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WO 2005/ 105827 PCT/ US2005/ 012740 COVPOUNDS FOR ENZYME
I NHI BI TION Technical Field This invention relates to

w@ois00ssds and nmet hods for enzyne inhibition. PET/US2005/012740

particular, the invention relates to therapeutic

met hods based on enzyne inhibition. 5 Background of
the Invention In eukaryotes, protein degradation is
predom nately nedi at ed through yhi qui tin pat hway
in which pr otQPP(éPQHNB&%RF&Z‘b@m f'ﬂﬁ@gre l'i gat ed
to the 76 am no acid pol ypeptide ubiquitin. Once
tRicHeic8Idieldbi qui tinated proteins then serve as

substrates for the 26S proteasone, a nulticatalytic
pr ot eadgs invdiition retdtesay esmpovatieimdsmetods fivrengyneg intibition. In

pepti des . throygh the action of its.thr '
ROty b VGBI Dappere miaditdb Gy Bhepthy inhibition
function i n 'erlltracsl | ul ar protein turnover,
&—ﬂi‘@%\%ﬁé?—#bu’“z‘?néfn degradation also plays a key role
in ma rocesses. such as.ngjor .hi Stofo Lo ]

conpt o <R rash i HerShib Rkt e
dh‘)idgﬁiiilﬁﬁhth\ﬂi[}dl n Ngﬁdﬁaarfateﬁab taageiéddrfor EeeuioBaprlgnedsoie 76 s

a 700 kDa cylindri.cal.-shaped nulticatal ytic protea
e A By Rt FaEH iRy O3 CBiiiy %béqubw’ag?ﬁipy’é%“%% efve as
f QUEtrAdsTestht D6S plteadomd, MpRIticalytic plobise, Whidheldavesrpoottins
regul ati on, major_ hist Qconfp_ati bility conglt.ex c:I.asség\;h.1
piosshatt Reptisies throngh Hhegetian offsihrge Maigr BroFOSiiS o jEesyy bl

Al ANA! deQlta] RGioh iRRHENEIAP Profiin RERVEHloRABHOMYdiated
signals. In yeast and ot her eukaryotes, 7 different

sddgradiation #le phstiden il in ATYE0GEAWS SuPh@p mpior Bfstocempa ioiity

T T P Ty st

(PA28)[ B4 lp?ﬁ@arsgmg RUEPB LD 'cyﬁtﬁln‘é@ﬂ-éha&% ﬁulﬁ%ﬁdﬁ%éotease

barrier for “the I nner proteolytic chanber forne
t tvenptlesocofifpriserbefiZi8tsulpingte grgar ntoj faur njrgg ghat plags important roles

I ot easo i S [ i . i St: ' .
PS5 e DL BT SRRt Eln
siyptosishaitigémprotesting NFof B adtyal@Gafidtransdfetipief pro-inflammatory

2%%2331? 3{01 én(g%sg%g‘l ok%]aeﬁr g{ggadi elsg’? glgf%eﬁlggta %ugnglrrﬁtsg fglfﬁ*} gl‘Lﬁb(;uEér %ﬂgsoind

PY QFRHE PEsunds cdinpiidbthaiifikr tlugs. Mhe panbunits eerfoastandiggsites
expose amno-te

R D R N e Lt

I 65R6 St Bk EnrdePprotebBliabhaniber Relhbd/by e two pEWtuansiape THuysn

possess an amno term nal nuclegphiljc re glue _and 5

t Weedhaspipigatoms ipkalish to 66t af%ﬁiPWlCl?f( tkﬁ ? Profeggome”). In
RLVZ?Le ?)?ﬁ%ﬁgeﬁts %Neg%ow tHaPinBban of RE0S féifoMbEp8RMdnel an be

residue I's, for exanple, Cys, Ser, Thr, and
oteadily Goretaies] te apihitiorcofiR6S erateasyme. THieavaga Af ginpframipghs |

f Brroseeq)l(lgr%L &¢ B &%ﬂﬁi?si duhhé‘ pgtié'ig Yo ARBod &%)e amino-terminal threonine

residues, which serve as the catalytic nucleophiles. The subunits responsible for

catalytic activity in proteasome thus possess an amino terminal nucleophilic residue,
and these subunits belong to the family of N-terminal nucleophile (Ntn) hydrolases
(where the nucleophilic N-terminal residue is, for example, Cys, Ser, Thr, and other

nucleophilic moieties). This family includes, for example, penicillin G acylase (PGA),
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penicillin V acylase (PVA), glutam ne PRPP

wa@piodoessansf erase (GAT), and bacteri al PCT/US2005/012740

gl ycosyl asparagi nase. In addition to the ubiquitously
expressed 0 subunits, higher vertebrates al so possess
three -y-interferon-inducible 0 subunits (LMP7, LMP2

apeniciMaCE hdylasedi ), glapmwmamamn@tas@m)eawmusﬁal

2o PR a9 el i RSt b et HSuSGis Wi
d iVéIfdbfﬁfmalEﬁQﬁkSeﬁﬁhreﬁ brbﬁtéﬂfablemdumbleﬁub‘mjm (L}IPO} 8dPY b

S have en def ned for ote 0
Sl e g R el (R feteSis 2 i S Y v
f h@&ﬂl@&hﬁf’(lfalkagiugl:ata?glﬁiwfﬂﬁd}ﬁ&@ﬂbﬁle E’Bﬁ):ug’luﬂﬁ use ?ft dlffer%nt peptide
rypsin ich cleaves after basi
r 84stpies thregygalopagice F@?Wﬁ%ﬁ% B f feq %rﬂaﬂ SPEpgfe 20
a%ﬁdtééh&ﬂe (ﬁ%ﬂ)r;&ps%llmcﬁ{rﬁa{!ﬁsLﬁ%% cBel&l el rge hydrophobic

resi dues. ditional l'ess characterized activities

hassiduay; sypsetke adivity oel), tdihirdeavesadier basisrrasidyss;qap
ag&ﬂ&fﬁ&fgﬁtaﬁm g ’\%&:l}&&\bﬁél at:@x&%yﬁ?%@ﬂ?,%l&hﬁéﬁem& Qcidic

P act|V| cl'eaves after smal

neasiduey. Bwe arditionpldess clmectemqe@ petivifies haeesdinedbepn aicabrdjto the
agfolt?\é%élhg SBL%?HQ Qccuvftf v@ﬁchc %Rléé A%é} ﬁlqntgl\éd Qhélrl gﬁlﬁ%tacids ; and

nce I nhibitors, polnt ions In
/3N$$ﬁUnmw3maﬁmﬂmﬂ@wewﬁhaﬂgéhﬁmﬁdymnm!@n&%ﬂbnnmﬁﬂ

adiendRe BPBU piialen! G35 RaREbIY bu flelR dfl R
Weincdinhibiters gt nugibns in 3 subindistand freekdaagael @pate foiothy ;

however,, these oun erally.lack the
sﬂgﬁf?géP'WHHQ?@% ??’VI% °‘@P8vagﬁ€%essary to

expl org and ex it the role t-he one at the. .
oall ot Tr G e Pt stcmalts ot Sy moler PSR RO sl e afvi
sqéf&éae&h%a&ﬁm@,rmbvlevéf?h@e ublﬁpcmhs Qérfe?lllgz $e)clg\ﬂ|hd dpeoaﬁclty, stability,
i ncreased site specjficity, rove t abi

s 6T RRSFIICY mgcessapytojexRlowraid 4xp) %ﬂ%é@ew eﬁ@@a@&){% qﬂﬁﬁ?%Wf
t B&q BIREAEALIDNTRErebREE HrfffesRiof bR ﬁb%ﬁé%ﬂﬁfﬁtoﬁ(&) Wite
cellular and rolecul ar I'evel. Summar

| inpesaeddcite sprsiticiv.amprayad stahibiy ead F‘?}‘ﬂﬁhél’ @)‘}jlsm%fﬁ%fed potency are
P 519%%&‘ g)salfa(zv i @gﬁ(gg‘tl(ﬂlfof 1Bled! l)ptﬁe BRAWErASat tl?e'i:e_[ll_ﬁlﬁf drde

epoxi es peptide a', (3" -aziridines
pan%wuhan@cules are understood to bind efficiently,
irreversibly and selectively to N-term nal nucl eophile
( Snmmary of tHeduwentionnd can specifically inhibit
particular activities of enzynes having multiple .
cat al yTheingetion relstes toagdogsirad gradrugs pécl?SSP%ofdn@wké kpgwn as

d %ep%tdg | e,E -Qp%%d@l gdoﬂegﬁ&je & ,rBO-tdﬁhHlﬁes. g parent molecules are

understood to bind efficiently, irreversibly and selectively to N-terminal nucleophile

(Ntn) hydrolases, and can specifically inhibit particular activities of enzymes having
multiple catalytic activity.

Once thought merely to dispose of denatured and misfolded proteins, the
proteasome is now recognized as constituting proteolytic machinery that regulates the

levels of diverse intracellular proteins through their degradation in a signal-dependent

9701643 -2 -



10

15

20

25

30

30 proteasone i s now recogni zed as constituting
proteolytic nmachinery that regul ates the |I|evels of

waleoweness2i ntracel | ul ar proteins through their PCT/US2005/012740

degradation in a signal -dependent 9701643 -2 WO

2005/ 105827 PCT/ US2005/ 012740 rmanner. Hence, there is
great interest in identifying reagents that can
spemhdri ERhdeytheeds preatintetest iaddentifyingesagohts t}taecwspmeﬁc}ldiye

d d.t b d
VNN R TR e
PROFRBE&ES studyithe @618 ofthdse dREyInk: sli@ Blofdgicabpmmwgd Anklogd and

R R g L

PepithddBedahd itbdiRatel NBéptia @ Bpox Rt @rﬂiﬂe}bhdé&hrﬁﬁﬁds\t@t Yan
and irreversibly i1 nhibit particular proteasone

a®pteniby sdectiyply, andjigeyesdbly mbft nartichlap grotegpmeaetivitige g

otghelosdaeRl tdgadkased inhibitors, the peptide epoxides
and peptide aziridines descrlbed herein are not

expect ghifede SRR 'i)b]ﬁ'ldle%aéeﬁ bikHbitord) e R EdLPSRLIABY and é@ptlde

prot eases such as trypsin, chynotrypsin, cathepsin

paﬁ‘ﬂﬂms nerThed bprainora ot eRSiEA e BOPEHE I ! B I egomal
iR CRAERTHyLEY! Aot S, BhhL AR TRk :RBSApaiRth DU

e expected to be conpet|t|ve and
i cowenirations e toiS0 Mhe Al highds |ct>1menwéxoe$,ynhﬂvbm@mebe Qliserryed, but

t %ufdtj;*% é&&e% to EQ ?o O&e\flﬁlﬂ’e %%mgt ?rQ]ﬁi%' ﬁl" Mﬁfﬁ%&&%ﬁ&élg’e

aziri
a&bmpaes with thaeutistratst @hé hovzlepepﬁ@e etpemlbsandrpepmel aziridines are

! t.h
e)§ 8%{;}%&’&% go ﬁ@/gfpg%gﬁfl? actly ef %}ﬁ%}g tulg}ﬂ%etl\;/g%q?vels 1 ‘fﬁu culture.
t heseoven fipse cstisponads weuldibe ﬂdpectéﬂ)ﬂo&taw am-lpﬂabmstorwmlciuy

haye the versatjlity to ex ore enz fynction.

e i cogrrami i be banTRREH S g e e Vet to

0 fégplaél}ﬁﬁ bazyhRGuhdiee it hMalil¥iod snd pithdlbgied pestadsegs
prodrugs conprising a heteroatom containing

t hr ee- nEsHRQERE:, Eﬂeﬂﬂvenﬂf&ﬁﬁt@wﬁmmbit&ra&‘aal@g’a’hﬂdljiﬂcbcbmgs 20

catalytic activity of N-term nal nucl| eophil e hydrol ase. .
e FORBYNg ¥ Rytereatampoptainingdhrsgqenbersd sng o hpcse Syiiijozs opp aphibit
ProbhEas KiRity ﬂmﬂeﬁ‘ﬁhﬂ nhé]gﬁplﬂilé g}drblﬁse@@ﬁﬁé%t(f&texample the 20S

concéntrations ow about gardi ng the 20S
petiesseeneT thedhs pmaa@mwme@ e @hiﬂﬂm I5ipreseRt at pepigpFagions

C TRL X@%bgty K@%ﬁﬁﬁé ¥k bYs otetdéb?n@pa%npm AR iR

t he |n is present at concentrations bel ow
a it cﬁlyMotrmmh-ljbﬁe@tlnm of tht:20§ protepsppisi whenitheainhibitons prpsent

or, PGPH h

SRR AT B 0 OB A3 Pors

i rabiiviytod ther2@g phecasbmoe whaaprpieat ataomeptritides bélo®'abap o xl. The

ket |r|d|ne ket on and he e, ,a
e Ay M e S S T e

u @blhﬁﬁh@ Redns laﬁiﬁth@ haptiis nfay®s aasrapyideg®he teftdpepaididayhy include

C]BTa?lcﬁ/ %ro? )énl?rlarlfc d 31% chains such as hydrogen, Cy.galkyl, Cq.¢hydroxyalkyl, Ci.
salkoxyalkyl, aryl, Cy_garalkyl, Cisalkylamide, C;.¢alkylamine, C;.¢carboxylic acid, C;.

scarboxyl ester, Cialkylthiol, or Cy.galkylthioether, for example isobutyl, 1-naphthyl,

phenylmethyl, and 2-phenylethyl. The o’-carbon of the of ,3’-epoxy ketone or o’,3’-
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6al koxyal kyl , aryl, Cl.6aral kyl, C1.6al kyl am de,
Cl. 6al kyl am ne, Cl1_6carboxylic acid, C1_ 30 6carboxyl

w@sa0en0ssl. 6al kyl t hi ol , or C1. 6al kyl t hi oet her , PEDDS2005/012740

exanpl e isobutyl, 1 -naphthyl, phenylnethyl, and
2-phenyl ethyl. The a'-carbon of the a', 3 -epoxy ketone
or x',,6'- 9701643 -3 WD 2005/ 105827 PCT/ US2005/ 012740
am’mn'dﬂ'e kaomhqnlm aeyrabeartaoncitim, shiclcaab @R) atfeonfiguredcalbon,

éﬁ%‘i’ eﬁs %ﬁnfl gured carbon, as these are defined
hé? a“’r% an ' '

her aspect, the |nvent| on provides

phar mage caI co 03|t ,.ONs
phar maﬁ‘e % ?SPV ac clgﬁ?ngﬁ pRi%Y gireﬁ P ealrrm %lcn gm%l compositions,
p h&lﬂﬁmgei.ﬁhhﬂﬁﬂchmce]ﬂ)f actpiatste Earderomad b phdrmibmtibalredfeatde

|nh|b|t n r odr whi.ch ®] i orates the

o Partef T B0 ol iRt s P G, Sk fgEs the Sirects of
Ahgheddpeiicraive dBeRs Guch BUSThEmeAS Hikdage)inGRBS@Ssting diseases,
cancer, chronlc i nf.ecti ous dise fever,. nuscl e

d F¥158le c hrgig ?FSPP%‘?‘fseaFFér fpger; ‘ﬁ}li??’ifﬁsus? adgﬁr}ﬁwndv?av e imjury,

ﬁ?aﬁ&inﬂhﬁﬂ -BRRMIcbhdfishs, AABBGBiRENErs. 1 n anot her
aspe the invention prOV|des anti-inflammatory

CONMPOSd dnBifsr aspédt, | the RIS bro¥&iRe Sti-inflB@ma oYL EYrhdRitions.
provi des nethods for the following: inhibiting or

reduci Bhnbin¥ dspécg Ghd Mlertidn Provites Blethod Aol @6 tFbIGvihg Einhibiting
| evel of viral ene exBreSS|on in a subject; altering

t ﬁéfe@'a‘flil%HW beclion tectpaifecting the 6?"65%"@&1 B eRRgession In a
&SRB Eng tHe %et}p(gfgi%ﬂge?ﬁﬂ péﬂﬁ&&%dﬂbé&y"’lﬁ@ f8hsdne in an
ul’ar, devel opriental; or physi ol ogi cal process or

0 atg@msmt fetermimngarhethena osllylay devatopmentpl, prhypiologise) Bregegs or

a

SPHbAL e Sl o oML ESy WA MRS AN

mhsdrblrase pmcttnguédzwagﬂésothseamn R rsulaectt,erbcﬂucmgému@teng” nusele

; 850 11 ﬁ%gr%qf% gr? %ta o€ (_}T e I nated&q%tga%?lgdéarq)ré)tgln?legrgﬂtion ina
c etll; reduoing tietrhte @f pﬁﬁéprgfeﬁvde@*radﬁtlonpﬁ 3 cclla Inﬁtllﬁdng:ﬁte @avgh b

a bject: inhjbit resent tihon in cell:.
SuSHFUSE] irgect e by Sean e rersetipy e 2 bt sifprssing

| Ak ilintun® GysteliBofa silBgEaEhatbita TkB- oﬁiégﬂﬂ@ﬁmllﬁﬁﬂl ofg@ﬁib&ﬁj R@ucing
20 the content_of NE-KB in a cell or

s thsjcenient of NFER rageelly mpscles a@ﬁ% RERhiect fﬁ?&&ﬁ% Sy ie-deBgndent

C¥gika@otic LEIERIIROrdatifg hroBfeddtivy BistHss BASEIL]eBt; AfféctiBp Boftsasome-
af fecting proteasone- dependent regul ation of

o dmpﬁm’c Egplatipmolongenrpteing ineneslly Hoating criceFrawtyn 2 sulject;
illtﬁl 3-ré15t@@%ﬂo§g)sﬁ§§a Gt 8Hla %&%f@r&eﬂnﬁ‘ pﬁcé@&i B

an eeni ng teins pr ocessed by t erm nal

n r;nrmﬁxabmcﬂeeplmiadwdt@@esslnumeﬁ Eedh| of tiegemethpdst inead ees

SR DL SIS BRI LI o

hgidrolasesighibitbrs distloses hndrem; ks sdbjdet petlh 2 tissneaarsargjeot gn a

cel | a ti ssue, an organ, or an
orgahism

Other features and advantages of the invention will be apparent from the

following detailed description, and from the claims.

Detailed Description of the Invention

9701643 -4.
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organism O her features and advantages of the
invention wll be apparent fromthe follow ng

waledoailbasel” descri ption, and fromthe clai ns. 30PQEUSI00E2740

Description of the Invention 9701643 -4 WD 2005/ 105827
PCT/ US2005/ 012740 The invention invol ves conpounds
useful as enzyne inhibitors. These conpounds are

gener alThy/inussibn invblyes mmwundsemz@ahwnhmé myibiors. These

nucl eq termnus 1pl
o Gt hodln Gl b EnE Mfie ISR o at e
NN fritin(i | For ammme aemxdﬁeswfeﬂmym@ beaphint @buhits HavigN-terminal
side ch S serine, or 5 cysteine
19 SRS GRS TR oh Ao TBipS CHE BRI AT Tor s

degstdihd @@ bbetRERfully AHibiteld iy @5 ddlyB8 ﬁMfBﬁSrsQl”escﬁBéd’liﬁi‘em
subunits haV| ng non-am no acj d_nucl eophili,c grou

¢ AGHTAliRg 9T GRRYIRAS OF GRFIE SUDUnf e havAREARR NGy Acid BRGORTIC goups

9 hOHEE NOEmSAT, Euehy@l &t &8mple agto@l;t%% orOUhs DH 6B Hi#abds Yean also
i nhibited by the enzynme inhibjtors described herein.

Whe puscersiully sbikited by Hisypnpane mblb}t*aqs dessabedhesfinoper at i on,

it is believed that such 10 N-term nal nuclegphiles

of Nt nWihgle retcoyad Branyaatisetas thapryiof ppaatigielt ishelieved that such

f Nn&hﬁlﬁﬁ%cle%}ﬂ%!@ofqﬁmtf% ENZAR AT Ridh BF %{D&is&ecfuhaﬁ)qal

herein. For exanple, in the 05/ Pre2 subuni
petwuR af tmenzyntedniNbitass deserbedthiareir ion exdneplé éit the BE@Te2ubunit

| b 206505 e Rlothe AL N‘ t@nnﬁﬁ%ﬁ%@hhéﬁ@ 1 QlievRA Rﬁhé‘%érﬁﬂa oget

upon reaction Wt e epoxide or aziridine
s uophating btqslsermmddm dp@mte@tw.onsmhra @dtdecdpokide pedzirgime

i.NVO cl X
O§uc(lljl1 35 rhT (liescnqed%gl n%vp guch git g(::lt:‘_fon a% : ng{?lggcxﬁ% %PO% %nﬂg
bolesiede bf)thaepcﬁ{ﬁehmaﬂndlhble ster eochem stry of the

a'-carbon (that carbon formng a part of the epoxide
or aziki aﬂitrodmdntsng)ludmgﬂsubb g(oIR))s eondéBSio. o’ Tarorisnthent | on

| RepRarTH AR 5o HBR RN bt LR ppge o ciidin

f ghy)wsh Be (B;)rcﬁf(@r TR irfeRidRAs ’B@Bﬂl ,Gpar? On i strhétRSAIhdIdN
Note that a preferred conpound may have a_nupber of

stdoraphen digslesed fergma which éuggﬁﬁﬁ @’étf%lh’“ﬂ’i;‘ﬁ Rrs{rired gerepehegical
V“fh?%ft%niﬁp@?@ Jl AU reeREdcdnHoaRPMBy hilR aRhudiber &fsterdddsnters

page) or (R)-(S) relationship (that is, it is not

r b%lﬂ&té@ indfgated apdipyn dardk-@odisk feps drawi hsein ixahepoihaglane of
g)ggegy ?{)t @?re@ﬁﬁﬁﬁﬁf@&%% #ialde ?Qqulré&ha%yﬁfe?éo€éﬂt&qn the

stereochém stry of th "“carbon s
( R)mpqunéponfgrm totthe peefarennesistatdd}, Ingromg tpmf@*rqdmlbpdmtsdfhe

Zﬁekﬁ&eﬁl‘?éu% li}lth% o’ carbon is (R), that is, the X atom is 8, or above the plane of

the molecule.

Regarding the stereochemistry, the Cahn-Ingold-Prelog rules for determining
absolute stereochemistry are followed. These rules are described, for example, in

Organic Chemistry, Fox and Whitesell; Jones and Bartlett Publishers, Boston, MA

(1994); Section 5-6, pp 177-178, which section is hereby incorporated by reference.
Peptides can have a repeating backbone structure with side chains extending from the

backbone units. Generally, each backbone unit has a side chain associated with it,

9701643 -5-
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Regardi ng the stereochem stry, the Cahn-1ngol d- Prel og
rules for determning absolute stereochem stry are

wo edosoedselr These rul es are described, for exanptBDS1005/012740

Organic Chem stry, Fox and Witesell; Jones and

Bartlett Publishers, Boston, MA (1994); Section 5-6,

pp 177-178, which section is hereby incorporated by

r eftlugh nesonB@afeihé sidschaamis h hv@oa?nraécp@ah crﬂger lebkdiomats, not
S Ny! d

blg{c;: %%g(g%ﬁ# 1{11& h%%%?asg&?qtedsmﬁ)ghﬁﬂb g’%g% lgs'%tﬁ 1rfpeﬁ)t1de %Pomdes
S bdehaamchnsdmvaMrmdrhbackboneQl?iﬂsl G4 30omb emMBbdiments useful

8 TR FRIE PR TR (G P 1 HOBpitae Bervedi B und

e Higbdjaﬁﬂﬂftjls unitdre pﬁVe&ﬁt, )ﬁncbﬂﬂdégle Ipﬁeﬁtmifdtelni‘baamwﬂts ford CT-L

as cl. at S| tide usert u I N peptl e

o b SetyPenp B Pl PctrRIRGr HED HUETho of hor e ~
backb t ful ) )

o b T A Bins PSRBT i epons wiiert frelydf patpigLaliphati

p bﬂatremﬁtwmmmb ativeian chaansl suahes h@r@eﬁ lnglydiag kiaemp (b.llﬁhfhé),
are present and in sone preferred en%o di ments_for

cisopropyl {palise). sesbuty isolewsing g erbuiyh feusine) ke wimabyluni t s
a(ﬁleﬂﬂﬁ%ﬂé), anfiBe §Héj&1a&r&hﬁﬁutﬁl>gttﬁ€‘ﬁﬁlﬁg adill ?fﬂlﬁl@ 1€The side

backbone units can include natural al

aFlvistcee alsprbe etharcirenchedier vabranghed aliphatic agarn%%@fevps such as
( gllhylc hd ﬁ;p'yl Wul%}'{l lgu?}ll ank '3{%91 subsﬁﬁ%@rdgﬁ‘yzitlvé%/ &lh Q@i-phenylethyl

sec- but (i soleuci ne I sobutyl (1 eucine

gty TDN R e cP ey e, -Benashte et i
D A R oD PR RS B pon bl The

ananyhgroies @nbe yﬁtaﬂsumfostasted with ytapclmdpxr opyrhnched Guaa%ty groups,

b b d .
t 01bslr'41 %t%‘ltg? R@Vlagr&?sg%g §/ %ﬁ%ﬂ(e, %1:1 t Iﬁ%’}ﬁfﬁ(ﬁ%ﬁé toﬁ SlﬁD,Stltuted
( aryhgqahﬂid;l ydchrxebmzbyl ahd (hk HkapHEtbi;daﬁyegh))abs cah-alsd-be used as side

th 1 na ht eth
AR R S RS M e T
aboﬂtmﬁh@ WiY$ g®aps fch ﬁsUthieﬁﬁr bew&ﬁfehﬂ Uia@Hthihidhyh ﬂﬂﬁﬂh@dﬂ

or. unbranched Cl1_6al ky ps, _or. substituted al ky
g%ﬂp&vra%éf%hen@ﬁaa%éhrqm@@ﬂ Byrqlyly inpidazolylynyragelly ﬁgndyl
Oﬁ)&rﬁﬂ mwypgumﬁn MuidlyPURg thedfteh as benzoyl and the
Het er oaryl "groups can al so be used as side
chai n Bubst blnd6diRnts,HRIE bPMaYed HsRitBScan e liERuced into the
ni trogen-, oxygen- ‘and sul fur containing -aryl gr oups
sprpide epaxides ﬁweptlé@mmfimﬁSe Fon examalshnatgeliy eqeyfring amino acids

t
AL SN U 100 e SBBR AL S e
pyltraduqaqr las wetldo hyrl-essgmal zmyllng agjdd, haylegdmplartaurinieecaiities,
d
gi{r?fglggc %I%hélmﬁphg ’noﬁéuc 8& ot‘ﬁgr@r ﬁl th%?allg%g&éﬁl?é’]s.l?e chain

de epoxi s or
aaibstitdémewith Bonrgedon pplhemommswam hlsy b@mclmded ngphaim fopexample,

Il_gﬁ(yl chains or Cg.j2aryl groups with one or more hydroxy, short chain alkoxy,

sulfide, thio, carboxyl, ester, phospho, amido or amino groups, or such substituents
substituted with one or more halogen atoms. In some preferred embodiments, there is

at least one aryl group present in a side chain of the peptide moiety.

9701643 -6-
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such as hydroxy-containing (Thr, Tyr, Ser) or
sul fur-containing (Met, Cys) can be 25 introduced, as

wowrdos/1e882nhon- essent i al am no aci ds, for exanpl BCT/US2005/012740

taurine, carnitine, <citrulline, cystine, omthine,
norl euci ne and others. Non-naturally occurring side
chain substituents with charged or polar noieties can
al so bia some lembtedimesntgcthe baskbdng unidyarerpinise unIIS.[—NEI—@HR-C(‘O)-],
; g
CEVIR Rl SR fRBttt SLAMRR Ry 805 8 oTRLE Yo
p bcmphrg arram abad mohaemon othgrrmumsturadmy oscmhngo;mhc sdcoadatgamino

d h o
ora P R BS b S R BT MR RELT" One ary 7

SRS el S I B SR

Fai}mﬂjldybhﬁlsthy]t dne tlhtﬂld&éb;@ﬂ‘&iniﬂﬁnhlﬁg@(ﬁlﬁwhﬂh gﬁe N{]rhdhﬁ amide bﬁnds
- NH CHR- C( =0).- | [ R.is t e c Suc
RSO BT DIl Rl geosdils VLA BT e PO
aﬂ‘ils-:'d@nf?gﬁ;lta(ﬂloﬁ bR hheﬂﬁck&he)@bmglbﬁﬁﬂoﬂsaﬂ‘w@Ha&klﬁ»ﬁ@ Uhlfaig6d In
Cycl1C se aCl ds

ondar m no ch
r Sbhsreago %d@% agnoggidy q-carwntlﬁ@OQy ied by oqafiybgybstitution,
emaefédnm@taﬁnn&mu @Kéli@ NE oM SR Bmbbdthkots, 3l dnam A6

unlts(for net hyl andthellke) ol efinic

alsplbggodified, \fsmeéwnblﬁebm aidr BehydyreodiBertion, mvdiich a double

r S&ld%&@séﬁ)’bé%lv@éd e & aRPP FDdns of BE SRAE Chekin, 0 ?Ar%génélb By A or
EC tetrazol e rrng 1 nposes a CISs- conflgura 1 Oon on

t Ae cmcmkmhmpdlfmtmombﬂndt 4 oislopeipykgrowp is ardsprdhetween the o

0GRS of 8o b, i AFBEP MR s T PR MRS,

eg@anys, B; ana:m avodssab bie ysadc Feutlied cmbmdlmmtecafmnctlh@r SIde chain-to-
a . fied

TR i, 8P RO HER AionlFeton SRR S el ape

dotliéd rﬁodlﬁ@mdns disqussed eéntPepedesandhMimies, aaaigd OR(bhbmiatﬂ)fnally

t or. exa
OErTpEs T ity P bRk NG RL Rl e Sistestprionr dup
| BoRpRE&RIve TRENRERIhEE, &l. Rabs A. MEtwn® VEH Pliishdrsl€1995), pp.
chain. In still furt her enbodi ment's enpl oyi ng am no

aé$8d6 Which iperes et bigstegsnte-pe used. Furt her
enbodi nents can i.nclude side chai n-to- backbone
cycl i RPN cgpAlimentydhe,RRisC9rpaIds Are analogseR prodrugs of the

@Jrﬁ%h&ﬂlwcﬁ%@d 1nl U catﬁ)ﬂq,enél’hﬁ&ﬁﬁer@?g'@?’@aﬂﬂe @B’tents of
di scussed in ™Peptidées and ‘M m cs, Design

Chich aiedierebH dicogporatuskst e fereneqim thejr qnirsty %\Wﬂbls Gfl@ﬁm? inthiitor
e U#ﬂadﬁg%gﬂﬁav@%%r@éﬁte%? B AgY or & phRBLE RBAS: ve

eren Robert A. Meye
(a@gsahlewﬂtth@@ofess 664, which is hereby incorporated
by reference. In certain enbodi nents, the subject

conmpounds are anal ogsOor Rbrqﬁj’ﬁ ﬁn/@%

1 R'12 R3 R14
@
wherein each A is independently selected from C=0, C=S, and SO,, preferably C=0;

or

9701643 , -7
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conmpounds di sclosed in US application serial nunber
09/ 569748, the contents of which are hereby

wo pwonpseat ed. by reference in their entirety. PEAUUSZDS/€12740

enzyme inhibitor analogs or prodrugs nmay have a
structure of formula (1) or a pharmaceutically 25
acceptable salt thereof, 0 RZ2 RI3 0 R4 X N"" NRS

1 A2is NptidRally<a Bovalert Rrind vhen gdijicentioenecenreacdoflX;i s

i ndependently selected from C=0, C=S, and SC2,

piLe$ eysaigloy isGelerted GomIA,E%S, and S0, PREBALIPE 82absent or C=0;
PCT/ US2005/ 012740 A is optionally a coval ent bond
whiis shstinbardn C1-halkgnpretrably €netkybf Z; L is absent or is
selected fromC=0 C=S, and SO2, preferably L is

abXksie absentror (=@lecteffiom QI¥Brndd¥-Ci-salkgl, picferakly|Q is absent, O, or

b, Nt Nniorgetfatig s ish %?;ZBF ,°015 absen ?fof r :‘

5 NH ' 0; Xi

7 POt ot SRR NG I BRI 0.V TS absent
i : 0) i S, 10SCP;,

SRR & 0. A QS S0, 50 P ke

sel ect éHCORRIh 0, S, NH, and N-Cl_6al kyl, preferably O0;
or 10 Z is optionally a coval ent bond when adj acent

t eachr?. b aclapendaaly sofectad filh, O,F2 NHR3nd MAL . salkylapefeesdhO; or

i ndependently sel ected from CL. 6al kyl

CL.i6 byytobmalkyyad deglent bo@d wheh kdjxogad thyh pcarrghce odidg

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

WRE R?0R% and R e eadhfindepeuntienthaslesed foar Goseikyl, €1 ariddxyaliyl,

a salt .t hereof est er i negl udi n 1 .5. al kyl .est.er.

nd- ar GoABeFE. ) §lo cipifind Sl ol Bpipng Sl

RS is WilRphd{FMorRof ardlig, anfe3 carbou1iRA€id @ore salt thereof), ester

i ndependent.|y sel ected from hydrogen, , .Cl. 6al kyl ,

nd o CRTeeg G F6H PR ot B by ot wbRuis e

f @nyg&gﬁg;an, OH, and Cl.6al kyl, and R12, R13, and
e fa€pendent |y sel ected from hydrogen and

C]iﬂ%b,@“, 'an(? kﬁfa?er i%Qelq}éndently selected from hydrogen, OH, Ci.¢alkyl, and a
group of formula IV; preferably, R® is selected from hydrogen, OH, and C;.galkyl, and

R'?, RB, and R™are independently selected from hydrogen and C_salkyl, preferably

hydrogen;
_ IOI,OR”
R1 5 R’I 6
v

R’ is selected from hydrogen, Cy.salkyl, Cy.alkenyl, Cy.galkynyl, aryl, Cyaralkyl,
heteroaryl, Cgheteroaralkyl, R®ZAZ-C; salkyl-, R!'Z-C galkyl-,
RE0)R’O)P(=0)0-C, salkyl-ZAZ-Cgalkyl-, R®%ZAZ-C; galkyl-ZAZ-C;.
salkyl-, heterocyclyIMZAZ-Cy salkyl-, (RS0)(R°0)P(=0)0-C salkyl-, (R'%),N-
Ci-npalkyl-, (R1°)3N+—Cl-12alkyl-, heterocyclylM-, carbocyclylM-, R'S0,C;.
salkyl-, and R"'SO,NH; preferably Ci.¢alkyl, Cy.salkenyl, Ci.¢alkynyl, aryl, C.

9701643 -8-
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hydrogen; O 11 ~ORl7 “~ZCKO P -OR18 20 R15 R16 1V
R7 is selected from hydrogen, Cl.6al kyl, Cl.6al kenyl,

w@08abdsynyl , aryl, Cl.6aral kyl, heteroaryl, PCT/US2005/012740

Cl_6het eroaral kyl, RSZAZ-Cl _$al kyl -, R11z-C1. 8al kyl -
(R80) (ROO) P(=0) O Cl _$al kyl - ZAZ- Cl . 8al kyl -

R8ZAZ- C1_8al kyl - ZAZ-C1_ 25 8al k)é

het er ogyatityy, HeleAaryl) C&hdikly)ﬁralkyl ZA-Cygalkyl-, R1'Z-Cy.salkyl-,

(Fao) SEORGARG A b SRR Gl o

Rl' SCRBL, salBylt, WZA—Claﬂﬁyl%AﬁO?_Nﬂiyl-p hetbetpiyIVZAZ-C, salkyl-,

" vo SUbNRaRlB Rt bos P i SR ot 04

:;ig;r gladféfbcl;ylgf}"lMQ ketbesyeBmaL kKR 1SO,B8 dfkyT] alﬂﬁRIRSd)zNH, wherein
(R8O (%QQ%?%‘(“%@%? agg|Ak1§, indspendeytlyother )}}an a covalent bond; or

R8O (RO P 1,
(Rg%déi tg%ﬁ %e?;éalég?ﬁg-ﬁw 16aﬁcy SXoe, salkyl, ZAZ-Cy salkyl-
het er ozzlecyl{, z&Z cﬁ%& LZAz or Cy.galkyl-A, thereb formmg a ring;

R80) (R9O) P 2N- C1, 8al
gRlog (SINIFfe)@i’ 3891% iY@Z %Yb?o@yﬁ’i%}’\l\ﬁl 23@51? é;ﬂ@ J-f:Ci-

R11S02GH-Bal. &Y%ﬂkyl angr GLARGRAHhibie reﬁ‘dhrbccﬁ?éh@e of Zand A is
occurrence of i s | hdependently other than a
coval emﬂemnd@ﬂy QﬂleR@alam eovRlent kegds her ar e

Cl1, 6al k - Y- Cl. 6al kyl, C1. 6al kyl - ZAZ- C1. 6al k

PRIt lepenhagy Suloe g by RS e ph, GAEIOF:-

a_sal (y}ﬂ ifhs 1&@5%%%/?&10%&%1{]%;? o, Bl epggloxra&yl

1. 2al kgl’efef_ahlydrq_m hydlr@ge@amml qatlpn,@];d Qalsdllwl QAR gndR together
Cl - 4a| urrence of Z and Ais
ehey B AR

|ndepen an®a“coval ent bond,; R8 and RO

ar e, ingdepe .
e{chlii 18 c{c]egel}rclbent?gr’ %it%& Ergﬁik}é@l%%’%@%%r_ %%?%%g{%?&%b&/ﬁ@alkyl,

het er oafdyl Cl. 6aral kyl, and Cl. 6het eroar al kyl

pr ef erably from hydrogen, netal cation, and Cl.6al kyl,

OR! R&rﬂa@bnwlﬂtymgmwcéﬁorﬁ E[aydmgenccljl @aitylk,ﬂl salkéret,€hyalkynyl,

formn eac

fromh l?ogﬁ‘églggﬁgoﬁ’fl}’é&rﬂﬁﬁterg ?%gq%lﬁaﬁéﬁetﬁroaralbl

and R' and R'® are independently selected from hydrogen and C;.alkyl, or RY and

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

. RY and R® are independently selected from hydrogen, a metal cation, C;.
¢alkyl, and C1.6ara1@1, or R'7 and R'® together represent C.salkyl, thereby forming a
ring;
provided that when R6, R, RS ,and R are H or CHs, and Q is absent, LR’ is not

hydrogen, unsubstituted C;-¢alkylC=0, a further chain of amino acids, #-
butoxycarbonyl (Boc), benzoyl (Bz), fluoren-9-ylmethoxycarbonyl (Fmoc),
triphenylmethyl(trityl), benzyloxycarbonyl (Cbz), trichloroethoxycarbonyl
(Troc); or substituted or unsubstituted aryl or heteroaryl; and

9701643 -9-
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R11 is independently sel ected from hydrogen,
Cl. 6al kyl, C -6al kenyl, Cl _6al kynyl, carbocyclyl,

w

ewsnassyr! yl , aryl, heteroaryl, Cl.6aral kyl, BemUS2005/012740

Cl. 6heteroaral kyl, 20 R15 and R16 are independently

S
t

h
S

and C1°

el ected from hydrogen and Cl. 6al kyl, or R15 and R16

ogether forma 3- to 6-nenbered carbocyclic or

i amy ocyictence ofitgseqaamce RAZ, a hedstiRh8 aresbenofche sedaerict yust be

el ect m hydr n, a netal cation, Cl1_ 6al kyl,
e‘g%frt% (%dl %ﬁﬁdl

and R18 toget her represent

\%eﬁal yleﬁltﬂhmhi%&elfn(ﬁ)’r ar e c%g&)baé’ QS%%T R Bl

abgkogen, CRAllyS, on eibstitayedon gmubstmrte;djhsl ortheteeshryl. In certain

f
t
t
u
2
ot

g%@%%%é{ltg_ 8;\%9}1 %(6 fgg[[c[ tf'llr?tf @ é%a?ag%ﬂrt] I?E;)E 510 anp?otggtmg g‘roup such as those

Hesorigsd-i Gréome TIvX ﬁﬁdimtmy IG.ME I‘thb)cctlve Groups in Organic

b bn i Borty 1990 0% Rotisl 8oL Mbethe Lol Geors

TRdRS Vekids gdosr yl  or heteroaryl and 9701643 -9 WO
005/ 105827 PCT/ US2005/ 012740 i n any occurrence of

he segushe @mbbdimedis, R'eR3 R’ ona RfvrRlecel flohfC SelyrRas.

nust_be_ other than a coval ent Joond. In certain

e

u
e

P

sl rismprs erspd embegimpris, R apd RE are Csalkfl gnéhRi andR'case C1-

RZarélEyln o the '%3{ BoHed SibdiRthdid IR 00 RS BRSEdHuMA, qd i93-

nsubst it ut ed aryl or heteroaryl. In certain
pheosliethyhtend Rivisahemdmptsyld and Q i s absent, R7 is not a

rotecting group such as those descriped in G eene,

T W almcbengin smbpdigents, L adyQ s @bsonband iy ubéel*thPd(‘ﬁf@aﬁl @lkyl,

P.
SETLIES B 1 B 00 oS WSS
mnbmhmeﬁs;ﬁt?ds ﬁeaatkyl arfd R 15283160&3 froanbuwalaﬂaarsmlrm,t ed

fhﬁ&afl RSl it A ) Bl Rand R are

a

P
a

Kk th
© o S g8, G5B i
gty Irdh battain $uch embbdamants:rﬁ:? omeﬂmteﬂs&oanaMI Z@d phenyl.

bsent and R7 is selected from Cl_6alkyl,

Cl. 6al lnarythin e@bodialektgiyls C=Clar@idt'db kejdctedafmin Cy.salkyl, Ci.

S e T e gk Bttt Co RGN R R o o

p

a

Ré‘zaclgeuikyl- @R OP(HY)O-CRrlkyL-] (WD)(R%)W*@IWQ Sl ZAZ.
R E T I C - T
heterocyclylMZAZ-C1_ga1ky1-, (R!),N-C.salkyl-, (R'®);N"-C;.galkyl-, heterocyclylM-
carbocyclylM-, R!'S0,C) salkyl-, and R''SO,NH-, wherein each occurrence of Z and
A is independently other than a covalent bond. In certain embodiments, L is C=0, Q

is absent, and R’is H.

In certain embodiments, R®is Ci.galkyl, R is Ci¢alkyl, Q is absent, and L is
C=0. In certain such embodiments, R is ethyl, isopropyl, 2,2,2-trifluoroethyl, or 2-
(methylsulfonyl)ethyl.
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wW@205a082R7 i s selected from Cl_6al kyl ,

and aryl. In certain such enbodi nents, R7 is sel ected
fromnethyl and phenyl. In certain enbodinents, L is
Cl 20 Pai/ksv9$/012740
Cl1_6al kynyl, aryl, Cl.6aral kyl, heteroaryl,

Cl_6het eroaral kyl , R8ZA-Cl-8al kyl -, RI1Z-Cl _$al kyl -
(RBO) (ROO) P(=0) O a _sal kyl -

(R8O (mm)d?(en@)tsgais@#o mzabs@nt glaikylls Cjaralkyl. In certain

RE'%? %?’9 @Tfp&ts %i%%?%%@rﬁgfp}l%ﬁ%ﬁ}’ﬂhenylmethyl, (-

h medro@pghehyl)mw @lchRabdpighyl)meiz].Gnd Ki-BhorBphdnyl)methyl.

(R10) 3N+- Cl _sal kyl -, heterocyclyl M, carbocyclyl M

RllSQZEI thlekljobdlmea’lsdd Wbsemhﬁ? i Q1 .seliiglhand R is aryl In
ot her than a

725 d
C SRR B e Rt st BEFRERPER e nylc_o 0 is
b t d R7 rrb d
Za Sggl {? qeﬂalﬁ.?mbgglaafn%a]? }gf}f rd g is al I n 1s 8r E%nd%g is -
C’t‘@lz),lcﬁrb@%rcﬂﬂj In Getain s&ﬂbﬁﬁbdﬂ&ﬁﬁn&, Rhié clysloﬁbbyllo,r cyclohexyl.

i sopropyl, 2,2,2-trifluoroethyl, or 2-
(et hyIrﬁdeitﬁmre;ﬂb))diﬁiehytJ L afi7A) 1640 , 1Pis\dbkeAt) @55 OO &2a integer

SOk Bretieh e nd BBt R 2l K. e eyt
em{ﬁpﬁm\%ﬂkﬁfzﬂ O galisg, @ﬁ(ﬁ;ﬂ?bmﬁoﬂam NI AARLL, galkyl-,

| hyl
A P eI bRy Ol S ST Y 1 n
OWﬂ@fenFéIQlQQécﬁﬁéﬁc% of I ik ﬁldgiregden@y lotheAPER R tovalt bénd. In certain

Cl.6alkyl, and R7 is ary 5 certain such

e RSB EMbediments R is be@%mlylm%cmalliyhm hateroeglyl is
p @@rﬂﬁﬁ!utedlo? uﬁs%[) §tﬁﬁt@d @ﬂglﬁgﬂoﬁﬁﬂt& N{%ﬁl 39‘\)@1&6@1 RS ARRENt

0O, nis or carbocyclyl. In
C mgb‘éﬁmars Gchﬂle'ﬂr%ﬂl vy, prefeRably €1l 9pE oyl dhereby forming a
c%géohexyl In certain enbodi nents, L and A are C=0,
QIS absent, Zis 0, nisanintegerfromltoS

(RngZf ?ﬁﬁ:%l‘t?lﬁ% efe %.F@Z)gn‘?eg eﬂR —ij cﬁlg%},ent n is an integer from 1
RE7H\ a6l R%ahk}yttecmmcaz @EKIO) P(a—O)O Cygalkyl-, (R'),NC,.salkyl,
(ARG BB 190 g o .
helignNR/O)h yi W@é‘bk yvlhene R ?/\isﬂl .@lhyle acterainoithier elmhe

c 8@?&41%6@3%? %gﬁt: h l'fe rocyclc}:/f)l\é aslclzlgcqed gom morphohno

h {p@ﬁ@ﬁyq;mekmzar{ajpy&@hamb where heterocyclyl is
subst irtut’ed or unsubstituted oxodi oxol enyl or -

N( R12) 1uRE&)in cibdigicnts A1 8 GT RRISC LBk gak béctar fom O and

S s FIeaisa Tk e ol G hpigroarlo
?]?rli &stﬁ%r%n?)ﬁt&fggg{;seg rw RITeO} dlkyl; Q & sEedbd fdih D ARG and R’
is Cygalkyl, where Cy.galkyl is selected from methyl, ethyl, and isopropyl. In further
embodiments, L is C=0, R%is Ci.salkyl, Q is selected from O and NH and R7isCy.
garalkyl, where aralkyl is phenylmethyl. In other embodiments, L is C=0, Ris C,.
salkyl, Q is selected from O and NH, and R’ is Ci.gheteroaralkyl, where heteroaralkyl

is (4-pyridyl)methyl.

9701643 -11 -



to 8 and R7 is selected from
(R80) (RO0) P(=O) O Cl . 8al kyl -, (R10) 2NCl . 8al kyl ,
W@ RDONER{ CH2) n , and heterocyclyl-M. | n certBCTUS200$1012740
enmbodi nents, R7 is -Cl_ 20 8al kyl N(R10) 2 or
-Cl . 8al kylN+(R10) 3, where R10 is Cl.6alkyl. In certain
ot her such enbodinents, R7 is heterocyclyl M wher e
h et er obyettyin embodieients} ot absentvmiv CpBoidR’ and K’ p@ethdr 7o C1-

MR R ool A Bt s P R s T g of

a AhnBRA is Sndspdndedtbilier drem@LoGadnt Yond, heedby dbikiihe dMing. In

Cl. 6ar al kyl et al qer

o i Ml ebimpsil ir-Pe DKL g ghoenda SR O R poggther

f AT, Qalapidy: N‘hallﬁ;ﬂd IRahotter ﬁilefeﬁaﬂ kmbodmfeﬂt[ E aﬂ QGad Kysbnt) d
|sopro In furthgiS

l.e fr d
Se“arafi ﬁ&‘?ﬁ?ﬁef@f‘?é eikﬁ ‘?'Fﬁgya 1?:%1 aanthey pre ?ﬁquen@efhawe
f e, 0 1@&&eﬂW§§"£§le‘3€ed'f§)nﬁﬁH an@ X8| Hkly1, aiM]RF ﬁ1dﬁl(7&b er are

i s phen I n other_ enbodi nents, s C

CCi-sal lssa%fc@ saﬂ@l i [ agptherarefgred GTRRQYIEST Im C=thd llse?bﬁegt and R°

C'ampﬁe{o SR R @yg,lalkwa@ allﬁﬁlt G QR f@ferre%%rﬂb%dlment Land A
701643° <11 VO 2

P@ﬁ/%&@@éi%gemﬁ otogqthpr @@r@aﬁﬂﬂ’%&dnﬁﬁ&‘lt én a@thes rrgbsedt

SrpEeR 0 e R o

Cl 631 déeﬁt%n ﬁleﬂtsea?&)'ﬁq Rt b1 16 gtléiﬁﬁgw gl S

I ndepen y ot er than & cova ent ere
fetemonlgslmstm ng. In certain pr eferred errbodl ments L
is C=O0, Qand Y are absent, and R6 and R7 toget her 5

are C1.3al kyl - Y- Cl. 3abkyIR? I afot Rér g(eferred
enbodi nent, L andrQ_alle Wand R7
toget her are Cl _3al ?{I H( Ch_3al k n anot her
preferred enbodi men L is© C—RO Q i9 absent, Yis
selected fromNH and N-Cl. 6al kyl, and R6 and R7

t oget hbyprefewed @1bo;glgp¢g§pq Ihg_lmblgg |hR§,q strucirgefformapa Il or a

pﬁgé{r e%gcaql?,‘%g%%ﬁtsah.?hfoﬁc—o Y is absent, and R6

r-are | - Y- Cl 3al kyl . In anot her
preferred enbodi nent, apd A 19 C=0 and R6 and
R7 together are C aI ky 2allkyl J,XI n anot her
preferred enbodi #é &Wgﬁﬁ)]? /'bﬂ’&nd R6 and R7
t oget her are C2_3al k3 I- bn cert |noerrbod| ments, a
compound of formula | has the f oW ng
stereochenistry: 0 R5~ NJ H- 3 HR4 R O RO

n

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

or
A is optionally a covalent bond when adjacent to an occurrence of Z;
L is absent or is selected from C=0, C=S, and SO,, preferably L is absent or C=0;

M is absent or is Cj.12alkyl, preferably Cj.galkyl;
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15 In preferred enbodi nents, the inhibitor has a
structure of formula Il or a pharmaceutically

waecwenomwbi e salt thereof, OR2 OR4 RS] H N H¢I/081dosmn12740

(I'l') wherein each A is independently selected from
C=0 C=S, and S, preferably C=G, 20 or Ais
optionally a coval ent bond when adj acent to an
o&xisrbsente infelegted fropsO AN cankd Nof1-iadkyd girefetably Q isabse@t; O, or

gafenf‘ Nglr %?%”Pé%’i%‘i@%%% e?%?ZZFSt cgr 8§I_(k)ylb M9i781643
S M oo Rl gt AR, 1 B eferably o
RAL O e%?le?{ed ol O Sl $oop, PR oy

0; Y i6HaWsRNt or is selected fromo, NH N-Cl 6al kyl ,
S, SO SO2, CHOR1O, and 5 CHCO2R10; each Z is

i pabhYeis dmhpd'rydelstbil selctted frbmadn SONHS and\NEC jqality INprEler £ty Qydr,
preferably 0; or Z is optionally a coval ent bond when
aétjiac;ﬂhmﬂﬂ}oa envalbotthond evheeadjdceriy; to BR oautke¥® ofiiAe each

[ ndependent |y selected from Cl-6al kyl,

CR’ aind/Rt myaﬂhklydependaﬁlmlek’@ﬂ fairkgi. salklk, 7. 5hydrwtyalkyl

7o o P B G O B AP AT Mo

10 wit
(or a with bnet dran@e bl amids tagtine|, tarbdxytit agid (Eir a&ah Itﬂeydof)eﬁtar

and aryl .ester), .thiol, or thioethe nts; R5

o N TR s a1l edraet gl PSR aPO R o

Cls referably Cl-6alkyl R7 is sel ect ed from
%‘d?g\g@oLQg?z 6al kyl , yCl 6a| ke%yl Cl- 6a| kynyl, aryl,
Z%%{el%i ébpmygrohet ég;aqa%l %rr]e era %1.?AIE%J '

@ g]&xite%g W%yg} 2C1 , alfl¥y ¢ A%hkenyl Scﬁl_ﬁtéﬁgzﬁyl, aryl, C;.¢aralkyl,

het er Oigtébatly NZMe@ﬂoa&ﬂl:yKyRBZAZ C1salkyl-, R!'Z-C salkyl-,

(R8O (5983(1{ SR BalsY . ¢ A EReza7 ) salkyl-zaz-Cy.
salkyl-, heterocyclyIMZAZ-C salkyl-, (R®0)(R°0)P(=0)0O-C.salkyl-, (R!%),N-
Ci.nzalkyl-, (R1°)3N+-C1.12alky1-, heterocyclylM-, carbocyclylM-, R“SOZC1.
galkyl-, and R”SOZNH; preferably C.salkyl, C;.salkenyl, C;galkynyl, aryl, C;.
saralkyl, heteroaryl, C;.gheteroaralkyl, RSZA-Cl_galkyl—, R“Z—Cl_galkyl-,
(RPO)R’0)P(=0)0-C|.galkyl-ZAZ-C; salkyl-, (R®0O)(R’0)P(=0)0O-C;.salkyl-
Z-Cjgalkyl-, RSZA-Cl.galkyl-ZAZ-Cl-8a1ky1-, heterocyclyIMZAZ-C;.salkyl-,
(R®0)(R°0)P(=0)0-C.salkyl-, (R!%),N-C}.salkyl-, (R1®):N*-Csalkyl-,
heterocyclylM-, carbocyclylM-, R1'SO,C.salkyl-, and R''SO,NH, wherein

each occurrence of Z and A is independently other than a covalent bond; or

R® and R” together are Cj.¢alkyl-Y-Ci.¢alkyl, Cy.salkyl-ZAZ-C1.salkyl, ZAZ-Cyalkyl-
ZAZ-Cigalkyl, ZAZ-Cisalkyl-ZAZ, or C;.¢alkyl-A, thereby forming a ring;
preferably Cialkyl-Y-Ci.qalkyl, C;salkyl-ZA-Ciaalkyl, A-Ci.alkyl-ZA-C,.
salkyl, A-Cjsalkyl-A, or Ci4alkyl-A, wherein each occurrence of Z and A is

independently other than a covalent bond,;

9701643 -13 -
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Cl_12al kyl -, (R10)3N+-Cl-12al kyl -, heterocyclyl M,
carbocyclyl M, R11SQ2Cl- 8al kyl -, and RL1SC2NH;

w@e@baombt y Cl-6al kyl, Cl-6al kenyl, Cl-6al kynyPCT/E82005/012740

Cl 20 6aral kyl, heteroaryl, Cl-6heteroaralkyl,

RBZA- Cl _8al kyl -, R11Z- C1-8al kyl -,

(RBO) (R90) P(=0) O Cl1- 8al kyl - ZAZ- C1- 8al kyl -,

( REend IRD) Ridefdnder@ly-sSlatiky from By Gbgag et eation, Cy.galkyl, C.
Eg tZ,é\; g%_]y%}%l{}:( I @Z&iﬁ%&f ‘E%;%%Lr_yl, Cigaralkyl, and C;_gheteroaralkyl,

( R80) ({ef}aBly=Edrhdrogal, gat catioiRbAN 2Ne#lkdyl S /Réyhd R’ together
(R10) 3N+- C1- sal m/l -, . heterocyclyl M, carbocyclyl M,
RllSOZ‘Ei-C%ﬁHQa’It- TENGTRNG 8H98H, wherein 25 each

f d Ais ind d t t
OB ot 2o Sl oSSR o Y B S )
Cl - 6al 4\l - Y- C1- 6al kyl, C1-6al kyl - ZAZ- C1- 6al kyl ,
ZAZ- C1- 6al kyl - ZAZ- Cl- 6al kyl, ZAZ-Cl-6al kyl - ZAZ, or
CRY'GalnigypendentlyReleQBY frb@ MY#OgenACY.iang/, CiREIRES,ahMiynyl,
Ci- 2al kilfe-nv-ncltf SRy e TR G a T By edtiarmy
A- Cl- Z%FqulzlAhmrpcygﬂml,, he,g(:_r@fylsg’-@qllgy&, angrcl-sheteroaralkyl,
Cl 4a] k%l -A, _whesein each gcqurrence of Z and Ais 30
i Fgsdet tehhsn Biin BrorGiland Qds gbserint Rpis Agt kydeagh.guaubstituted

13 W 2008430584 thG EhdipdORmin dd dst A butdlyaffdnii{B8¢)Ebenzoyl
i ndependently sel ect ed fromlgé‘gr ogen, netal cation,

C1. 6al (B, flugien-9pdmetnyycarbonyl dEmRentyiphenyimethyl(trityl),
het | , .
Fef er SB Y OPFELORIICES, oA oo AL CPicE) S ogitied o

prefe _ m , hetal “cation,
or RS unsubsEMtedeydtdndeteroaryl a®l. 6al kyl , thereby form ng
aring; 5 each R1O is independently selected from

hindang gesnrrener Cxhoeiepos ZHZ oot dasitying nemberndidhe sequensel mRgtbe

is ind dent I ed from hydrogen, Cl.6alkyl,
Cl. 6al ?3@%3%%1’*%‘3?‘%’%% , carbocyclyl, heterocyclyl,

aryl, : . I al_| s .:6hehe I
o v SRS i S i MM A ROTRE AR Y g
i srenelectérd/BlonghpalkylnsdiBsaralkyi.ebh préfetdd Smh kmb&hifents, R? and R?
further, chain of am no acigds,.t-but carfonyl c),
ik Sty B e Hos T BReGH Ruob R SRIT Sl
triph | net h Jityl).,  bepzyl.oxycar.banyé .
11 i eelEn Sk s crBE B RN CRIROM s R b R are
uRsbigt airtle7e'$| haﬁmbyoqnmemmm ydteroayude is@a n&fqgen-ccr)Trgainingf
occurrence t he sequenc at | east one r..o
RESbaE o med an e C5g5Goe S0 alsD il et
| Bndofpdrlind. SABREIRFE R enlbolimnebEM iQCES. absent, X is O,
R6 is H and R2 and R4 :
In certain embodiments, a compound of formula II is selected from:

O\/N\)j\ N\/u\ o
YL EN TN
/Né

9701643 -14 -



are selected from Cl. 6al kyl and Cl. 6aral kyl. In
preferred such enbodi nents, R2 and R4 are Cl. 6al kyl .

wo pooshessebst preferred such enbodi nent, R2 andP@AUS2005/012740

i sobutyl. In certain enbodinents, Lis CO Qis

absent, Xis 0O, Reis H R2 and R4 are 20 isobutyl,
and R7 is heterocyclyl M, where the heterocycle is a
ni t rogen- cont ai ni ng heterocy | e, such as piperazino

(i udi ng. N- (I yl i perazi no), norpholino,
Q@m x)m eﬁ\ﬁ @ enbodi nents, Mis

CH2. In cert F embogi mént §, conpound of formula I
i's selectedf om O%ONNO:HO:OWMM:%
-14 WD 2005/ 205827 PCT/ U 5/012740 3(LNLNO 06 / rN
N NO N 0 A O6 ---c O0. JI-NN=ANO - E

H~"NJ OHOO OO0 NrN~NNVvV NO~0 00 N -NN
NO O" O 65 0

9701643 -15-



NNNIANO O=HO =\ 0u 9701643 -15 WO

2005/ 105827 PCT/ US2005/ 012740 O O ~N N AN O ~NJ 0 H 0
WO2065/13320 0 "N NN NN O Q1 0 - HO O OO0 N PEMNUSRANI12740
0OHO-, 0 0)06( O0 NNNANOH( Q0- H

0 O 00'NNNLN OHOO “,NJ/ 5\ HOHO ONN

JKHNJKHO 0 OO U

H 9 H

(\N/\/\/\/\/\H/N\/U\H N\E)o]\

0
N
/N\) o \© o
;

it

Z
O §
zT
tn
=
ZT
llllg:
=
O
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9701643 - 16 WD 2005/ 105827 PCT/ US2005/ 012740 O O N N

NJANO p=Hp=pOO NN"ANO O=" 0\ Oo
WOIDOSHIII=H O O - O- OO0 O N N-NO O = H COI/USmIO3/#2740

Np GNI- NNNni(il O of OHO 5\ GNINNNNp

,-,NJ OH O 09701643 -17 WD 2005/ 105827

PCT/ US2005/ 012740 NN~ J~-N N'AN O Ipl HO=0 NNO

GN_ NN

bl Ay e

9701643 -17 -
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NJ~N O OHO ONOO NO ON
WORMSNBIRTO . "NJ OH O\ ;co

PCT/ US2005/ 012740 O O N-
0) 00 L~',N,~p.,-yN-N
" YJ~NNv NOH OHO\
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6\ \yWNN\NNVv NO / O=Hp =HOS5\ 9701643 - 19

WO 2005/ 105827 PCT/ US2005/ 012740 NYNv NN "N OC 1/
w@ddsodd \ NuN-EN NN O 1/ '""SIl - H O _ H ENMUSN05/012740

"NNNOb; SHO_HO/\0\ ; and O NYN-N NN J

Cl I/ SHOHOJS5 In certain enbodi nents, the subject

conpounds are phosphate cont ai ni ng prodrugs of the

compounds dlsclos in USapplication serial nunber

09/569748, co te ts of ich are hereby

Qheir entirety. The

enﬂyne bnhE blﬁoroprodr for inhibition of

chynmot rypsfin-1i ke (CT act|V|ty of Ntn have a
structur formul a ) or a pharmaceutically
accept abl alt thereof RLO R RO R3 1 I X RO.N N

MTANI10 RS R2 OR7 R4 0 (II'l) 9701643 -20 WO
2005/ 105827 PCT/ US20 5/012740 wherein X is sel ected

prﬁHO NH, and Na r ably 0;

N\/\O/\H/N§ \{ﬂ\ 0
CS R
N\)L \)J\ o

é O

9701643 -19 -



R1, R2, R3, and R4 are independently selected from
hydrogen and a group of formula 1V, with the proviso
wao bat/1e821 east one of Rl, R2, R3, and R4 is a BCDUR200$/012740
formula IV; 0O ii""ORl2 LXOP'ORLI3 5 R10 R11 IV R5,
R6, R7, and R8 are independently selected from
C1 6a|ky| Cl. 6hydr oxyal kyl , Cl1_6al koxyal kyl, aryl,
and CL. 6aralky| ach of ichis optionally
substrtq}eq{mmih a group el ected from anm de, am ne,
carb ically acceptable 10
sal t \Eef‘ ctar xyl t , thiol, and thioether; R9
urt

i $a chain of { N0 aci ds, hydrogen, Cl. 6acyl,
a protecti group, , or heteroaryl wher e
substitue may |nclu e hal ogen, carbonyl, nitro,

hydroxy, aryl, and Cl_5al kyl; ’R10 and R11 are
i ndependent|ly sel ected f onrhydrogen and Cl. 6al kyl, or
R10 and 15 Rl11~.0gether)forma 3- to 6-nmenbered
carbom chrc or h et eripcyfligoring; R12 and R13 are
hydr ogen, a netal cation,
abkyl or R12 and R13 together

represent Cl 6a|ky| ereby forming a ring; and L is
absent | S sel ect rom-CO2 or -C(=S)0O. 20

Sui t abl termnal protecting groups known in the art
of peptide syntheses, include t-butoxy carbonyl

(Boc), benzoyl z), fluonen-9-yl nethoxycarbonyl
(Fnoc), trrghez?;netbyl ityl) and

tric Ioﬁo ar fonjll  dTr and the |ike. The use
of Hus N— r ol eciln gf oups, e.g., the benzyl oxy

yI Sgroup or®t he bd?yloxycarbonyl group (Boc),
various coupl i ng rea-@Eﬁs, e.g., 25
di cycl ohe car bodi i mde (DCC),

1, 3-di i sopropyl carbodii m de ([M%W- 1-(3-

di met hyl am nopr opyl ) - 3- et hyl car bodi i m de ( EDC)

N- hydr oxyazabenzotiri azol e HATU) ,

car bonyl diijm @azql e 1-(hy xybenzotri azol e
anE\ (23 21 WD 2005/ 105827

nono?:ﬁr
PCT/ % 012740 5 v |ows | eavage conditions: for
e, trrfluorace?ﬁfjﬁcrd (TFA), HA in dioxane,

In certain embodiments, the subject compounds are phosphate-containing
prodrugs of the compounds disclosed in US application serial number 09/569748, the
contents of which are hereby incorporated by reference in their entirety. The enzyme
inhibitor prodrugs for inhibition of chymotrypsin-like (CT-L) activity of Nin have a

structure of formula (III) or a pharmaceutically acceptable salt thereof

Rl 0 R R® O R®
9-
R N )

RE RR O R R* O

(1IT)

9701643 -20 -
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hydr ogenati on on Pd-C in organic solvents (such as
nmet hanol or ethyl acetate), boron

wa poos103seT | uor oacet ate), and cyanogen brom de, PErUS2005/012740

reaction in solution with isolation and purification
of internediates are well-known in the art of peptide
synthesis, and 5 are equally applicable to the
prégimat i on of the subject conpounds. In somne

enbodi ments, any two of Rl, R2, R3, and R4 are

hydis eejeqtedsfiem &b WH; aesd NefkyRprefeablyRB, and R4 have a
structure of formula IV. In preferred embodi ments any

t Rr.c’, &, qad R'ree irdependendly Ralegtpd fipydiyderesn andia grypei dormula
O&V Riith {82 Ero%%o t gt 1 §t &%Sbf 3 @ RY %ﬁkﬁlsoaf %&g{ JP‘H)r%lulleV

In the nost preferred enbodi nent, ructure
of 10 formula IV and R2, R3, %g R4 are hydrogen. In
certain enbodi ments, R5, R6, RilLQGRE R8 are Cl.6al kyl

or Cl.6aralkyl. In pﬁﬁ#%;§? isments, R6 and R8
are Cl.6al kyl and R5 a E@{ 1. 6aral kyl. In the
nost preferred enbodlnen and R8 are isobutyl, R5

is 2-phenylethyl, and R7 is henylnethyl In certain
enbodi nents, R9 is sel ected %ron1hydrogen, Cl. 6acyl,

or a 1gs pwagte I f.erged i t
i s hydr dgk e(r)1fi b?ﬁdac e r%“%ﬁggdetnﬂg @ﬂgcg%c{ fr%nge .g;.?l?yg,de&ﬂydsrbxya L,
e Chadlioxpalkyl, 291, sl Qeetalllyl, ehdh afevHich i optidnally substitsted RitA a

and R1 sel ect ed fro n_and Cl.6al kyl . |
oPEpE e S ek P R B o eiocep bt
ClaltGhérkof, carbaxgl Estertthiel, apd #ficetiegd enbodi ment, R10 is
hydrogen and R'1 is nethyl. In anot her preferred

embodi REi t furdr HelihofRitn@aidsRiyireges, Gyde0gaiotetihg group,

Gl G B L2, 00 R0 AU L ot AL

eﬁ@pdhwepkﬂwlR12 and R13 are selected from benzyl,
tert-butyl, and sodiumcation. In nore preferred

enbodi REREER ! ala@lh&epeﬂ&nﬂga Qelé%la’ﬂ fedi® hiABbZnlan@C,. 6a1ky1 or R' and

tept-butyl. In the nost preferred enbodi nent, | east
oRe tpgetiel SacP-ria § meanbsred GarbaHo LY feroosty ﬂn%zert ai n
enbodi ng ;a conpound of formula Il has th

fol | okn @ng Ri' arecndependently selecter fepurBydiasen, metakcaﬂm Gas
R?all@l Rhd BF A1k, &rlgz aid l@ldt Qldﬂefﬁ%&tnﬂ}l gahﬁll 'tﬁ@é@' fBI‘ﬁ{mg a

has "a structure of fornula a pharnmacéutically
adempadbl e salt thereof, 9701643 - 22

L is absent or is selected from ~CO, or —~C(=S)O.

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

9701643 -21 -
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WD 2005/ 105827 PCT/ US2005/ 012740 R~ R6 R3 O R8 RO
NNNN R2Z OR O (V) wherein X is selected fromO, NH,

waeashbabkyl , preferably 0; 5 Rl, R2, R3, and PRAI/ESE®05/012740

i ndependently sel ected from hydrogen and a group of
formula IV, with the proviso that at |east one of Ril,
R2, R3, and R4 is a group of fornmula |V, R6 and R8
averiouy gtepeasd epnditionsefop exanvld friorte®acid (TFAGHGHY divssse,

fh§a'ljo e Et]n—&ﬁ’ci( Xy g'*g:ﬁﬁc ’sol%ﬁ@ u&n«% n%h%aﬁég (ﬁ‘leﬁ%rll %cregaﬁeg,hboron

I's optionally subst | uted witr
s @lmrﬂedroacrm)amdd:e’anmm bremidsa atslorgdtion lraspihdioorwial isolation

ggﬁ% ?ﬁ%ﬁ%ﬁé% Cc’?tl ill%la@i%ﬁa%&t {%wgﬂ-ﬁl&g&l ié ngera?ﬁ Je Syt es1s ?.nd
amtersoualty applicablecto dgperepasatiph pf the pulbidos cctmmngsr 0 u p, ar yl,

or heteroaryl, where substituents may include
h al ogeln sotmrelmhnsiimenm. inyawo h!]ﬁf’ tR)%,yR amql]l{4 arahgllrogen and any two

A R o B b B 1Yo B R R 1

C al’irb@dSﬂRI RBG@) andlRénzoydrdgBi dnd any one of R, R, R?, and R* has a

R D AR el Sohmt £

I lf&ﬁmlaawohnurkzsnﬁan&nbaa hj@bien, any two of Ri,
and R4 are hydrogen and any two of Rl, R2, RS, and R4

have ahﬁdeftuﬁteﬁfb@dﬂfenfsomrw aR7I ad Rgﬁrml%ﬁﬂt&fﬁd:l 5aralky1 In

enbodi ments any R:§ nd R
hyEESEE s mPALmER, %naéldé% amC p&yl R gﬂ@RRare[%garglk@@ In the

St odCrbieRePEmbsdimbH AR Md RE Breliflfpu SKS iP? %ﬁﬁfy[e%@l andR is
enbodi ment, Rl has a structure o f or mul R2,

RBheI%(H@?tM b eergipchnehgdimentspR clg selegted @mémqlrﬁm §; 6ané ora

B Ak Bl WAL it 6L B Ao B RS most
p peffaredethbediedi, Reftacet® and R8 are isobutyl. In

certai n enbodi nents, R9 IS sel ected from hydrogen,
C1 6acl certain ealbg&npmst RCend} grevglsstefl froprloitmgee gnd Cy.ealkyl.

CTRPH: TN Sk, R SRS ) S ot

2605 diNER?R *ROTYdi320a56d R 27d6thyl. In another preferred embodiment,
both R'” and R are hydrogen. In certain embodiments, R'? and R'? are Cy.salkyl,

metal cation, or C;.¢aralkyl. In certain preferred embodiments, R'? and RP are
selected from benzyl, fert-butyl, and sodium cation. In more preferred embodiments,
both R'? and R* are benzyl or tert-butyl. In the most preferred embodiment, at least

one of R'? and R" is a sodium cation.

In certain embodiments, a compound of formula IIT has the following

Rg Rs X
N)\n/N )\[*

F:zzii,,o

stereochemistry:

In preferred embodiments, the inhibitor has a structure of formula V or a

pharmaceutically acceptable salt thereof,

9701643 -22 -
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In certain enbodi nents, R10 and R11 are selected from
hydrogen and Cl.6alkyl. In a preferred enbodi nent, R10

w0 go08gtesegen and R11 is Cl.6al kyl. In a furthePCT/US2005/012740

preferred enbodinment, RLO is hydrogen and R11 is
methyl. In another preferred enbodi nent, both R10 and
R 1 are hydrogen. In certain enbodi nents, R12 and R13
are Cl.6al kyl, 5 neRal GatReonRs o CRs6apat kyl. In
certain preferreg, e N\R/:#Z 3 are

sel ected from benZyl, -tegt -But vl , nd sodi um cati on.

In nore preferred errbou‘r%nts »- 312 and R13 are
benzyl or tert-butyl. P _the npg eferred

enbodi nent, at | east @ of R12Yand R13 is a sodium
cation. In certain enbddi nents, R6 and R$ are

ClL 6alkyl. In preferred enbodinents, R6 10 and R8 are
i sobutyl. In preferred enbod(Ments, RO is hydrogen or
acetyl. In the nost preferred enbodinents, RO is
acetyl whenging preferred enbodi nent, R10 is hydrogen and
R11 is nmethyl. In another preferred enbodi nent, both
R10 anéilR.ﬂ_eieCéﬁdérqiily@rBébnndmﬁlk%@qu@ﬁbb’éhbodl ments, R12
and R13 are Cl.6a] ky nmetal cation, or Cl.6aral kyI

In cer RaiRi, Rpped Ry are mcbn@d@nﬂmab@ted frorp hydiogem andzgy goup of

1 3S

R A S e R S R
RiGmaaelVhenzyl or tent-butyl. In the nost preferred
enbodi rrent at | east one of R12 and R13 is a sodium
c atio nR P 1& eerre wdnpeedmursvﬂemdsfrom (62 calkylc@d.dhydrexycilided

ose 3.
di éiﬁﬁ{g r]e(y 0? F sqll(yr% ce(%‘rL’%%fr‘Q% El}jl%h ‘?%“.alr%§ h@sumted witha
r gﬁﬁnpeéieﬁed ﬁomtaﬁ'ndm bininef garbox@ivencasqregthamiacedtieally acceptable

d | udi
cOHEREEF Gioot ar?ecr%bo?@%ﬁﬁlare % that i nol ude an

| nh| bi t or vin ructur, an of f

1 RO grtaihet it B anat Bt Bl S B0 5 Bk R 2ot o
| mnlgﬁgq@@ﬂ e é&ﬁitﬁh@l&ﬁﬂﬂ?ﬂt&lﬁ&é halépey, cﬁﬂmnj'lﬂmﬁef liydidxy, aryl, and
e odj nents, .the nedica evice i.,s a si.n

Spikablq N-tesminal PrYRCHNHEOFRS KIHR lhﬁlre o nPB?PElS? Syntheses,

S%dl’udé‘?]bﬁ j{cé‘rﬁéhylp@v(ﬁ:b {ReLoy @Y fRbote)i-9- ﬁﬁﬂlbf(j’daﬂaoﬁffl (Fmoc),
synthetic. 1n another enbodi nent, sai serves as a
drttpheadmethy! Gityd snd Hivhlorepghoxscaghipnyi @ rocaalrsiathr like; agd o
seal ant. Anot her as&ect of the i,nvention relates to a
medi caln wawicEbodigass 4y 8 Rs Rosk » AR e hydjogen and any two

srRaGe, 1@%&1 ma%@aaauatﬁva Iobfo&ﬂﬁralr@vr eﬁn%& elrrssdﬁrl@m%ny

any one of ornu ,ae I, Il , i spose In
o ereepfR R and R @rd hﬁdrqun @Wd 4113' oar: pER b R, R'gangddwsia on

rrg&rrs BEEENRI0: 1) Fhe R DEforn ETBRRIAROS R el 02l bP
I Spose coating conprising a pol ymer
mfbnmuira]b/randéizam endBt ark ydwgdn. an i nhi bitor having a
structure of any one of formulae I, II, IIl, or V

di sper besrtain edibsdiotensdRt amdRiare Ci. 6a1ky1 or C1 6ara1kyl In preferred

embodiments, R® and R® are Ci¢alkyl. In the most preferred embodiment, R®and R®

are isobutyl. In certain embodiments, R’ is selected from hydrogen, Cj.¢acyl, or a
protecting group. In preferred embodiments, R’ is hydrogen or acetyl. In the most

preferred embodiment, R’ is acetyl.
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9701643 -24 WD 2005/ 105827 PCT/ US2005/ 012740 1n one
enbodi nent, the nedical device is a coronary,

wo a®snbsme7 peripheral, or biliary stent. Mre PCT/US2005/012740

particularly, the stent of the present invention is an
expandable stent. When coated with a matrix

containing an inhibitor having a structure any one of

f or mul Eecektpinlempoditents gk whd RH eravstecios fiom Hydmgpiphnd €ealkyl.

dat
o SRR Ep B IRLATR® s Aot SKPRTAEE, QLAL 4R a Yy Rored
i embodiment, R *tisleydsdgentndRY ismethpla 9t agotimn ptefaredwhibofiniest,

i nsertiabl e @r inpl antabl e i.nto the hody: of. .as [ ,
W g e R TR R R S ot R
eXRe8 vithn] 6 (QskIkYi. I8 vartainpefanee embodiments, @S indR Daret

of the surface is co t%?lvvi.th an i nhibitor ha\c’li n%\)ﬁx ¢

s S7lered frem bezyh Ay B Hid sedipm fagen| In mqre prefgrred pioQdimgpts,
ape@at't gl RO BRWehiydor Bribatyll ¥ thétoRgratrédnibdlinknt, at least
having @ strycture of any one of formulae I, II, III,
ongOf B gndRedspipdiim cafiolisol ved therein. An exanpl e of

a suitable stent is disclaosed in U S _Pat. . . 6
3, 733, BomsmamERGSTiS RAT S A biTh s erRedieabesipents. R

| Bnd R a8 Mobli§T Yin pleferRARMbBAInRARORA BB HdrogdnltR ab®l Gdlhe most
device of the present invention is a surgical

i ppiferrrdrembedistentisR ais vepsduling prefRpied abodeRR 1 Bifrogsn and
deyi & FuetA" B gﬁﬁ?%ﬁéﬁ e ﬂo’i‘lh?ént PR CYLER 'SHPRRAFSgen. In

Mor e particularly e, medi ca devi ce of the present _
i ioonerit eobodimerds, Rat ngtRe? are&h.-calkyll mefeldetien, paSceralleyl. In certain

access port .. epbr al 8 ”: rinakodi
cgfi?\ez eé]lre,m bgdl\l/'%gf:éu ar ﬁlJélr{a;‘%1 ? ?oéégeﬁ&?trg{&?{a%ﬂ@g’ tgéll I’oaonSO o
puation. dn siotapreferred embrdinents, apthRe S it R pugrponzy] or fers-butyl. In

d -el uti b L. hesi I
R S SR S B R e S

filter_adapted.for depl oy [ bl ood v el. .
coat ed™f mfﬁ’bgﬁmfeﬂﬁi S@F%Gﬁ?aqﬁae\}/{?ﬁ P CompPYTe %f:ée ifsfosedhin US
015830§099, ahddibod¢sute, of whichl ik Incopbradéddictehely wdferanct inyitsentirety.
by a matrix containing an inhibitor having a structure
of anyOasaspeét of eerliwention reldtds,to b hedicalafevive inkludingrcbmposition
enbodi nents, .the intral um nal nedical device is_.coated
el A S S e Rl
f qr m3] 267 In ohé embddime] thyc@hpRitio8d inf@patdied oithinl ashétical
biologically tolerated matri.x ﬁgd an i n]hi bi t.ar havli n
a devieq ciuseaip pmbements thepedier] AevicRss p 204 CPIPPIFIPS @ BpIyRACT
di SREF S8&rdnflc IARxRAH ¥ARhibiRR! ShillEN G JARYE Bﬂm@ﬁa‘curallf1

e

interior surface and an exterior surface, having t
c vaeurring ensyhthetip. tho apatharembpdimepiapaid &l seres asiag deppt, an

2%@%%%@%%@?6’&%%%§h§#{a ace, or both. In certain

. I ca evice may be useful to
preve ntAn'E)ﬁl%I a%B&;% bPthe 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, II, III, or V 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 or ceramic matrix with an inhibitor having a

structure of any one of formulae I, II, 111, or V dispersed or dissolved therein.
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30 after angioplasty. The nedical device may al so be
useful for the treatnent of various diseases and

W@ oovditeisens by provi ding | ocalized adm ni st r at PORUST00EM2740

i nhi bitor having a structure of any one of fornul ae

I, I'l, 1Ill, or V. Such diseases and conditions include
9701643 -25 WD 2005/ 105827 PCT/ US2005/ 012740

rest enbso® enibnﬂiltram;rﬁtemmdicahtwiméﬂ £o¢cuiormr5t tvagctlas petiphstaleor

:Bg sé%nlf eg/fe ree}?aéhcgraﬁgﬁ@ t of f‘ﬁ/ep nt 1nven8(r>r?}s ath %xpandable

oF I as
M. GNHﬁﬁdoaﬂeg WhaemmscontMng)m mhibltﬁxelm\zmgustrdcmeaag one of

nor sponse tions invol vi
o i 1 T ey eBORRRR G 1SR o s R telilfhoge and
c @ﬂfﬁhlﬂém&?s c(ijmdch\/dnfeﬁbaﬂdﬁlfle %ﬂgso n &ivthed ﬁﬁbﬁdlméﬂroathlmﬁventlon
es o i seases condi s that. are
£ ezt iany Bascah oAt 2 PORIOR %ds tlﬁ%f%m oplapiabie figif ﬁ@?ﬁgy ofa
?é{t'léﬁ? > SviRfeirt NG phities Bi a dulM@ WhieWisiaBetetRr exposure to body tissue
herosc| erosi s, acute cqronary syndrone, Al zheiner'

d pabwhereing lcatt e part of the surfage &y qoated witham mhibitos hayjye 2 structure
?@Jg"cﬁk'o@ PormWfe ¢ Ut 31, RGE ks b(%ﬂi%% cSthpiKEs a HhtMx having an

tion, nerve injury, renal ure associ at ed
wnﬂhblm hafGeg & strughe ¢feapmoneaofffamu¢@, IIgHb or ¥ igdispersed or

sgﬁ%é&her%l t %,dexar]l %&‘ leﬁtcabf:%{eﬁp{s dhlglgséi 1;%)08 ﬁ@ NoThe

&rs to substitut
u I4§GB),§65 tWhl(Ehle wbmpm@dlerehybtrm&amb@ migrestitety. i ncl udi ng
strai ght-chain al kyl and branched-chain al kyl groups
t hat chrdmaiher émlbodiment,chymedicd) degce of thMHesﬁhamMentlon isa

;E%l %d]lzm‘%l r1‘1%’1«3|n ugg% 2, ?71 Qlﬁgr 1rn?)ﬂ1%p 82211 aﬁ{rﬂlmlg 151@?651 sealant
h)bg i Ozgeml?m@pm tMerelﬁrtg:matlp, themidical dbﬁcmﬁthé pqasmt mwmm,on is
a bo 1T Lnter e t c2 Kk

y ARG &n P BTG vsEHIGi Tt Bl Gy T el an eral
u RsBétl; atveduRtl biahani i Abaidpellongiuapps Sutute)a vedRgHlar asilt

p033|ble substitution to the al kyls descrlbed abov
b B s g e, o adiestve g ESHURIED Gt SR By

r gSipRat 4 ¥BbY filtdhe: o iﬁfeﬁhda?&eh@fﬁﬂepfoﬁﬁm@ﬁtﬁn b ‘Blo@ﬂ vadsklytoated with
group havi ng an ox%lgen attached t heret

Repidier by kb ofgns oprof frrmleeds Hetlh e& eltéffrr%figﬂy or
E(ﬁﬁeﬁmlﬂg EIFfﬁﬁlbﬁ&%aRr % a strthre oy @ﬂerb?rforrﬂuﬁetIV!‘P 11,

$8rocar ons co ently | ed by an oxygen.
Aot¥rdingly, the substituent of an al kyl that renders
t hat aI kyl an ether is or resenbles an al koxy. The

t er m " Bicedtainkembpdinepts; the iftielusninad medical &xicR ya coglied wifith an

SO 0GR L Y g
r eémplssmpbialogibgl{ssaﬂoleydte@naup asclmsmhtbuo@dwmgnatsnu%mre af giy one
9P HRimulae I, II, I1I, or V dispersed in the polymer, said device having an interior
surface and an exterior surface, having the coating applied to at least a part of the
interior surface, the exterior surface, or both.
In certain embodiments, the medical device may be useful to prevent restenosis
after angioplasty. The medical device may also be useful for the treatment of various
diseases and conditions by providing localized administration of an inhibitor having a

structure of any one of formulae I, IT, III, or V. Such diseases and conditions include
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The terns "am ne" and "am no" are art-recogni zed and
refer to both wunsubstituted and substituted am nes

w@nwsgedsts t hereof, e.g., a noiety that can bePCT/US2005/012740

represented by the general fornulae: 9701643 -26 WO
2005/ 105827 PCT/ US2005/ 012740 R9 R9 -N or -N R10 R
0 RL 0 wherein R9, R10 and R10' each independently

I eg9teassiN) tnfmmgpdpmghml?iamid aifthkeifis, tisaye injirkdueytb inflagr@ppippy
t
R as 4o, SRR SRR Bharttehrlnptfe e bt e,

f clabnid 1ﬁfa:tﬁusa<ﬂ1@m;esg sbriblgal ﬁmmgnesnbsmmsel,l cmdrcR&s Siwolvmg
repres

an aryl . oal kyl | qal k
Biig5 BrgFRoRpeb ey i e sopdhicnt in s Bfeosgyind
i ﬁfoﬁﬂ?z[thogf EﬁmﬁR}:)ng@oi?diseh@s Riicdonditient tliiﬁﬁm&hu’ﬂiﬁﬁt 19,a tteatment
one, Q r can_. a carbonyl, e.qg., R9, 0,
G Iuing b e BLEA 67 ot OHOE PSSR o s
eXBBrosdI&b s, RERE BsbRMy %ﬁﬁﬂﬂi&ﬁ[ﬂl@lmem dﬁi@&i‘e Rbfcdr; afedar muscle
optionally R10) each independently resent

hg}l@}lsgé@ﬁ)p yA% dg}mlon,a/ﬁsc&]ak @Wsmn@rstro]( Yﬁ:pfgcthnnnerve mjury,

CRhnb B i€ H&B@iht@& Rith acidBsish anﬂl‘[@_FE]t% QNeep sks e%aﬂo@dberg, United
meani ng it has a7pKa> he protonate forms

tﬁ‘@éﬁél’aﬂe@tﬁ&@ iSeh4al @roups have pKas above 7.00. The
terns "am de" and "am do" are art-recogni zed as an

am no- Bhedsm t Gtelyl catersda substinted onupsubdiguted sagraied t hat
C . 3

PR SR LML R BNl B
e ﬂtabcﬁnt@n frsmocr totylverbans iddheihpin, mlaldmg heloaldiel greripd sech as

O e R G 23 5AR b Beyod B, e AT Witica P ARG ANl e

u gﬁmbistmtawér&dnai poxticer, & borgl 1ﬁm_mnm‘1 | Eh@uennq)‘glztyuikenyl and “Ca.
V\,hl ]§S1|'11]‘y I 16% Sﬁﬂ%t@i}%ior F%‘F‘i}’é@%{ 8n§atl}gagte% ?/1 &Laﬁ ic grﬁ%R/s analogous
t ﬁ@lgﬁ)g’th Biﬂf@s@ﬂﬂﬂsh’ﬁ‘shtdtiﬁ@% {80 alkyls dbdctibed sbove Ibumhat&ontam at
car bons two_.adj oi ning rings wherein at

I é‘*&§t°n6ﬁ%“b?% “PH]@ bP? ’éépef’téve%}‘ ormt ic, e.g., the other
cyclic_rings_ca cIoaIk Cloalken

cycl oaFR&/HiH . alk(g%yg [ gfe ERgnaAl gmug \Q% ?Ib?xyggn attached thereto.
heLsc Qawely hikoxy ¥ritipshdhiie mdtikl Uligox 51 86X8 , tert-butoxy and the

like. An “ether” is two hydrocarbons covalently linked by an oxygen. Accordingly,
the substituent of an alkyl that renders that alkyl an ether is or resembles an alkoxy.

The term “C.¢alkoxyalkyl” refers to a Cialkyl group substituted with an-
alkoxy group, thereby forming an ether.

The term “C.saralkyl”, as used herein, refers to a Cygalkyl group substituted
with an aryl group.

The terms “amine” and “amino” are art-recognized and refer to both
unsubstituted and substituted amines and salts thereof, e.g., a moiety that can be

represented by the general formulae:
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napht hal ene, phenant hrene, phenol, aniline, and the
i ke. The terns "carbocycle" and "carbocyclyl", as

waised/16s822i n, refer to a non- 25 aromati c subspPCT/USZTHAS/012740

or unsubstituted ring in which each atomof the ring
is carbon. The terms "carbocycle" and "carbocyclyl™
al so include polycyclic ring systems having two or
more cyclic rings in whigeh two oRgnore carbons are
conmon to two ad10|n|ng{ 97Q}643hf%@ovm)2005/105827
PCT/ US2005/ 012740 ri ngg,phereinat | east one of the
rlngs IS carbocycllc ely., the B her cyclic rings can
cycloalkyl s, cycl oal kenyl s, cycl oal kynyls, aryls,
h@ii@r%& les(,) angRel/ efch H@@w’é@%ﬂrwr%senwdfée naliohdiy|

NG R () RB 70? @9 BRER 1R @t%%th@ﬂfkﬁiﬂi ﬂi@ 'I\Ba{tblﬁsto %wﬁ Aeyhee
repr ésent e general formul a: A Rl 5 X

Xatjghed qmwﬂeéﬁr mh@terp@;vcé@ heging fiom 4 o %@@mnsth%\ﬂns)m&rﬁ &
r °
are%i'gsérffg an ggv}oaﬁ@ﬂ) 902918 lﬁerﬁ% 32‘5??‘%2??1 or%rboﬂlc?yl 1; aftim

RS “or ar y acceptabl e
s&lzero dﬂn ‘mtegeefmmsletn s Impmﬁedneé gehodimpnts|ggiy onegff R or R can

ke @2y n; n
dé? g ne{ao gg \;(é V&e,raeng ?%mg e t('))é%th%pgo Iﬁg f ar?l?mde I e?f%n
netordprefiengbambddimperfty RiahdR f Qandeqq»nwélm "pgach m;lplefm'dently

y% er% %? Iﬁ(l ?‘V@Iﬁgeéjs %,% ?@3’1 &l dllé(f,tﬁ% 4 ]?(Cﬁz)ﬁ‘ Ky ¥ g(%émﬁ é}ﬁl%f)dlments an

h g#@ioEroupasBasite inemitiig iﬁﬁa@d’m{ap_ﬂT 00.al’ Heyprﬁtbna)td&djfohys of these
pr.otein ceou %fc ich carries out a chem ca
rgHEFWB'gPW” aEHP ?F ner. Such enzymes can be

native enzf\;n roen

Apoens et sl b SO % raaoPHATAS o g substited

ERAYHBT andhﬁblﬁ&ﬁstal 161619 @ha® By sERSprededtell Yy @R)geAdreldormula:
enzynes, gerangeranyl ated enzynes, GPl-Iinked

enzymes, |ipid-linked enzynps prenyl ated enzynes,
natural |l y-occurring or art g@bly gener at ed nut ant
enzynmes, enzynes wth si n or backbone
nodi fi cati ons, enzynes haV|ng@Ieader sequences, and
enzynes conpl exed wi th non-protei naceous materi al,

A S T R A PR

ph&ﬁﬂbeﬂuwewpmbﬁmybaunﬂﬂmn|ng vari ous solutlon based
and solid-based peptide syntheses, and simlar
met hodSheteamitarylt) at heedderin inklidds 5i,16-,tand 7am¢mbered substituted or

unsubstituted single-ring aromatic groups in which-each atom of the ring is carbon.
The term “aryl” also includes 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 aromatic, e.g., the other cyclic rings can be cycloalkyls, cycloalkenyls,
cycloalkynyls, aryls, heteroaryls, and/or heterocyclyls. Aryl groups include benzene,

naphthalene, phenanthrene, phenol, aniline, and the like.

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
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The term "C _6heteroaral kyl", as used herein, refers
to a Cl.6al kyl group substituted with a heteroaryl
wW@e@afposs2b The terns "heteroaryl” includes subBCT/US1008012740

or unsubstituted aromatic 5- to 7- nmenbered ring
structures, nore preferably 5- to 6-nmenbered rings,
whose ring structures include one to four

heihgr whereinst ledshenc aithn rings isgadzocydlic, af-ste oot eptlis rings can be

cyghi d
PRI, Gyt BRI, A8 oy IO el
ad10|n n Leln '

net or oLPosEt %%OWE@éﬁi%ﬂ?%ﬁ@%%ﬁﬂ%@ﬂ%&@?&kﬁ% chitbe
PEptdsGRODGy e 3okl femgla; t he ot her cyclic rings can be
cycl oal kyl's, cycl oal kenyl' s, cycl oal kynyls, aryls,

het eroaryl s, and/or Qhet erocycl yls. ®eteroaryl groups

i ncl ude, for exanpl pygmol e, \fugﬂg, thlophene

i m dazol e, oxazol & t¥azole, triXzolB! pyrazol e,

pyri di ne, pyrazine, pyridazine and pyrlnndlne and
t vbeteini§ is HHoTiH or teprenetitdrat cypen wnisubier, uxRl | hepresents Aeans

gﬁgf ége?e%f ;H r1yan allferﬂ%t(ggltéﬂn tgrréa %armacglﬁl%ﬁ ﬁpgcc&}{gnrlé)&ﬁnliu

eroa rogen,
kupsqslsmg 8l hydragm arsalikyfl e, alERg dre(rom)m-hé uxehemy ahd/R® areps

R T L R A A —

sterpb&tam @1‘5 es¥DY GVRreKaE abbiygdn, aﬁ@R“lQa Rydregengthe dormula
ri ngs, whgse ring styuctures i ncl ude one to four

héﬁtpé‘isﬁ)‘?i?%n%arbow W mterns "heter ocycl yl" or

"het erocycl i roup” g| so |nclude lic.rin
syt endS ViR PPIEEh (BVBF S0 S0y BTHab O B o
OolRGR vAASHRAREes 30t chemidaNreh@ioh'iPa ¢ MhR@r. ' $udH Snzymes
wherein at | east one of the rings is heterocyclic

e C41 be Rafjse ?ﬁzﬁ’@PS élyseqni CHZYIRSSHRFSeZR et APRSPEYIBES: fgppRired
C al
X%/ﬂfég 18 h Jﬂ}{ hnc'evtecpernﬂllﬁes hal acAaty éx%lylges

rocycl y Het er ocymé%/ groups in
f eq:ra@@mwlaéed epiymeasi @PIWénke ensymes, lipid-linksd epgimes menylated

e
' s side thdin tra]lelnackhmh n@diﬂqymhntex;pzsgn@dpvmmad@esdqu@me@ and engyanes
BOI’BPISX I?iSW1éfr1rnon aotemac%%gsnma terial st%élg £&lf Bgteg%g&gpﬁg)%}?olﬁ)ggotmes

UCRA Bl Aetivi
eXanphes can hdunbdet Hyomy afeaf, ﬂtchxdlrggtnamral ekmessmgepmfnoted

st andard f,| uor ogeni c pe des te
S Gl ARinE. Berevs S R pog SR Hd BE pEPHRl sfnoop
ofimiRf methsdCialodin}té ihosedttskitl ihitertof the 20S

The term “C.gheteroaralkyl”, as used herein, refers to a Cy.alkyl group
substituted with a heteroaryl group.

The terms “heteroaryl” includes substituted or unsubstituted aromatic 5- to 7-
membered ring structures, more preferably 5- to 6-membered rings, whose ring
structures include one to four heteroatoms. The term “heteroaryl” also includes
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 heteroaromatic,
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proteasone). An inhibitor can act with conpetitive,
unconpetitive, or nonconpetitive inhibition. An

WO pwshoIseT can bind reversibly or irreversi bl yPCHOS2005/012740

therefore the term 25 includes conpounds that are
sui ci de substrates of an enzynme. An inhibitor can
nodify one or nore sites on or near the active site
of.gt, litee einer gpaic rings tan beapclozlkids caucloabenybs exwldatityayls, aryls,

change el se re on e I 0,1t

¢ SP R, RGBT By B, 6 Safpte ffrole

| ifurkig @eiopheiné, imitaaslelaxalzole, tiidzsle] triagoie, pyrazole, yoidinenpyyazine,
utilized tidom metic ot her nodified 30 |inkages,
nBW#?ﬁPﬁFgﬁ?BV%@Eﬁr%dﬁlb&g?ede chains, and side chain
nmodi ficatjons, .as detaile bel ow. 9701643 -29 WO

2005 15T FRetTORIE0 8 TS b RS PR of BB S giber han
OkarbPObMBMEIges." Prefired héterohtoms are niBrgen,ldxfgs, pkosphorus, and
cycl oal kyl s, cycl oal kenyls, cycl oal kynyls, aryls,
h&! 8 varyl s, and/or heterocyciyls) in which two or

nore caybons are co nto two adjoinjng rings, e.q.,
the ri ABRICHRY Telerafat OF MporocyEE ol T HE G HLE] % he
PahuGMahied SeadaidPb 1D icatbeRd rind StHgires, uicR€lpreferabiie3- to

term"preventing” is art-recognjzed, and when use,ﬁlaeletn

r S1RARksFPTENgs WROSHEDE FTBISTUrsiRdiudeong (¢ BERetiaraRE e o™
( Grfhs hR@bRk 1y BordhSBREF1iS YFdipBflsE ARRAE polgeyR Vb HhO FRtems
conpl ex such’as heart Tailure or any ot her nedical

c badng weror meye gedlic TigaiarERgIdYoioR mOFRcarkang aregapmon to two
el udes. admhni : oSt L an Wbl Clite b g
BB AR gl Rl R BB LA O ottt
aringoiandk cydealkyls, spclpaikenylsubycloslcynyds, aryils betervarylss gl @ct

10 _whi 0 ' R o|a WY :
ety " BReilo Bt rckldf GRIRABIC bR Bbormne
t perrolidiiee mogfhotied, &etoatd, rcpancadsheslilgr owt hs in a

popul ati on of patients receiving a prophylactic

t r eat nEhd terra ‘Gt jhyérokynllgh” wefery teat@dalkpldgrouwy supsituibdwitbn,
aﬂdéwgr del ayi ng the appearance of detectabl e cancerous
grOWPRse°HP-a treat ed popul ati on versus an untreated

control popul atian, e. g.....by,a statistically an
cl i ni c&f ﬁ§ﬁ% reé‘f’@?‘ﬁt’f%gﬂqlblgcﬁoﬁﬁ?gan% Za\‘?secn ?%ﬁomo]?(glgﬁ%hat
i Bfoekd draaducBCdnkdesity dfan eaxargfe exirapledhiibitivh ef protentyédc

of di agngses, of the infectjon in a treate ion
VoS8T AR e LR E SRR BB P GRS BAMG 15k
del RYARD: ddaez-PNEAMOS inEHeh 0fFardlus t4islyliddctiottie06f the 268
treated _population versus an untreated contr ol

popiaseMON Anppighinrcrrt gRth SARACTTYE] YRGYEPEtRIE: or agnaeppglitive

F GAHAGHRY ADRTRENah bR (Hersifly ofdicP8SiBly, MR Horei@leé fm
pali n sensations 20 experienced bg subjects in_a )
t inshudesicquapsunds theyressioidesubirates OF ehenegme ofip frdiibitor can modify

p%ﬁ@&ﬁ%br@ Rites on or near the active site of the enzyme, or it can cause a

conformational change elsewhere on the enzyme.

As used herein, the term “peptide” includes not only standard amide linkage
with standard osubstituents, but commonly utilized peptidomimetics, other modified
linkages, non-naturally occurring side chains, and side chain modifications, as detailed

below.
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The term "prodrug” enconpasses conpounds that, under
physi ol ogi cal conditions, are converted into

wo bh@sapset i cal |y active agents. A common et hobPICT/082005/012740

maki ng a prodrug is to include selected noieties that
are hydrolyzed under physiological conditions to
reveal the desired nolecule. In other enbodi nents, the
25 pr otiatgmass ‘potyayadylt ed“nogycmii‘:’é refSrte tWe ot ete vingy (ea»

R PR el BBy 0 BORINABER, Mdor mecroeyolg i

asbﬂ.’ﬁoﬂiltsb pambevatbong dre cbmmbn tﬁfhﬂoraéjounngmmg, ©§., thheings are
t C t
c?edgtgfg(s: %a[ ﬁ 8& o?}%g%otf t}fle ]ecﬁ%cyclﬁ aﬁnf)e %%stgtﬁgg PP %ns%stlttu?ed

( di sease or .. of.her unwant.e {aLe.0
ani i TAGRER RRETFPE Af AFRCORTAT, %np e fin' ff'cla‘ﬂonc*
36@ﬁﬁ@ﬁ@ﬁk5a§thﬂQ&hn&g&KBgLpdﬂNEHﬂﬁngmmhecmnmaakﬁmhome

condi tion foit

RATPEL Pb o st ot e LB EOT AP LE Oy 1 W) R e
| 8rt, 2hd GkBréds a&ﬁnﬁ&tﬁﬁ()ﬁ'h 16pPotion Wi dBSOkYes %Rﬁﬁbmcy of, or
therapeutlc e., it is Ln{enged to di

L MmN
afglpYsgheenset o i dfzanecie CRILPP Hb? SUNRRA isdie 0 a sbjec

c QB R fec§1'v9 ﬁle%t)fnﬁssﬁt%nt N@6E feventibR®FRIcER includes, for
proteaSOﬁE as used erein is neant to include

| Frmde, redvaing dhsrsmberef dptectable casiomBgIoWEISTR @ PPRIRHon of
E&F@;ﬁ{s r&é&\@ﬁk %érgf)l%ﬂ&tﬁ: FedRERLLIESVB YA ﬂﬂtrét%%%hﬁél%@ﬁlﬁatlon

acl ng a dr dgen on one or nore carbons of
bamd(mﬁephlymgtthwpmbarm@e 0 deteotablsorgneaselts grovathp g Wqu@ﬁpulatlon

S 5L 5, ) 6 i
eugmﬁbﬁlﬂ dmumﬂlte Rowvewfontdfien sufdetion inaludds, foir emaraplel redusing the
subs

SP‘éIB ﬁsqor}qlé etcué*]ﬂ% éla:r bt%(ti gopu %tl%% drﬂ%ﬁéj 1t Satdeled

spont aneousl y
uBsiafol poﬂuﬂa’hﬁﬁhﬁﬁ[ﬁﬁﬂdzl@ﬁn@thé hn@ﬁoﬂ:syrnp&a&’fsrcﬂ‘ Itigaaﬂkuﬂiqn ina treated

cyclization, elimnati use ei.n e

C BRI Rn SRS R PP s RO P B LA T 0SS for
p@idﬂg»‘?@ s irdduBing WRSth dnitedd o, @faltern@anriycdetayMpo il Sensitiond
broad aspect, .the perm ssible substituents. inc

a€¥ReripRced By subjedts in 2 tispisdh pepulptign aeraWﬁaéad éobieof population.
carbocyclic and heterocyclic, aromatic an

non- ar BRRETR “ROBRET SISEMPESICOmPeRs @a&&ﬁﬁwms%oba*ﬁaé 15

PEs iRk, RirEcohvbitdd ihid SRS GRAIP §otRB ] gé}ﬁs N ESmABA ndethBd for
same or different for appropriate ganlc conmpounds.

Forking e pessies isfo inglude salepted maigtios flﬁéarﬁ EplygebRdes uch
aghﬁ!iotléﬁga? Bond®hs BAGeaMHd ?ﬂt%@ moRak! Ty &ﬂ@l%n%q{n%tsaﬁw

& SUbstituents o organi ¢ compounds
d esdrigheconivertai by anrengymatigtaptivity of the healaminedds of t he

het er oat ons. ) i
The term “prophylactic or therapeutic” treatment is art-recognized and includes

administration to the host of one or more of the subject compositions. If it is
administered prior to clinical manifestation of the unwanted condition (e.g., disease or
other unwanted state of the host animal) then the treatment is prophylactic, (i.e., it
protects the host against developing the unwanted condition), whereas if it is

administered after manifestation of the unwanted condition, the treatment is
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Substituents can include, for exanple, a halogen, a
hydr oxyl, a carbonyl (such as a 20 carboxyl, an

wa@bkdosmgssar bonyl, a fornmyl, or an acyl), a thi or&r/bs2v9$012740

(such as a thioester, a thioacetate, or a

t hi of ormat e) , an aIkoxyI a phosphoryl, a phosphate, a
phosphonat e, h|nate an am no, an am do, an
afhethpagic, G-, itris mtend toyliminishzanpliprage, onsiatilizedhe existing

Suﬁyﬁ}fé%f <%6hd1t1 xla%gé@’éffegféghereao uI fate, a sulfonate, a

onam Sul fonyl, a heterocyclyl

an ar Io)

't i ""iﬂﬁé gemy rofihofle? BPbe 1 AEinIEELR R G fuufplohiy

thamnutmﬁpnﬁawmnes substltuted on the hydrocarbon

chain can thensel ves be substituted, if appropriate. A

"t her apleuting &dubstitetd” aeferste namasign having substdeansoeplacing 2 h

r Escﬁﬁgetn oin on% h]f l‘ﬁlgl%kzllal%%}ls ofgﬁé %%Qbo%fe. itrvﬁﬁ%gﬁ{}&e‘rstgo filt> to
€ cofpoun a preparation I ch,

WHaibstéraliin'iios ’t‘smbﬁﬂiuteds Wﬂh’f inc]ﬂﬂesahetimgﬂic'm groctze dige suchgietitution

(ta a refe [l evi

sy ey Dttt gy and e tefiugent

OhndifhsaBS Sibstath fesucptesn DEEHE ebmuh@ ecg ivwhictaddey not

acce tabl e standards for the disorder or conditlon to

Qousky jingrge Famsiormaaon suskeey RydseiERsIEeR  uey cligpdon,

t ERRingorObtc! A8 uSQRARRAA, Ghe PO BstitBed is ccﬁfterﬂplﬁt@diﬁﬁﬁd@&eﬁall
benefit/risk ratio appllcable to. any pedi

t PeEisHR substieentseaf prgepisicomppnds. gy apad %See%havwrsmble
LM RmeRS indRibid REALEARRMS clid) BMh&Rd @n@ﬁ‘ﬁtﬁé&fcheﬁ@érﬁ&d&chc and

attached theretd. In preferred enbodi ments, the
hﬁe@ethg;aromglcragﬁ ner-aipmatic Egbstltugltg)faqrga}mc compounds The

R?%[Tﬁ%ﬁ)m 5%3 den‘f{]eaﬁ L Gﬁg ordh &Y Bred ‘eh g’cln%j@r (ﬁ‘ﬁ%} Ql%lf&luﬁ?ropnate

used ere|n
" brgeait |cmgpomnds 'Har eatpm'ﬂstof thid invdntide she ltemr’@omg such as nitrogen

;ﬁ‘g‘l}'l’ 3‘%'}’% %511 &l b att(ia’tﬁt | 1! z%dyor ny Xe'}pﬁ g%f ’sugitflttﬂe & o?gggfgs

°ng 106y of aFcon
[ nmmmdmes&ﬂmh ihkleihewldcls sakiffgdlic wlenoesdif thedmteroatoms.

Rt B A R HRRE Sobeh A BRI S) & Eer okt

p aérboxyﬂ) eaalkseydaftoiyll HRirBl, of ieacslyld ﬂm)cﬂboﬁ}ﬂl &uZ S a thioester,

proteasone. Additionally rot
. ﬁrhlacrfaresor % tHiSTBAYSS 3R a@oaﬁsacr%éﬁanﬁaé 2? R ‘@fﬁﬁ ate,
hﬁ@sﬂ)hi‘ﬁﬁetdﬁ%ﬁﬁ’o bR 8midd0sh HidinS AHqAEme, M’b}taho raﬁﬁﬂ@ G akido, a
er protease enzynes. That is, the | nst ant cQompou unds

s prdﬂ;yéer a elkylthip cssuifate, & fréfopgeg aﬁﬂlf@r@%}é@fﬁﬂfemldenarﬁélfonyl a
&EI%@?C?}SI Seﬁl;bcr‘ﬁkﬁ Sor ah Ardril %pﬁét&%aroﬁlﬁﬂld)ﬁbféﬁh TPRIRbEN,

psin, trip sidase Il. The .
S eh@c&tcpcxdr byitlase elfﬂlechlel thfnazryrhet t wmpwtlrw stitesed ome hydrocarbon

PERS:S B3 MNE R8s FLGBsthfRd, iBlppropriate.

A “therapeutically effective amount” of a compound with respect to the subject
method of treatment, refers to an amount of the compound(s) in a preparation which,
when administered as part of a desired dosage regimen (to a mammal, preferably a
human) alleviates a symptom, ameliorates a condition, or slows the onset of disease

conditions according to clinically acceptable standards for the disorder or condition to
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concentrations bel ow about 50 M the enzyne inhibitors
show i nhibition of the catalytic activity of the 20S

w@e@saessone, while not show ng inhibition of tPEI/US2005/012740

catalytic activity of other proteases such as

cat hepsi ns, cal pains, papain, chynotrypsin, trypsin,

20 tripeptidyl pepsidase Il. In preferred enbodi nents,

t bretreansdyrghe qobmétictporss gy at & redabdsiable dpnedit/riskvatio applicable to

cat al vity of the 20S proteasone at
c%}Wcr&%‘{"? iFF%url?gntbel ow about 10 M while not showi ng

i nhi bi ,I;I on of tP {hg.salalyll tgk}{l?t ¥ k& J‘P)%(Ie, havmg a sulfur
pr ot ea Re'se Concen r I'n even
pmefeey z[t&dhedrtb@etonﬁrﬁrsferrbmanmiﬂnyﬂﬂs it it petioar’s issbmwented by -

oo hobie s ERN R Bl U Bl B e
2? Lef \§M léﬁ?ig ggrggll gantt 02‘ gatmtgg(lge%gtﬁ et\{ml glﬁcélﬂ&egré/\le{'ﬁngofeducmg,

Kbingiestingths aytﬁpt&ﬁﬁ clhisdllsipas dnd onddrlFing ppthblogpof a)q:vndltlon in
seri al nunber 697 le 2 and Stein et al.

BRGRHE| %lmp(r‘i‘@%fta i éea%‘g’!f@t%‘?@ H0%a| ective for

Chynot rypsin-Li ke Activity Particul ar enbodi nents of
tﬁ@—@ﬂm anal og and prodr ug 30 conpounds

descri bed herej are furthe e
effici Ehﬁ?%ﬁﬂlﬂ 1bLtaT A0S, &} rp(imgsb igc cEsFi(gHerem are wsefuf i part

bedaﬁgertg@ﬁg%i{ gﬁfgcﬁ%iz df\\%t zzog,gfrc/)tmema o&dmneﬁaglgaomke 012?4208

conpar e

t Brofqseomq Yphibiters, theeompoHpdsstgsies af&?f?}ma hLIJ et o the
EUS%&%R)%@” whith K&p&:@ td dﬂlér)br&éas@ Oymis. 01"1%@ SO irsfant
characteri zéd cl eavage pepti des in the i nmediate

v pehpiungs ghow Sﬁk@éﬂﬁqﬁﬁ@ﬁt ?%Pféte?‘%ed%}(é%o"hqrrﬁ’mteases such as

p fdad 1. Th
AL BT LR 5, B bl
s‘seicnﬂlartms siihs tnzyme ml@mﬂoegosopro@awwebwhﬁtaé@t 5 are
rg{)}lm atlo}l h$ abouF ?({/ r@g@%kﬁme‘%nhlbltors show inhibition of the

eucy |ny Ivati ve can e used.
Enztyh;mc kitivety nﬁthases&yxsteasomed whil¢ ngebowing mhiition of the catalytic

SRS BF o8 HSler G mE b Caedis pat g Rorfpd ippsin
Efgeptdyl @bp@dat;@m sliffefetedémigidiadnts trengueninbbitods show

pr ot easone inhibjtiogn are

Caya oL s g B O OP Bl SRR Relog vt
p 1O LKL, Rhile 564 shoW gﬁmﬂhﬁ&i Sfthe caMAROREVitypsTthilap pRiasdsait these

have bBeen reporte upon treat ment of cells

vaqam@n%atwpfr EHITRRIC PFATEId cgrbedimsnts; L5 s lﬂlﬁplmfi show
Erﬁnlﬁjﬂ&{)oit{ﬁ@ghtﬁﬁg:gﬁﬁhﬁﬁoﬁﬁe BOSRRSEALIS at &J%élﬂllelﬂ&{s below about

erapeutic strategy fact that epoxonicin
i i mM, avhile notighewirfgiinfibitian af the évft@l@ﬁc 3csivity o qth@;rmteases at these

CRNRANDHR LY aﬁﬁz%% Gl Ss s QLRSS AU BMapdibdiiod B8Hal number
09/569748, Example 2 and Stein et al., Biochem. (1996), 35, 3899-3908.

Selectivity for Chymotrypsin-Like Activity

Particular embodiments of the enzyme inhibiting analog and prodrug
compounds described herein are further useful because they can efficiently and

selectively inhibit the chymotrypsin-like activity of the 20S proteasome, as compared
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15 chenot herapeutic target. Accordingly, these
conpounds are useful for treating cancer. Proteasone

WO nivshoaseon has al so been associ ated wi th i nhi PCT/US2000612740

NF- KB activation and stabilization of p53 |evels.
Thus, conpounds of the invention may al so be used to
i nhibit NF-KB activation, and stabilize p53 levels in
c e the eyipdintilke, afsl PGRH et HiRsi ’s“hachwwtrypa'gﬂlikaa@ivitpbf 208
infl ammatj on attr

ot
ARORAETRY el PERaRea forealeif B S vt e
C aiRepHIBE resfldaeb em Yiglak, Qi moh?pshmﬁkdﬂctlﬁrmy oﬁm hydrolases

treat nent of itions ass
| A BRI BY PP AL BT e pagpfaoFreh substrates

PSRIKn8%h $n thBGANEHI dxhfple! ea["]éﬁbyﬂileﬁ@lvaﬁﬂﬁty@sﬁ{el derittve osi s
The di scl osed conpounds, can beyuged to.treat

c85rdi Epayae Kaeficaseys are disclopsd 1B {-S- @Raligation %ealﬁwntber

f@%@ﬁ@ Blanigle) REOHERSPIIE Bk T5098YSG! $390a9b8 NG, Of
medi ated 25 i'ndirectly via proteins which are

p‘i@%&ﬁ_‘iﬁﬁﬁé’l&hﬁm@ ot easonme such as NF-KB. The
proteasome particCipates in the rapid elimnation and
post -t T%bﬁ%icﬁ’l%hseﬂﬁ&%@s&ﬁ ipRfealbme ﬁﬂlﬁﬁtﬁiﬂ’h‘-}e fuﬁntﬁous At the
enzi/ I nvol ved 1 n cellul ar reagﬂlatlon . 0., cell

cpeliudar 1@@1; ¢he aceymdlatianef pelubigyitingled nipiginsce a%qw@}%}cal

' @ﬁa% e Lul,&%p%gtoglg We&ﬁep%d oA ukﬁﬁehmafs wiliBRReRs €
n present at Speci fic exanpl es

dpsﬁm@e@mbéahtow iPrd¢agetae mslbgwn&aﬁyls@b@nﬁuz&eépéwawsmble

S T A T

P&itdiSROAGIGHG BéMpoirls viliskatee Hspaoteasnme of art dngitinmrent i on

is, the use of th 0 dISC|O e
t F]éed’i“%e%‘ﬂ?p%g Wégt?f o%‘écggéﬁ@%t Ve Gl agseas]Cg a%g'ﬁ tbiHealifloancer.
C PR&édsbra e ihibitlal had hrsgbeehlaksocﬂteﬂ whihrinlibitiot of NE«Baictyation and

i sch d he nervo t.em .neura

E e e P T e SR AR
amechitit KERt dcﬁvaﬁﬁﬁ&ﬁlﬁ staBilizegs3evelOinsel cﬁlﬁﬁré e$ﬁilce NF-kB is a key
mul tiple scl erosjis .and ot her i

negulisof indlamngatign, it isgp pfragtiye t%mgu?t?%f @yﬁaf?%%ataﬁé(&hﬁr%@uﬂc

M Eﬁ{téﬁéﬁtﬁm ghid, @orﬂﬁguﬁfls SRRV entiBH hRp &k b&’eful&ﬁi&@ treatment of

i nfl ammat ory r%yl i nating pol yneur opat hy, she
Syn@ﬂi@qré)ﬁSSOHlaWﬂAﬂ h@@wmﬁlqnanﬁmpm@% ing ﬁ@rwmted to COPD,

p@&ﬁgfscbr&ﬁmgpfm HF)érom 3 QNficodi sease, Huntington's

isease acterial, parasitic,
fungal Th?@lgclgéeﬁgbmﬂaﬂl lo I egsedecg %%ﬁdhhb& méﬁ@a‘ié‘d’dl@ﬁtly by
10 denen arc enentia, Lew b
d elmsprbuealytlcf funptical oflthelypotdasoma such as mﬁclagvastmgekr rgedlated
.subcart i C
or SR LG BRI AL S TR, P Eiain SR AR, e
atpiagisyms pardeipaesin(tieurapid ahmmatlmauryl mpaaishlional processing of

n%%oa%ggsl zecg te(rjlzymes) involved in cellular regulation (e.g., cell cycle, gene

transcription, and metabolic pathways), intercellular communication, and the immune
response (e.g., antigen presentation). Specific examples discussed below include 3-
amyloid protein and regulatory proteins such as cyclins and transcription factor NF-

kB.
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W@300sgpdset i s or chronic nmeningitis).

denmentias (such as chronic hypothyroidismor B 12
deficiency), and denentias caused by infections (such

di sease is characterized by extracellul ar deposits of
(3-amyloid protein (3-AP) in senile plaques and
cerebral vessels. (3-AP is a peptide fragnent of 39
to 42 Auwties cabbdimentaf ithednlvehtiomis dire wenpf the doppainds disclosed

pr ecur.s APP). At least thre i.sof or ns.. 0f APR
ik s oy st Bk 8 Ry Rng T BHE o
SadtiligliRed to) trokeRiMhegin&maige fo thé servesisgsten,; neood rakma (e.g.,

processing. affects a portion of.the (3-AP 20 sequence,
t PRECUSEYe gy gpwﬂéobd‘eﬂwnaﬂldo algpatiE Jatgpde tp g HEouS
bg)sieay afultipia claldfie kidbtherimaiuat-epiaRd @ssopghiby (ctd1eGuillain-
prot easonme contributes to the abundance of R-AP_in t][we
APaERIYREIoms g HS v tSAfrﬁPteﬁ%ereag‘QWﬁ GEURBATE 2fte nflpmatory
C liRsing PelhedrShis, bAEriaRL Syt HEV/A2Ds B&Rentid complex,
k%ﬁhﬂ?ﬁé@%%‘%& Ig,hl%yuni t,lhag, }gﬁyl\l-?er m naI'Ssgequeng(g.nl(%]?X
Xaxginpmy Akghets seuvenathy, Barkinggnjs dryppsesBuntingigneylisease, multiple
i i - i 4 n:+25 i Bscul
ARG By AR S o B BRS B
30emegitia,o)lti-ithrst deprentiprlevedoilnderaansig ftontal debpdlsmgptia seh as
- 10 ; . ce
PTR80S e
t padsydsipdal edtiedl aboptysytdromed @ades priterysphasia)einttabalic-toxic

domain o 3- AP. e _enbodi menty -t y [ .
n&lﬂ%a%{sm@}agg%o&ghlxp%tﬁgﬁm L or B dllzsdélglélgflc%’%ad |d§%%1§|s (r:]aélsed
apyinfécHibey (butd ab eyphilwhckohicaenipftsrt i ve anount of a
conmpound (e.g., pharmaceutical conposition) disclosed
her ei nalZBiGbr'd diSatd1e BharidigizediBsextacklnian depdsits ofFhEdE
-34 WD 2005/ 105827 PCT/ US2005/ 012740 rate of, (g- AP
ppiotds@-AB) inseniledilagyes avd ceigbial wssels3 BapP by apgptide fragment of
T 96 (b aglﬂ?%gé?&%ﬁ?&i frgﬂ;f iag %glﬂg%dqfﬁlo&ﬁ'p%u%f‘ X)) ARlea@Melee

reduci n e clinica zhei mer' s di Sease,
Otshformeof bRl are inewin (69618 1i andeiip aminoragidal: eAlfasnagiye Alieing of

an scl e- t.i di sease . e ages
R BSE G ot RGPl SR RIRF R A0
f idynelek ABéiSby Proventhg the demiitioadf PIAT. sisiveleved timedhioymal
the rate of proteolysis nearly doubles. Inhibiting

t hrotein proecssiogby theudteasome eantihijesite theahwrdapse ¢fdntR ithige

b . . ot-&4 : i

5, B Bl G5 S g0
usifuudts £ kDar38 &Dah Tl ddiRa subnitshas hn Nstewzind spquenterad A-gln-

infecti i f . | '
AR B Ta-5e RhEhsy TeRGelfo s B REuARLERANY)
1haaopAA (R8j8eh, 8 éthl.AEA 854 BiocHia Fot.c8 9924156 ma).i The APP-

failure. See, e.g., Coldbgrg, ;J. S.. Patent o
processing enzyme clea%es at the Glng--]%ysl"l'{)ond; 1n@che presence of calcium ion,

the enzyme also cleaves at the Met-!--Asp’ bond, and the Asp'--Ala® bonds to release

the extracellular domain of B-AP.

One embodiment, therefore, is a method of treating Alzheimer's disease,
including administering to a subject an effective amount of a compound (e.g.,

pharmaceutical composition) disclosed herein. Such treatment includes reducing the
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No. 5, 340, 736. Enbodi nents of the invention therefore
enconpass nethods for: reducing the rate of nuscle

w@e@bsais2tegradation in a cell; reduci ng the rBtBUSH005/012740

intracel lular protein degradation; reducing the rate

of degradation of p53 proteinin a cell; and

inhibiting the growth of p53-rel ated cancers. Each of

t raser m&thﬂ:Sssiitrgcfedﬁk&ﬁg thé rateof RaPiphgua famhtior|, reduviny the rate
or in.vitr a.muscle in a subjec with an

o PF ¥, Spaeratioho SR oGOInE B FHeRh epet IZheb‘%ﬂ%FrSr%f@%‘iit i cal
conp03|t|on) di scl osed hereln Anot her  pratein

pr oc es QT gibadiaents ofitheiausption selaptoqacheyiardmatsclgasting

RalseREQ U RiePrdtéibhy degHH%s Rah fahy b fn@fyu{sxn ﬁlfatuhhg P&féﬁlb@}té@dﬁ@'
actlvator protel ns can I nto roups.

TE®ving ﬁbrolgla%% pn rc@léﬁﬂep@%edmf @%Séblll 911 Serunh rﬂéf‘cfé@ﬁ @teoé}ﬁ%f
' ﬂ rﬂf(h%ﬁblgé Qnﬂ1B§n§ bhe %eas&lg@ rdikas g?(ﬁrgoli;’sﬁg ﬂ{e’r\!ﬁy If&iucﬂag Both

he secon roup does not Ire r ot ol ytIC
p rrmc@_ls slrotnyi 10md|t1itﬂ:mui@&e901psd§ad( crlaekldneYRerl 11V(ec IRbibjtors #f ghe

Rgr?v@%ﬁon%?é &eﬁﬁ) i S%ﬁB%SB%%P%%g% P cﬁx%n{cqmﬁgodxpﬁggases,

hédver, «mhscte dxsusef(atmphp)mg dimrydtian rwmearmdryu Bisting, temhﬁaﬂmn
t WO
©boshiieied §tnRaERs, idfted U0y RORACHAR 8, SEIRIBR NS pptont

2Blot §,3405736C Bneodintents df ie iayindph thereidre eﬁdompms aheghsls for:

Ubi qui tinated.pl05 is al so processe i fied
orsleiak B3 o R Ger o RE bl rbelpy tne € e

7 &h%@éihﬂa% %}otelﬁ\ﬂé draRti; rédBeing o TatedS 8¢ g@icﬁﬁsm@EpSB Ip@otem ina

enhancer compl ex with other transcrlﬁtlo 339 actj vat.ors

afRell; aad ghibitingyhy sre‘vsh ofipAdrtelptAg canesecbe 5t welbpdsinglpdes

cma&ﬂng glar (1;9 %J@ or MH1thB eloe AWhiREIS $n HEDRSL 8'vﬂbhch|n\é@1€ctiv!é
t he i mmune and flarmatory response, and mtotic

evagey of memuaﬂﬁﬂ 2, phwnwsumcgl ‘F‘)@%mFlFl@@ 44%9}08?411@6111
expression of the immunogl obulin Ilngt chain K gene
the | LApothameqseis pragessphbinthg drmisasempris YEakR, 4 merap %Pf the Rel

%Mé ﬁmlg‘s ’lﬁ@ﬁ%&%ﬁ@% g?ﬁ%cﬁﬁ%ﬁ%@@%t%&ﬁ@cm be divided into

st oconpat ene, and a nunber of
c ywogiongs. Jén disst greup mqugfes prgteoly@s(awmsemgdand clydes 30 (NF-

gr R

BT B S fs2 e 5 T ) G SR ooy hh gt

e ptuvablytemraessing el inclvdes pb d (RalAcRel deRefptand RslB)f Both homo-

?fﬁlflcgﬁ:t I E“%gltepsecﬁh ? 1§9r18? ﬁ&rﬁ T :I)ﬁmegngertshl\l]’F %B Mlgialmple isa

ppe&pwﬁdtgtodiﬁﬁt Wﬂh@th@sphb@lansn aibubliquitiiationlof InBland ptEp, the

adm ni sterin ect  an eff | ve. ano h
B dre e enrbRed e el e e rrg o plo Srti

r &Bhs}l’ooﬁﬁﬁi ﬁ@ﬁlQﬁ&c;@pl&%ﬁﬁb &€hd ﬁﬁiemlﬁlﬁnaﬁaﬂp 1IOHﬁﬂkﬂﬁ) processed

responses (Thano nd Mn C‘@ 99%%

sby Blzgﬁegigazgteasomes (Palombella et al., Cell (1994) 78 773-785). Actlve

forms a stereospecific enhancer complex with other transcriptional activators and, e.g.,

HMG I(Y), inducing selective expression of a particular gene.

NF-kB regulates genes involved in the immune and inflammatory response,
and mitotic events. For example, NF-kB is required for the expression of the

immunoglobulin light chain k gene, the IL-2 receptor ci-chain gene, the class I major

9701643 -35-



10

15

20

25

30

 a8uBRIUAL &S A wag@ﬁwﬁleogwaw

NF- KB al so participates in the expression of the cell
adhesi on genes that 10 encode E-selectin, P-selectin,

wo eadiossed VCAM 1 (Collins, T., Lab. Invest. ¥AP83)005/012740

68: 499-508). One enbodi nent of the invention is a
method for inhibiting cell adhesion (e.g., cell
adhesi on nedi ated by E-selectin, P-selectin, |ICAM or
V@ﬁMcdl)ipahbﬂlrtE bmdplwgg@omdatrmm@emf@mokmmgmas (emodmg, for

adm ni.s toa bj effet ive

RSB AE Lo B stbr:afhuEnaE ey Snd TR E ket o
her &idn. (19-951) 77 %B78d) S Soa &ﬂsocﬁmeﬁts of méllﬂvynttdﬁ 1ﬁdlﬁtle methods of
HI V- enhancer / pronot er. \Wen conpared

madeesiog ﬂt@H%VGLPﬁPXP@@%%@%L;Z MY &ilh Q\@NFSE IFM—B owy ethe
A £58viBYst) WRen@FL M Protdfsl S2h hﬁtﬂoﬁ%&ﬁﬂﬁ%&[ﬁnﬂﬁ%t@# g to 2 toa subJ ect

controls protein kinase bl nd |ng el 1 eved
t Peeffystive amermk phaetmponnhdiseosed dersive é}@mﬂe]qemnpbdméﬂﬁo are
L r I;

al%adullht[;3 (Jih%tg%rolgtg %&iﬂgﬁ%ﬂ%g{oﬁﬂ% ' R}uhg & egr a afﬁ}og nD alr\llcl% KB
i Mamaltle,é[‘s,e@ell(ﬂﬁflﬁ)ﬁﬂéﬂz-ﬁﬂ)ucl eus, thus enhancing the
transcription of HV (Cohen, J., Science, (1995)
267: 961?1)? -k B alsecpagivlimotss meihe sxmtssm@f thovcel adhssion genea that

f |

ngl%c%gg sglrec d{' IB sgfe§thnn g:&(/lf C?ég/g-ll K&MH}# iy %2}) I%éefs'} ﬁ9§3)
v 68 1-199 g@aﬁ)e Omx pmbsdiment, of thedaventied isadnatlmdl funlmhrymng cell

ni s er|n t he ct a ffective nt
SR LEE oD et Brslon TreBl S s ifhes Eitianf, ROt k),
Tﬁlgﬂﬂﬁig)tfbﬁﬁﬁtl@ldal %)) (\jx(lﬂhl?&)badhﬁﬁibteﬁl@gl ﬁ)atsﬁkjﬁﬁ)ia‘n &hetiveesnount of a
a is con ered to be central to the processes
Sétﬁﬂ%eélrl}?wré it is

general ly a the fj in the
act i va]t\]Fd‘l]?ag tg%qelsge"bt?)’a Ipte t?‘%hﬁﬁé’nﬁﬂ g‘ﬁﬁ%‘no@f Wy qogrpared
SRR NefofTRADB AN m&gﬁl%@ pra_tlaﬁl Nef o2 PEj 1@dﬁf¢kz4w ttvs aﬁﬁno
t he 20S prot easone onpl ex have_been identifie

L pedines Tegiop wétcélca%ﬁol%mr@tjéslﬂws bindipg. Emébwse%@at the
E@%@ﬂm%eg bis tHe@ME 61210 BB D &ig3Brind M B deAllation thr?ugh

era eUtIC arget 1n the treatment or preventlon 0]

sty gnbgqu(t@;grgtgmome Rathgry.affter dpgragativanNF-xBg odgasadzinto the

S B AR 1PB-10 PSS

c dwpeuhddinshtstolithe iimveriinn asna nethod donjglgbiting pr tefhecing HIV
nl%eci%ot b gnsfu%feq tfrnl\cr a met?lo&) fo?\é?c%as%%%eolgvetl 8 %tral %,al%téxﬁression,

a si's®dgenerate
pe@hlmhelsodflmlucbngamnhmenngltotthe Subj elcymﬁffecmeesnduot ofrachoopound
1 %%% -medi ated i mmune responses. The i mune
59’§?8?ﬁ ek r eens for aut ol ogous cell's that are

virally infected .0

{r st OFFTRPRTOn 6 ot HERE U Eod LR G s such as TNFe

| [&fﬁobélﬁdr&gtodﬁtcblgﬁntoﬁhéiﬁtﬁéﬁsﬁdsIa%ciaf&:d&zlth septic shock. Furthermore,
it is generally accepted that the first step in the activation of cells by LPS is the binding

of LPS to specific membrane receptors. The o~ and S-subunits of the 20S proteasome
complex have been identified as LPS-binding proteins, suggesting that the LPS-
induced signal transduction may be an important therapeutic target in the treatment or

prevention of sepsis (Qureshi, N. et al., J. Immun. (2003) 171: 1515-1525). Therefore,
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cell, including exposing the cell to a conpound
descri bed herein. A conpound of the invention may be

waois@d/10s82t reat i nmune-rel ated condi tj ons such BGT/US2005/012740 _

all ergy, asthma, organ/tissue rejection
(graft-versus-host disease), and auto-imune di seases,

10 including, but not limted to, |upus, rheunatoid

iR E%ljﬂaﬁh EinBodibRAls! ourtd¥ bE fh@l'ﬁveﬁﬁbﬁ E&Sf'b%'usefﬂ)q the inhibition of

I nfl ammat ory bowe | seases (suc as ulcerative

TOdFd toi ppecamtl aigl/ ahime e sefitieshsek) .  Thus, a further

enbodi nent is a nethod for suppressing the inmmune

syst dntradellalar protvgatydis fedefhtes shtalli peptideddot prB&RAtEsto T-
rejection, allerqgies, and asthma), including i
IygRneayiss &9 insoe HTH G slass bediptedimarume desppesesndii dmping system

. Cai _
TRl I R o Bttt PR e HeddBhone opcoggpic
tensfogpatian. Qregpdtrnblelmpntcsl u aesthdalyfot trhiljting eser®reaentation in a
other Ntn with lticatal ytic activity. For exanple
B P BEsRPaRRE Presllon « SUP g estind etsTh cAGETDpR] of the
ihvekiBh bR bedised fof 1€ hmusEtel REd BEHIIEIGRIhCIP ss%leii%%émﬂﬂa,
be produced by the proteasone and presented in
onigAndssiersjestion KeraBwiefus-dostoliseass)] andtautrrinnouhel diseases,

. uced,and.presented ejther .20 wi.t.hout .any e me .
iRRRHE T BORIEP B bt Theit o artbbibi Sebri 68X miREHF Bolgresis
288 infeiyimbEY S dl didelss dich s tikedtivé BElithy MULISRITE disease).
Certain proteasone inhibitors block both degradation

Thws, afvghesanbpgigent iy pimpthad; fensuppressing ks inpmyne systeanef 2

s 40, ORI LS 1akog gkt Tpaige
adelitistedRS ) the Subj2d-an &bectisrechnZiunT o fig oerkp&imd dekcribed herein.
EMBO J. (1994) 13:5433-5441). One enbodi nent of the

| NnVensriotier finshed eioBREbnt @2 mBfRbE fdr AMGrihKBre @pertoire of antigenic
degradation, including contacting the cell wth a

PepRrs pFRIlUGes bY fisarotsasasiaror othar dytn idth mplisaiahsistactivtia For

e%'gfgdiffﬂ% Péfﬁlﬁ%{lo%r BPﬁ)S ﬁrg{ | %ln‘?t{ 1sCs8f%Eﬁ%peg 9n&ﬁbl\1|léa} £ (%ffe{r]ent

A-cell; ‘muscr e, organ, < orP'SuByect  SPeT Ut ng

setooftaatigéigpépiiles 04l be prodacddehy the gedicasome b jpebntad IdVEAIC
npound descr.i bed_herein. 30 her_ euk

CQ 0] aryotic )
mpolerdesrandte swriacse obeadlstimm wowd b peodyeed &l Brescated either
j i : t bt on: or
URRESS) G0y HNUAD, AL 6 Byl RIELAR G REH
ch@Mmolps2Bliké AGBRR Of BRTHroEa0M. 012740 protein (host
cell factor), virus-inducible IFN regulatory factor 2
pr ot eentairApidichiene HBIBH0a tlodlobui dsiradaton wdWrédeddiyg of
el ement - hi nding protein 1. O her  enbodinents of the

oIS NErS feviteard foivoariretepionee mibiton: alspploptbit-o
RUSREA It 166 ﬁ%&% (PhidLf N SRR 96k 38517861 hd
VFtro or 1n vivo) to a

Traenckner, et al., EMBO J. (1994) 13:5433-5441). One embodiment of the invention

is a method for inhibiting IxB- a degradation, including contacting the cell with a

compound described herein. A further embodiment is a method for reducing the
cellular content of NF-«B in a cell, muscle, organ, or subject, including contacting the

cell, muscle, organ, or subject with a compound described herein.

Other eukaryotic transcription factors that require proteolytic processing

include the general transcription factor TFIIA, herpes simplex virus VP16 accessory
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5 conpound di scl osed herein. Cyclins are proteins
involved in cell cycle control. The proteasone

wQasosileispat es in the degradation of cyclins. BEx@mphmes/012740

of cyclins include mtotic cyclins, @ cyclins, and
cyclin B. Degradation of cyclins enables a cell to
exit one cell cycl e stage (e.g., mtosis) and enter
apmtdie (hoftecely factal), viras- mdyclblb IFN sghletorefagtr Alpkoteinyanf ithes

i R BRI %

is |oc RAﬁL
(destr @ﬁ’ﬁ TP d1m3nts }éer 1e “3‘03\%6 eerlﬁ - if cﬁaéﬁ e(é5t§/n§l & (ﬁlmfs
Cc aepeaddneehkiatyotic éejrcrycleu,l mc&mncﬁﬁg &pbsinga calb(iuitrbionid ihgd sea

%E:?rggq%tgd 3{5@%%&1}]@1&%‘8 eC:,:yc ins are &ﬂ?slr?s 1I \%@a Ly ed dur ‘ércﬂg The

| photdakdnhedphridipatdien ﬂfe%?x@&a@ﬁﬁ of EyRlikd. t]ﬁ(aﬁ‘tplﬁs Ioﬂ cycllns 1nc1ude
degradation, and. therefore inhibits c

pPBIPHE Sk, G cyslis. e apined. Preradadion At ?ygiia% ggblpsa cell to exit
CBRC&RIT &15'5‘(@%4 @! _;' nﬁtosﬁ and dRleP fnotha(d.g., £i6BIn). S¢ is-bekibiAd all
(1990) 70 075 enbodi ment of the invention

. §y<>Ammrp pesgCipted Wlithé’é‘ﬂ ﬁ‘ﬂ’ngﬁz progin kigpsgror velater kiaasse The a

g&IS (B ofing sERANGE ocalRR@td ARhS aci@ 4 RANEHRIEEN-50
cI udi ng adm ni'stering to the subject an effective

a (d@sm;ctlgm bex) c Shyre irrryidghescthysmelinie paivattedrina oy wrngrahie toa
ah? it ﬁgﬁg 3p ﬁlﬁtsa %chﬁ?é&% 1 9§e 15 éﬁﬁrgﬂeﬁ] g?nﬁ%cllxﬂt&lsr el at ed

tering to
2CCxaclmn|dweeaﬁt Gelt, (11919&)0@413-2:131 Ilqllﬂaﬁctirewftthwo‘mmminhibit@yclin

CHRREARS, J5E R R0 b 0Pl BRGH e ue

I egigk8 (Kanatofi el ¢ B ONatl. Asadirsdi. IIISW(O Qﬁ)) @7:707 2@07150.900¢

i nhj bj.tin ancer .growt h

 Fbefie et SR <pidh g T roafihe SDB{ e Hsge ina
Vi) (et dg) 0Andee, PREHHL, oﬂbﬁﬁioaS)gmclmafnglaamlmmf]@&o aRdubject an
HPV- 18- deri ved E6 pr ot ej ns stl mul at e . ATP- anq 25

uBiTertive pHOwE a%w@moue% Aiselged e Iar e HGRARAN OO I PSS 2

| thefoH 95 tfesﬁﬁgce%r?&veﬁﬁed ¥BAhBSton it ARub8ISESL YR ARERALEMRE to
p53 has been shown to accumul ate at t he’ nonper m ssi ve

t @ yhieche d}eéapﬁlﬁlcallsc@ﬁchﬁw greoupt oip eompoued degeriticd hexsitabi | e

El. Elevated levels of p53 nay |ead to apoptosis.
Exanpl Additignaperbastimeniniye siciiofs foy atfpcting ghegyoteasgme-dependent

%gg%ﬁ&{ oF 0?1}5 §tins hﬁkpllnle‘lﬂgdscof MastingGr El@i"fblm?gr%n@er#ﬁ%th @6n

I ment a method for treating p53-relate
apstiod mc@dlngmpmgﬁgceadm iios €8+ nrigsublscia osihyletto g pompound

o by HE AT BB R TR a N OB IBE T ape

anb’qman'depmwﬁ nejt gativh endiiegidaimbf @éhpmmitsrem%ocu@ dysates.
{1 eat ; :
e G SRTER P o3 ha B3 55 el ARFL ks p SR e

temperature in a cell line with a mutated thermolabile E1. Elevated levels of p53 may

lead to apoptosis. Examples of proto-oncoproteins degraded by the ubiquitin system
include c-Mos, c-Fos, and c-Jun. One embodiment is a method for treating p53-related
apoptosis, including administering to a subject an effective amount of a compound

disclosed herein.
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prot easone of these parasites is considered to be
involved primarily in cell differentiation and

WO epbileme] on activities (Paugam et al., TrendsPCT/US2005/012740

Parasitol. 2003, 19(2): 5 55-59). Furthernore,

ent anoeba speci es have been shown to | ose encystation
capacity when exposed to proteasone inhibitors

( Gonz ainempthet entodimeft, ¢lie difdbsbed Baspoud@nre uRByl forSheieaioent
139-140).. Ilp certain such enbodi nent t he di.scl.osed
R R R T

i Bfo@&t;&g@?f théde Efaaaﬁs és_c‘oaﬁﬁ@sied)m ba iwlronteo primAriRdn adl t e

sel ected from Pl aspodi um,sps. (includin L i
f GifkrqpEiinn anpIepHFafioR actticed Paptspmeet alagﬂder%_?’ EirGSlB\_]ra%OQ?’ 192):
Wg5.3b). GRMHEIBR, Bfith@Rbeba SHIRATNARORERN SBSwn 11636 lehiglisPABoncapacity
cruzi’, which causes Chagas' disease, and T. bruce
whihemexpeersida Pfeaperminkibieisi(Gepzalesah dls Hreh Meds R AYY > 28

S @:ﬁec 10d:N185 440\NGn LertaBER BRDR iBent!; th RPN Eompounds are useful
infantum L. ‘mexicana, etc.), Pneunocystis carinii, (a

p fattzrzatmdat ofwarasiicdnlastéons irelpmens savserd Dy DIOloARRIRIAFAEHS

I : I i

R ATBCha RESPERy ek oy SOHRRPARTR, 9200 nalages oa .
Gowaleliveittenahei renlaria), Trepanasamaspbditichdingsl. cruiie vllichsrssed

?gﬂg@a{s’l?%%egsa{, %nd Jfl%o%flci%i whidh i€ A@%%&Hgéﬁj%%&kg%@)gigsﬁﬁania

animal's and TTvesto
pEg (AcdadingBrasizowensie| Lo domeyafis bnmfnasybdmexicdnes etahi |

t ospori di.um sps. chi nococcus granul o ,
EPHBIT e Le PR 8RR At Sne T seg g
ChamSRosuppriRed sutisme) Tesoplis b bndiis Epfagibetatstelytica, Entamoeba
inhibitors in _the treatnment of%%ar asiti C'Zl?,) dj seases,
ainyadens o e die dariyag A1 qertPrRoemRRHRETS, theiGeloppuioiPatds are
h@t@hito? e trbfmBRilor pAhtic inkd2ti6ih @hithaRHBO i¢¥etk SaustdiBy a
di scl osed conpounds inhibit _proteasone activity
i Prasorers papsjte seleciedsemm Slasmodigmdsrma.dyaptafngridivm sps.,

i @th%&k%_%ﬁﬁlo@@s?ﬁin%}fa%heﬂ& JaRdEEsEis nShsHad M Nduospora
enzynme activity wthout recovery in red bl ood cel Fs .
anthssehiQtherigbmpeindetidedil as proteasamedinkibisere in therberdmentef parasitic
t I o | s | s ' .. .
R M S R R R G o el
recurr . : o
oo M GRS PO papl SSmph e B s vty
plimasiecséblpincl poragitel $uchtimeveisiie inhibitionhegbged shevn to induce

ch rophyl axi s .agai nst _future.in i

S A SRR Bl bl B bt RS e
pI®t@afosteh embidiniémg, ehellomehHiBlifraf blond cells neiyeravidggmolonged
cultures. .Furthernore, when such inhibitors 30 have_ .

o eI i Steer i e s BT T P dupTe T Sitain
PleRtb8&ERAR, théldhPhilelife dfbldod@sitnBofevideprslagahtotectiva with

formation rates over ZO%(Gar,rfett, I. R et al., J.
Cregagd tochgraerophylasisgging fqtureinipqliopygo)  t heref ore

S g 8% gztgl hgg gltsohl?eten tdlgrgo#s?rlatgg Ithtalt &hﬁ)gtgrts ed?a% ggﬁ 6 The Bbg %rro¥easome
stimulate bone formation in bone organ cultures. Furthermore, when such inhibitors
have been administered systemically to mice, certain proteasome inhibitors increased
bone volume and bone formation rates over 70% (Garrett, I. R. et al., J. Clin. Invest.

(2003) 111: 1771-1782), therefore suggesting that the ubiquitin-proteasome machinery
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WO 2005/ 105827 PCT/ US2005/ 012740 regul ates osteobl ast
differentiati on and bone formati on. Therefore, the

waele@shassed conpounds nmay be useful in the treBCTENL005/012740

and/ or prevention of diseases associated wi th bone

| oss, such as osteroporosis. Bone tissue is an

excel I ent source for factors which have the capacit
fréyfuldbessdstenbibs diffegeriiotien andbbe folthation. dherefase, $heotisclns
bone tissue. contai.n.not o Noci td
AREPS 55 D€ BOi DS R P b o B ph et

Ittt 104s, Glichnsterdpuaiosial SO bi ol ogi caI ly active bone
growth factors which can stinmulate bone cells to

pr ol i iRnatisue isAnRrReltiteswct fot faetord which haveghecapacity for

ﬁpggg%le% hgtt%scgﬁl bed f argnacl(t%ﬂl;%é))vgle %%)1?6 t2$u~'?tc; (%)élsaén nott) ggﬁ structural
f}ﬁ‘&%i‘ﬁﬁ whitave @iﬂoﬁﬁbl& f&rindithiaing 1k dtyiprsal aftegrie} d)fshonagbut also
as on bone cells, includi

Tqi@iﬁgc@ﬁétwe fong gy f@@r%‘fihlglégag‘rsi“ﬁ‘élga}(ée‘?ﬁna & gh:seto PHOK Hrate.
C{Ql??ﬂ ESEITQ&? ?a%%dré:ar@B edcBhtRSdebdBMES FamiBf F protems called bone
erentia ressed in hair folllcg (#féf &
demeh@g@n@mpmtﬂaﬁ (BPS) Al pf thessgrayth facjors pisyees ot 87 Ofagls
3k c§1s8§§§¥(§’16% 09%51% éeﬁ?%nélﬁlﬁngeﬁﬁﬁ’? N, B et Genet

I essi oh ‘ot her substances in bone

o(epsvzs) 8: MR- R s@ibes %@ngwhﬁfrboﬁam?ﬂélog@eﬁ? ewoé%nSa(BWS& gro
O 1 ﬁe?téqglg[ekglgss?@é{lq{éﬁtfblgpleg fcfe%loﬁrﬁ@lt Q?afrh@@ Bf el J

Thus,
cmamnebszzeaf(lg%w i 515#66& cﬂasmhmyhealffs@is bﬁTéE,@ prexprespiomaf r

owm | at i
clglk%’ ?@50%3{1‘ 8ub§]ta§ A8 1 dnbare, cel‘i)sn B&\dg riﬁe%éx%éf%&gl‘ﬁ é%i’agg l(fd?ﬁ?é’s also
i &cuﬁld@ﬂﬁlg)ﬁxhﬂuﬁanbh tusd after ’fha lpenltsdeoﬁ qall (ptqllrﬁ@r@tg}n (Hardy, et al. (1992,

| abor at ori es) reenln for [0t el .q. th
eTPAeds, poni sttt ey« Bt Seld il il eow
hygrgdigses, including the proteasone. The di scl osed
conpounds are al so useful as research reagents for

speci frigalyl the RisoREdALompEunds bB alsoSlsléfuTHstdlagnosaw(agaltﬂe@dn
inhibiting the proteol ytic "o“‘wltles as
i diagrmogfic @w@se tmfém%ltlﬁmr%tw o SHEe FP’iO e B!

&Ekd/ﬁt kd, Waﬁscﬂ{)ﬁon ﬁ&tt}ﬁﬁ It)réé’ééww tyNihydibRsq[ Ptiedagar can

érm ned cellular proteins

t Womam|mld€scbﬁ®wg@pwgis geralsogiseial zbsrrgsteplah ?eagilzjn% REt
t 1 i 1
ugpglal\fa %ﬂygbe{ldlg% Wg{%hﬁinﬁt%%c c‘ﬂaﬁx%@%ﬁﬂb hes @k roflyibe

er a l'ular, devel opnental,
oacti&hyss h@ibﬁ@ﬂe@ a/hthplr @oessmpte thatapmmtw of (andgn¢caficeiahibijors RH

teo #1 ﬁﬁgrﬁ\’/t{iﬁté%ﬂ&%"gl obeécn g&ar Nt n hydrol ase.

ng an organi sm an

| nt act cel | aration,,.or..a 1 LBt

t he orlﬁlﬁﬁlcﬂﬁﬁ rclgf’tfam%ﬁreﬁ}l@ﬁalto ]?r%%o ytlgﬁoce ‘ Méi%’?%@t t oOI1

aoEPAWRd Bilbyied Daitok diselossd exhosinrty usttkto deispoionwhether a
cellular, developmental, or physiological process or output is regulated by the

proteolytic activity of a particular Nin hydrolase. One such method includes obtaining

D.—

f)

an organism, an intact cell preparation, or a cell extract; exposing the organism, cell
preparation, or cell extract to a compound disclosed herein; exposing the compound-

exposed organism, cell preparation, or cell extract to a signal, and monitoring the
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exposed organi sm cell preparation, or cell extract to
a signal, and nonitoring the 9701643 -40 WO

WQR®S5NAB2B27 _ PCT/ US2005/ 012740 process or OREPUS2005/012740

The high selectivity of the conpounds di scl osed herein
permts rapid and accurate elimnation or inplication
of the Ntn (for exanple, the 20S proteasone) in a

Oh6BEks SﬁédtpAdécﬂfl‘he High edl@crmfm bothe c@npqﬁhglﬁlsﬂlmgd tabin permits
process m ni stratiqn S

G 08 g AR SSamBinT Sy S Bt AT GBS P95 s

dgReAdintg itk Becliufe dedlogrente, d prAidekiaNgrdchs. age,

condi tion, and body wei ght of the patient, as is well

klAthlgtﬁmgllpe art. For exanple, where the conpounds are

to be admnistered orally, they nmay be fornul ated as

t abl et Sgm wg%@@reaismsﬂrmgd heﬁéiwda{&: ad@finisteed dPS4rions forms,
for paren adm ni strati t hey be fornmul a

ed
derengiBe op Bisisgier e iraenBRiLthe A F (i bOG elEht of the

H?&H{ AOR MeMknoHh APthb thuﬁd)&'}lalﬁﬂ@ﬂalﬁe% e R8mp@®Inds are to be
ositories. For application by the ophthal nic

rradmmgtqn@imlbn they apy de fermulptadepy ta P%ﬁ%ﬁ? Sraylegpogders, or
d

TN
a(:mirmnwusgm‘ednmtﬂan@y subeutpiooss), WWop infigign preRARtions.oBnal
SRR, Yy AP o, o
sob &h)mh]awd ng emhnps orays oispensi dhessi fdt;mvéatloamﬂnshefry@m{?d by

ent oat n ent cycl.ode [
g‘?rfvg?uo gaﬁdfﬁ St g’ﬁ éot%’ e v&é‘%l{/t nglg pe%{(ér%w%nantyh
S ¥ tithal aalgmva ofletafydant\vatiodta toddet: heilsmatbgreﬁntg agbin‘ea lubricant,
nature and verity of the disorder tedt
pREYEEE P SO? %ﬂ&ﬁ%ﬁ@%? SUFBFRSIOR &1 At ?‘8\#5‘&%% ?5%‘8 fSPM6t

t lagen‘f‘ ralégcloﬁeﬂ(tmg aneb:ad buffer. daithongh R ageagofwill W&mdgpe(ﬁﬂhng ©n the
of the conpound is reconmended for a

hamwomtag@md boghaveisht of thepatisat e S g Gsorer
SkdeH eaBASE pl%rveﬂt&l q:ﬂe\&bﬁit@ df adA@RBSatioh AR BRTGHM ofthe @@L iMe

i ngredi ent which can be conbined with a carrier
mgerdlad daily dogage afirem 4. Oite 5009 e ekl cqmpqpnd iy pcommended for

96H gﬁtﬁé ﬂﬂnaﬁﬁ‘)ﬁ{lé}@tané 'ﬁﬁé‘l@l‘é¥ ? acfnhﬁls{éféﬁ'@ﬁ’ WGl ietib & br in divided

produces a therapeutic e preci se tinme of
adnseal @her anolmnomw!@mg@dwu?whldf ca(nl’pg cowhived with @ aigpmaterial

elx(f Prgcg&? a g%ngierdé)tglh % fn%f %Vﬂf“‘% ngﬁtﬁeﬁeet&g %Url]ﬁ?of tFT éoqﬁoﬂggrédr)] hich

upesdutdia tiedpeutid yffecphar macoki neti cs, and
bi oavailability of a particular corrpound, .
physi oThgprecibe tirae df ddintnistedtion hmd/qnamioant of(thm@immsiltign thgewill

<ot e et e e OR i S e MGG TenBE i liyep reips v

Ofdepend upon the activity, pharmacokinetics, and bioavailability of a partlcular

compound, physiological condition of the patient (including age, sex, disease type and
stage, general physical condition, responsiveness to a given dosage, and type of
medication), route of administration, etc. However, the above guidelines can be used

as the basis for fine-tuning the treatment, e.g., determining the optimum time and/or
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medi cation), route of adm nistration, etc. However,
t he above gui delines can be used 30 as the basis for

WO poweA0seT ng the treatnment, e.g., determ ni ng PEEUS2005/012740

optimumtinme and/or 9701643 -41 WD 2005/ 105827

PCT/ US2005/ 012740 armount of adm ni strati on, which
will require no nore than routine experinentation
caneis bf adgninibtration] wlnch wgl teheresnojere thaamel tiad jexerintegtatipe

dos ac _ [l%(rr}dénomtom%%r%l gubé Cnd’ am’%ﬁ?%th? Igﬁ% g@&&b‘éﬂ tﬁl’rfﬂlé y

<)
=}
=
2
11

acce gt hose
{/\,Ih Ig 2E é)rl;IHt Sl al Se%cngt?cs o 9 gc':cteplc)) ?lﬁg’ ’is %ﬁllgfogéd gegaﬁ gcfre%eq tdhose

| ligh@ds; Miaterialsi <tcmhjoembmsr anda{er dosage dortrmothichi ard, withén the seope of

Of hg mealca i th{'g%{s sgﬁ%?eaﬁga llésfé é]%lM cégn:tqagg\ggﬁ éléé%%g es 8{‘ }F]uér%an beings

pa:at&naﬁagls @[ﬂé@i@ m}gﬂehsﬁwtbﬁlmty, cpirmenlieaicresonte, ar other problem
reasona e benefit/ris rati o.
B‘I‘%ﬂ“ﬂ’é‘&@lﬁ‘ﬁ @H}W%PS‘HE@%%F?OE@I%Cé‘E%@i HEE d her ei n

means ar rac ceutical | acceﬁt abl.e,,mat eri

c orrposTliel a%‘fﬁeﬂqm@ aFEpfablE cyrier” 4y P?fdchere?olinf’adw 210

f b]lldn%ﬁceuﬁléahl’y' @8eptaBié GhadrRN com: 681&&1[1& \thcl%l,’l SRBash dtuid gr solid
mat eri al Each carrier nust acceagi] t he

sﬁH@fedlbfen‘b@F%ige%dﬁb’ﬁ{l‘i%Ieécaxl?/ﬁ‘tlﬁmlgﬁ‘é“ ﬁﬁ@?@ﬂﬁn&ﬁtbé

Of‘ackg}ﬁablg”(?f Eﬂéls@ﬁsb gpbé}ﬁ‘éjcd?ﬁﬁatlbl@lwﬂh' tB3ISthérndrbdc bl 8ot .
Somre ‘exanpl es of materials which can serve

as
P fmmn’a@emndmt injurigee tohepatient Aopresramplayefprterials yhich can
Ve, é)hﬁfﬁ&rée 2 g%g&ﬁﬁale cdHidE AR Rde: 3 ?ézﬁ rsﬁ&?as lfic‘%se,

SucC r starc potatos arch
s gluscbset antlsukrose; (25 starvhesy suchias tesd seRhenatate diesehy amd subs:@}uted or

]
ggp%%%&l}%q @]yycqodefcﬁmr g% cglﬁltlé%yﬁ%d étg Ild ) agz%;? Q{gg gygodmm
ceairbbblymbelyac@lﬁlhise eﬂﬁrﬂ&el}ntmdeané cellutase gatedn (4h;pop8yredal t ;

(6 t 7). talc; “exCi t
BB A b o 5B v
p@@}j@uﬁlfo@y Waxe@ﬁm oins art alﬁpéanu’ﬁcﬁf totonsded oil) saffbesanid, sesame
oi | , Ol1ve ol rn, ol

gPicJive oilGoEpoiky gn §qybg,arné%]e?]&?§@8 s, stu%ﬁs pﬁcaoygegfi ﬁlé'fcgl (1)

P&E}oﬁssua{ YLy defin, soEYiti, tnﬁthmthBe[hﬂlpr?bﬂlylaﬁkdglpﬁdlMenmte&n guch
esters, such as ethyl ol eate and eth

| awbylélea(ela@)l cthpyhlaurates (3) parr (&) hvgleringagcnts, TER s 1 esium
it Ma Mﬁ%'@&roﬁﬁl@ @B}'&Hﬁlﬁi&%ﬁ}’ Q%Pff&rg?n-ﬁéb@ater 17)

alginic aCI pyr ogen- ree wat q% I sotonic
s ésotomig; saline) 1 8Rng;er 5 sohstmnu(lu%ﬁthyl(al@}wlef y Phogplaadgpttfer
%(9211&1%)'%1 %ﬁgéﬁ%ﬂ%&" E%r? {oébcgcgt %ﬂ(l:‘tgg %gﬁtgﬂ% él%}l])oy&i ﬁl%armaceutical
p Iﬁ@rrmtmuenat iTn ad¢rtadberhlpydimérds, ipbarmacdutica eomm Sﬁlons of the present
ar naceut
OB S RSP 5P pEPPRALANE Bl
| Rdhe edihin{3Reidd to amhtidnemper at ur e el evations when
adm nistered to a patient.
The term “pharmaceutically acceptable salt” refers to the relatively non-toxic,

inorganic and organic acid addition sals of the inhibitor(s). These salts can be
prepared in situ during the final isolation and purification of the inhibitor(s), or by

separately reacting a purified inhibitor(s) in its free base form with a suitable organic
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The term "pharmaceutically acceptable salt” refers to
the relatively non-toxic, inorganic and organic acid

w@dwstosser salts of the inhibitor(s). These sal PGI/US2V0HE12740

30 prepared in situ during the final isolation and
purification of the inhibitor(s), or by separately
reacting a purified inhibitor(s) inits free base form
Wt imoggasiciatidlying iviagiagithe sald #0s G4 Bicd. memmﬁa@fd shis@olpde the

P 2005/ 01 r r S
PN, B 80 Rl R, s
hwﬂzﬁﬁblbdhﬂitaie, stehnatt; ot berdaate,éadtéta,tphpsphasubme citrate,
0 ha e, Itrate cetate erat
oGt ciibls, ARG bR B, SR
piRspiabe, lat9Bylphdte saits, aAd #mino weill @altsandf therhikkeat(See, for

9 ”}‘éaﬁ%ﬁ%?a%gg%ﬁéf (@b le%ts%#a"?ﬁ el b5 %)
: )a(la:-;; @a n@éfacg%g gleea‘é*g%lt%r? gt gl i 111 éx?%l%&flé 8% %8 Bfes 11tv§nt’10n may

J cofthialofld orSeibre abiflic fincti8nal ghdd EQM&? thus, asc&palil 6f formmg
inhibitors useful in the nmethods of the present

i Rhameraricaiyaccepinblesplls Witk phsrmpgspacally |a6qeeta¥’18 Retes-o by term

QFQhPRa @0fealll Bt ptaBlt SalGARARLS iRftankey ﬁfefh&o the relatively non-toxic
pharmaceutical |y  acceptable salts with

p lizorganiceantl iotganic\pasecaddivion Blis of ar idibityKy). (Thesesalgs can likewise be
 BRALEBGEHE, ERthi o FREARIARI G Bllffeariblof HERGibIORY A5

rs to the relatively non-toxic Inorganic an
osemnitdy rastingtbcipurifisd idubitog(shih itsdrep atid Birmowiflsy suitrble base,

S%lll(%)] as %l?;hydt&%’\" c?a?b&%g cﬁrb%&%'oﬁgte of]? ﬁ’l{leﬁgaggma@?t abdd ta le

on u’rlf cation o or
O el catﬁﬁparthhlﬁmynm,enamlﬂlrvg)hahmcpwqaﬂj’ exteptaiile bighwc psynary,

It E(—‘ecloh ! B)E?e&@grgl glg{,ngg %&8gerﬁgﬁv%% t ?%oah 1%? g h iy 1ncl%§e the
P gt CRBtuh s pbthisivag @ﬁbﬁlﬁb ha gﬂdﬁluﬂf,‘ tad alﬁlahiummaltwahd]the 11ke
anmonia, or wth a, har ||1¥ﬂ é%e% gle or.

 ReRISPSpaIVE QRERA ATIes BTy dph s opmafigertd badPign MG AU
aleﬁ@iammg antgBiing eﬁﬂeﬁé&mﬁﬁh& gthahélhmiie, diftBanolaniihd, iperazine,
sodi um pot assi um cal ci um magn%sn um and al um num

sand the lika (see.Har gpmple, Bagy ¢t ePHt)i ve or gani ¢ ami nes
useful for the formati on of base add!ptl on. sa

| ncl ud® etingagppricnsiise ppd uhHaREs, sug ﬁi/?oélﬁ’é‘ﬂ] a‘a‘lﬁﬁl Sfilfate and
&hlﬁ%t@ﬁate djs ‘%&eh%@ QJ)IQleg"éagentB | BRERZOs, caflingAferid) e

I| (see, for exanple, Berge et al., supra). ttlng

. agwmt@;nm& flavesingi andperfuming| agens, prasersativep e asioxidanty sap also

L%?g}’eseﬁllﬂtfh@téfmﬁdl fagnesi um stearate, as well as

Fing agen Méase agents, coating agents,

sweet eﬁk I%JS $t§>‘ﬁ%ﬂa@&nicé’l c &ﬁgbmnﬁgflﬁgﬁyﬁﬁlude (1) water,

preserva ant | oxi’dant's can present in
t heluble lapmsmdamtsnmch 26askxhivplidscysteinsthadrealletids, seiiyny bisulfate,

acSE Ertnalll?elteﬁnsuﬂlté %ééld ans{lﬁité Qﬁé ﬁjlg %ke,((%)) oil e antioxidants, such as
ascorbyl palmitate, butylated hydroxyanisole (BHA), butylated hydroxytoluene
(BHT), lecithin, propyl gallate, alpha-tocopherol, and the like; and (3) metal chelating
agents, such as citric acid, ethylenediamine tetraacetic acid (EDTA), sorbitol, tartaric

acid, phosphoric acid, and the like.
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sol ubl e anti oxi dants, such as ascorbic acid, cysteine
hydr ochl ori de, sodium bisul fate, sodium

woredoahisset fite, sodiumsulfite, and the |ike; ¥Q)/US2005/012740

oi | -sol ubl e anti oxi dants, such as ascorbyl palnmtate,
but yl at ed hydr oxyani sol e (BHA), butyl ated
hydr oxyt ol uene (BHT), lecithin, propyl gallate,

al pha- Foowptienoduitable for ot adiministraomingighe ingheaform of capsules,
chel at i h ' .
Ry PRyt B RLRRuos AN o bl b Rkl sucropo g acacia or
t a'ageaamth) pawdals, gpnokplors £sohdiod or amdspeltsmrﬂ inlee aqt&é’ﬁ)s]ﬁaﬁﬁn—
-43 V\DIZOO 1105827, PCT/ US200 /Olzm ﬁu ;

s BHY°RBT B T & A OB 45 VAR 8RO 9/“‘%8‘“}‘ OPhOéaFS? F#X of

capsplloess pa&anése(tlﬁng # inbis matrﬁbdnf.h as gdlairedng @Byciiss ioh gicBose

fl avore al | acaci.a or

¢ PiysresinN o g gl G e Lo Gheh @ gs edstermyined
s UHBaSE Ainhibitdfls)ad ue fitive @fgrdawm AQbRpskstidn Ml dlso ®r  as
an_ojl-in-water or water-in-oil liquid emulsion, or as

afdmmisigred a5 bolus, glegiuary or gastenast j | l'es (using an inert
matri x, such as g)latln and gl ycerin, or sucrose

acaci aln aHéAerentoms fir Riphafuasration (EHsules, @let%selﬁ Sigees,

C OO @Y ighfuRes @ BRLIAG) TS iveANREMENQE mBld WA db bPRbR)
as an active ingredient. A conposition may also be

aahqrma@,eﬂlépaéhr aseepipblsiaTIisTs, gichas setiym cigipterss dicalciupyphosphiate,
xg &%nit QF ﬁ@ fglﬁfv&aﬁéag AR d?'e%ﬁ&tré QUhas @ﬁgfc'ﬂlese §yclode}étr1ns

ets; ers r anul es an
t rteetolsq:, m)roset gleccm,tmmltolngﬂémménqtc acisl; (%) bindesi ubh am foror

i SRS SRR Rl e
t bmi/dﬁmich(mlyl (Achun{etants) dublea&lmeroé)(ﬂ)adlsiategratmgl a:gcn’assuch as agar-
t h t
i egrim SRl BB et G el Rl e AR
f eddivR ¥abPhats; (Sa)a;bbﬁ&hym&iyé sgehisp$uob as p@hiﬁhj’\(&) ﬁSorptlon

gelafin, polyvin rrolidone, sucros and

o S e B R R Y S BgER 5] el Ageni! such as
ditsyieRAB81E, ekt Dal @B DA, ghfee ol mdtostatdte; (@%Eorbéh@é Suchk kaolin
car bonat e, ﬁpta 0_Qr tapioca_starch, %IHIC acid,

c &hd benfpnifp playP blubricants, such afalencalgiupiicarate TRAgRosLBR SiP9Teif
r @61&1&19%%@&% %Iy%olssééﬁllﬁnﬁ%r?psruﬁﬁt@' 4hd nki®red BERE IR dn@

10
accel erators, such quaternary annnnlunlconpoung )
(vc)lom agentg. hynease oﬁeaphula% tablefsppandeniBiieghamaseufical

3 oag g‘ ?hl\ég g&g]%]rgg%ﬂﬁgﬁn%aa?ééh%l Sacfli%)c€ﬂx?§$ﬁ Q)'f & similar

bent o ricants,
S l;uph ey tadsb cbp emalayﬁdm falteessin aofe andnhgdhEHedignlatinssapsuies psing such

S O I1 dle S a%’ 1ac Q% m11 %’a&% 6? well géjhl?hrqnolr"eléﬁlel \{VCS Eﬁt p% y%ﬁlé/ﬁﬁg

Fes Y Rereo
cg};reole,fand&mslﬂdees tabI ets, and pills, the
pharmaceutical conpositions may al so conprise
buf f er Angpletgeaytte . made by dorpmasi dr neiding fopomilpitithone or more

accessory ingredients. Compressed tablets may be prepared using binder (for example,
gelatin or hydroxypropylmethyl cellulose), lubricant, inert diluent, preservative,
disintegrant (for example, sodium starch glycolate or cross-linked sodium

carboxymethyl cellulose), surface-active or dispersing agent. Molded tablets may be
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type may al so be enployed as fillers in soft and
hard-filled gelatin capsul es using such 25 exci pients

w@goosaesese or mlk sugars, as well as hi gh noP@DUbBN5/012740

wei ght pol yethylene glycols, and the |ike. A tablet

may be made by conpression or nolding, optionally wth
one or nore accessory ingredients. Conpressed tablets
nmydekl@z Holéipg iredsuitable gnaohinel @ mixthrsof tepopidered ingédfitat(n or

drox | lul ose), lubricant, inert
Pﬁ@ﬂ%ﬁwﬁ$%ggﬁ%gﬁwdéﬁ %% di sintegrant (for exanpl e,
sodi u rch e or. Ccro
car boxyern g RN oy St o) R P pi and
agremiles, May dﬁd)nhﬂ)bbeicsreﬂa)yplbﬁare@\i’/ﬁﬂ mngﬂﬁld\&ﬁells such as
2005/ 105827 P US2005/ 01

%ﬂtqrgmo%tmrgaa eré:o?ﬁlgas g {Cg?WIil i %%h aceggéaﬁl-gor&rﬁla%ng art.
BhdyQildoSe fommgdtenchs\wo provida slowei tortiodjad ekldhisd ofthd active

Tablets and ot her soli age fo
dmg@g@gt t11gglﬁéﬁ1ng§or By pge gﬁ% ﬁl@g cé’iﬁ,ﬁgpe n varying
ﬁr‘o*a&ﬁ@tjis 1Y pRRIRIRN @dired re[éﬁ@ﬁﬂdifﬁé’ ofek Polgat mﬁl@ﬁes’;lﬁﬁbsomes
such as 5 enteric coatin and ot her . coat i

wesioriebesmpphierss., WaeyiHat bressesiier L 1o GRRIMIGe g ofrtfrougtra
Tga%Yengq taig n%q*lg? ot 8 %b&%ﬁgn§ﬁelﬂ§1ﬂgoag9ﬁt9iﬁ 166 formVN sRfile

control ease of the active edi ent therejin
u mlldgpmpqmtl@x apthecan by diseokyed rllbﬁ%ﬂﬁ@ta%y |or spe piheserile,
v ar(%{aﬁg me%tlLﬁR %ﬁl&ﬁgél tbgfo% QY1 §fesh @@mﬂ@sﬁicﬁ@ H1a§z 8l s@ %ﬁt?onally

r matrices, I SONes,

nt@ﬂnmp@mﬁﬁagagheymﬁmyw&e0£aemnpwﬁedﬂﬁwﬂwyﬁﬂﬂeﬁﬁﬁwm@m

iltrat ou C

oprer BBl arhe PP ORrdit B Ral BoEht te st b,
Sb}ﬂ{dnhlﬁy, b ld18}cd aripos Exmplesmlsf leatbedding éamlmhsmsud whidh £an be
sterl wat er, .or sonme ot st

wdeebmisrEryBarorad e Theadve bEGHHT Piiso e n
ahﬁ&o.eﬁaabmd BormCi@ AfRbptiatp &ith bivd ignarg enths above-deagriboé
of a _conposition t hat they rel ease the active
i pgideNtent (s) only, or preferentially, in a certain
portion of the astr0|ntestlnal tract 5 tion ,
i n a dellsidasags forpayal papndsirgtio %188%31?? ARy Y

bib bﬁ’lﬂﬁloﬁ@ 'nﬁBro@ﬁﬁlsﬁﬁs sbl@shs] dﬂ@ﬁeﬂﬁ@ns@@}r}(ﬁﬁi‘ﬁm&dlmrs In
ances and waxes. The active ingredient can%%[ﬁ]ﬁntS

b eddﬂapn tmﬁﬂ&@“%@&@é@%ﬂ@dﬂ?’érdﬁfagP forays gy sppigtidne
0 Q&nﬁgnlygge% ifl }he A€ SL@:Q %’ %Id&%% hle DO fler @ 6R1cPEMnSs, sdthilsIligifl

dosage or oral adm nistration include
phwtsamemlmdsaﬁdrry sipd aae@ekﬂl@bplelsepmméua&ebol ethyl carbonate, ethyl

Mgl 0 1,8%h &, oil

5| A S84 05 SRS L e o i

| igphuticales agreonbasd ngrowsinuic corh.aderm, alive tcaglpi, g@hqegame 01ls)
glycerol, tetrahydrofuryl alcohol, polyethylene glycols, and fatty acid esters of

sorbitan, and mixtures thereof.

Besides inert diluents, the oral compositions can also include adjuvants such as
wetting agents, emulsifying and suspending agents, sweetening, flavoring, coloring,

perfuming, and preservative agents.
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conmmonly used in the art, such as, for exanple, water
or other solvents, solubilizing agents, and

we@pwb30$eers such as ethyl al cohol, isopropyl BCTURNS/012740

et hyl carbonate, ethyl acetate, benzyl al cohol,
benzyl benzoate, propylene glycol, 1,3-butylene
glycol, oils 25 (in particular, cottonseed groundnut,
corn, Gepensionk.iiyeddidensto die activalinbidHeui® Ny Icgyltam suspending

I I I
gla%e%g% ag,’ fofg\ %xgy ?eh&ﬂ&gr sos?éa?ﬁ Iai%]pholy %l)%/gt A y?é?l% éorbrcol and
msorbiimmtetshmmm‘rystﬁbm cubﬁslosen elumimin meﬂahﬁlromﬂm b@mtaﬂute, agar-

|ons can cl ude adj uvants such as
mqu %ﬁmmplmmnnﬁww?@?ﬁgpand suspendi ng agents,

pr es é?@%ﬁ%@%ﬁ%ﬁ%&@% (e B P Bsag

PEIppLISRE0 SvhithAdadbe ;ﬁiemmdﬁs'i miRBIE ohé) oﬁddlietililhibitdr@) itk one or

active.inhi bi t ﬂ%% contaln sus end| ts as,
P Bt nomitist o bt SRt Sa PR, i e BHGHIE 2ot
Pl poBletiylenn glysell HiippbsiRntwaser: ab;lah@mat@ S&Mcﬂﬁs solid at room

nICrocr stal el l ul ose, alu h [

b SHRSFRTE, b I&aﬁ atigﬁ}f tegpparafirs q%fe»awﬁ %ﬁq @eefgcwm or
t RefieR Laviy ah@ ik tht QBtSvela@éntr eCt al or vagi nal

adm ni stration may be presented as a suppository,

whi ch pghhub@oRy Wiek 84 shiyabld £t Mg NAIngthisiEod also include
inhibitor(s) with one or mpre suitable nonirritating
e RESHIEIABDPHIS, TEARS, 8618 PRYPR FQATISTRY SPIRY fow&%%con@aa%such

bYi}iBfs as %lk}i@\;nli]ﬁhﬁ@%tw%%bm AatsUppository wax or a
salicylate, which is solid F room tenperature, but

l'i qui dpgdabaps F&TREGEEM 0B iBRHernta N &InGhRERionWrhh 1rﬂiﬂilﬂor(s)
in the reCtumor 10 vaginal cavity and rel ease the
adnelugde pajéans, SPEpY Aikments dasteshiTedmsafationy pelatsobitipes, patches,
v @1% ﬁﬂ:!ﬂarﬁg n‘h{é‘ a%{ﬂ;eaé n&ltﬁﬁ Ib %M%nd&%m donditions with a
npons, creans, ge oanms, Or spray
phamulamutlcaﬂs( ac@ptahlewangr,aud wlth @By plicearetizies, Anigerk o prepeltants
art ho be. g@proprlate Dosage fornms for the
W ic ay C requir
toplca ttansder mal adninistration of an
i nhi bi I P
past eshg? chnztlanﬁg% I?as? g cye%gls %}ﬁ%@fs %naly%?ﬁto 1t S1’n aﬁh{ﬁ%ﬂ ) l.ltnﬁlbltor(s),
a Bﬂ;lplaﬂta [sadht 25 anihiad alabﬁtelgvtable cﬁatsp oilg Maxe‘saparbﬁinm stascdl tmgile anth,

st | e .conditions w.t maceyt i ca acce
caribieF SERARN Gy By BieaR HhTDEC botiften URRGERE AR, o
PE@P ekidant sixtwdel terddBy be required. The ointnents,
pastes, creans, and gels may contain, in addition to

i nhi bi Pe&¥dess and spdy€eemicphiait ,addition toa iaAlibita(s),amcipients such

I
;/S%ngggqﬂ {eaﬂpf zsiﬁlclc ac(:)lldI aslummum ydrog%% ca[cmm s1hc§tes art]d 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.

The inhibitor(s) can be alternatively administered by aerosol. This is
accomplished by preparing an aqueous aerosol, liposomal preparation, or solid

particles containing the composition. A nonaqueous (e.g., fluorocarbon propellant)
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cel lul ose derivatives, polyethylene glycols,
silicones, bentonites, silicic acid, talc, and zinc

wW®@z200d20580T m xtures thereof. Powders and sprayBCT/HS2005/012740

contain, in addition to an inhibitor(s), excipients
such as lactose, talc, silicic acid, alum num
hydr oxi de, calciumsilicates, and polyan1de 25
pastakion osuldrbe tsed.eSoroé nétukizes 5@ petared dscauSpiheymiriaize

ddi t. [ t t
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CT/ US2005/ 012740, suspepsi on co % Pﬁ%gfi Tentssuchas
neBRitn£FE, lapid CITTRoRIaE ) pIREISHHL BgﬂCﬁff O eSOty

Qietéi‘fcoﬁ GR13budud pR@d like Wt hIiRkEin F ¢t hdid i amino acids
egra ation of the conpound. Odinarily

awchepglyrise.hatfersiplts. Vg o Suaf 2AiPhalgu ésﬁégié &?rgfal %ﬁf
ﬁ%ﬁﬁ@@ﬁ&ﬁ Dot &nagent together with conventional
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st abi | p2fls8rmal 901%@'115\!’6@5&32!&@&1 ad®lagbd bZREFIMA Cyntivlled delivery

the requirenents of parti cul ar conpositjon, but

t gfrngakibijoritd the bodyo rﬁudhd@agmﬂoﬂmaa&@@a@m diggolving or

Pl Ur §09c)e d
e

pﬁicyeasd’thd: ﬂuveoi‘ghtymhib;lton(s) noosoibs sign.oThkd 1te afiskeh fhEcanpe

oy ed oleifeCorS e 3 B ATk el FRBAELRE

gﬁﬂiﬂﬁta{(b))dnaﬁaelyirﬁrmaﬁmmrgel from i sotoni ¢ sol utions.
Transder mal pat ches have the added advant age of
pr ovi de’@mmﬁﬁct’aﬂ)bdl‘Efﬂ)SIﬂlehé ofethiy inveriticaursuitatfié for paeiitsipl t o

b d Such d ' '
H%Q%%%q%%@r?§%l%g’é Bore ’Ji{ﬁlb?[ﬂré(sgm coreng%ﬁgécfp &i’itﬁ 394 Wi

A?ﬁ&h@éduﬁéhll@&b@pthﬁre%te@lwhq&bcﬁﬁ obﬁonaqmm mlutlcms,rdmsmonhe
ux of thEInthItor%ﬁ% 0ss, the s

s BRSRCTISIQK L SRULBINST 8T YT POTICETV Y™ BEY h"e’Fe"%‘? G g & § sBhic

&R Yohiohd Mlﬁ@ﬁ%@_ﬁl@t Hor €& ﬁaﬁlﬁbﬁlﬂlay béntain antioxidants,
|n|b|tors in a }imsr matri x

Ph@lflfmd’éﬁiﬁlil‘éﬁéqts é@hﬁ% ich gsnderghe fqr,xpgla&m@ﬁpws Kith the blpedsof
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phar mageqh ) gsax%flsﬂlta@féca%ﬁ&ﬁg Led 8drfidos AROWhicRImay be
nonaqueou sol uti ons dlsper3|ons
employed in the pharmaceutlcal 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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20 suspensions or enulsions, or sterile powders which
may be reconstituted into sterile injectable

w@elatiosses or di spersions just prior to use, WACTHOS2005012740

contain antioxidants, buffers, bacteriostats, solutes
whi ch render the fornmulation isotonic with the bl ood

of the intended recipient or suspending or thickening
agent Srheﬁa(mmoelsom‘mwlsoabh’@meﬁqh}é'@nts sughds preseryaivey gvetting
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i deldyied iabsersion\od e perigatersHy p ts&emdairu&f?am ingpepmphighsd by

2850 iog G RABBUR A AFSTvpBr obut ancl. ool

sor I't may al so be desirabl e

Lo I el Icagi%&i s H G0 AR hforo TR IabR0E

-

sod|um ke into e conpositions.

| imhébdtdi($)i io blodpgr@dabhgm@nmwlp@s miylaﬁﬁemhb'ng'ﬁplé@t Aspending
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T

akawerr@fmmg retagsdae bt ablﬁroﬁedi Eyehmplesof other twiwgradaldeaolwmﬁrs

? g‘gﬁl:;i ly&)ét?llogsgga gpgly{aglwdgggsg ﬁggéolr’égﬂ ec‘Ttable ?bn%&l%ﬁc(n@ meealso

S pRprb@BE OMEpPing K drafiSipdontes bnineddnarsiodsorhidxaepimpatible
dela%ed absor t|on of a parenterally adm ni stered drug

fﬁWﬁwP@Y%%E%npllshed by dlssoIV|ng or suspendlng t he
drug in an oil  veh] ect abl e, _depo
e BN BRI PAESUA B Lh B I B Enisrely, p e, o

' %ta‘ﬁ t ?ﬁ%@r e\t c@lr@ gﬂélﬂﬁyawnﬁs Rl yIRESSeabiadiniaistration route.
yl acti de- ﬁg ycol i de. pendi n 15 on the ra
ol

oforonxa@pieothsb PipTRETIIngierer PR CLREN Te Bpiaieeiion piplaton,
%eylgg#;rf %gmngxﬁzgnlg?&shgryr AkRioAf to bl bEloBASE: ditheland
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i mta@i@t@ypmppemneho@ml e@mmlsawwng@pvfemﬁydn des). Depot
injectable formulations are also prepared by

entr ap’;ﬁhen]gilrame“m&r@efﬁlr&dmi%ﬁ@b%’sané ‘adpigistrEsdaggnisgally” as
V\@lge erei mSQMdeM)leadmlmstratlon other than enteral and topical

administration, usualfy by injection, and includes, without limitation, intravenous,

intramuscular, intraarterial, intrathecal, intracapsular, intraorbital, intracardiac,
intradermal, intraperitoneal, transtracheal, subcutaneous, subcuticular, intraarticular,

subcapsular, subarachnoid, intraspinal and intrasternal injection, and infusion.
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with body tissue. 20 The preparations of agents may be
given orally, parenterally, topically, or rectally.

wabeyg/1e8e7 of course, given by forns suitabl e POF/USH0F012740

adm ni stration route. For exanple, they are

adm nistered in tablets or capsule form by injection,
i nhal ation, eye lotion, ointnment, suppository,

i nf usiTR phiasysi ‘Sytdnyic b(jﬂninistrhm "Otadmimsteredsystearichlly,”
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or of materi al other than
dpnemt inyenmn,care ﬁemgbmdmab phmwugallywéqe@mblesd%%etfwms by

L snters I%odogmgvs%{otﬁ SYSLEMARd,ANUS, 1S subject to

an Pie processes, for exanple,

subcut us ad may
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t b@ﬁmmohyoiahiy nmenmhhay reowatied sxf asde phtainsin paroitadref the active

i ncl udin sal,l.
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| phrtiadiragédHohiposititt] ahdpbéedflagminiastiby, withwdiehesg toxic to the
ol ntments or drops, including buccally and

sB¥iefthgual ly. 10 Regardl ess of the route of

adm ni stration sel ected e inhipito ich mm

b USGth Soneea g e AT oaoP e P s e actEBlae
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I eve thera eutl response for a
p wn%bswé fromphbutdll, to cbomp 6& mgikgrof besiydwmht@ebday, given in 1-4

agmc{éd%lgsre%t Eadk d1v1de<{] é)os% mg§ &galh %'sgmé Or &1?1?@rent compounds of the

invention. The dosage will be an effective amount depending on several factors
including the overall health of a patient, and the formulation and route of

administration of the selected compound(s).

Another aspect of the invention provides a conjoint therapy wherein one or

more other therapeutic agents are administered with the protease inhibitor. Such
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pati ent. The concentration of a disclosed conpound in
a pharmaceutically acceptable 20 mxture wll vary

walepenelisey on several factors, including the dpSEHUS200$/012740

the conpound to be adm nistered, the pharmacoki netic
characteristics of the conpound(s) enployed, and the
route of adm nistration. In general, the conpositions
ofonjditSrebtmeatthayobe avhigvérkby wayofi tokedimittangousa spqeentiisl, or

% d
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CRRBRERL LIS LARIR N ol Ao bPhlue UhadkERRLS . 2

Ion 1S €O m ni st er ed
Wethyleminides and tethploelimioes (Bmatnathb'bnedm eivethintaval, ksl
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53?" "antiproliferative/antimtotic antinmetabolites

such alsn certain embodiments, a compound of the invention is conjointly
administered with a steroid. Suitable steroids may include, but are not limited to, 21-
acetoxypregnenolone, alclometasone, algestone, amcinonide, beclomethasone,
betamethasone, budesonide, chloroprednisone, clobetasol, clocortolone, cloprednol,
corticosterone, cortisone, cortivazol, deflazacort, desonide, desoximetasone,
dexamethasone, diflorasone, diflucortolone, difuprednate, enoxolone, fluazacort,

flucloronide, flumethasone, flunisolide, fluocinolone acetonide, fluocinonide,
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folic acid anal ogs (nethotrexate), pyrimdine anal ogs
(fluorouracil, floxuridine, and cytarabine), purine

wap@boes2and rel ated i nhibitors (mercaptopuri NBCT/US2005/012740

t hi oguani ne, pentostatin and 2-chl or odeoxyadenosi ne);
aromat ase i nhibitors (anastrozole, exenestane, and
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ARG FARIRPE Maliee iRy B RR S REr o easone
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bet amet hasone, budesoni de, ch| oroprednj sone, .
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desoni de, desoxi netasone, xamet hasone, diflorasone,
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PGTuxiieat) sitOhandl) alefturomeb,tepratizumg,, ibifitimomeb tiwtetane,
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propi onate, fornocortal, halcinonide, hal obetaso
propi onat e, hal onet asone, hydrocortisone, | otepredno
et abonat e, mazi predone, nedrysone, nepredni sone,

met hyl pr edni sol one, nonetasone 5 furoate,
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predni sol one 25- di et hyl am noacetate, prednisol one
sodi um phosphat e, predni sone, prednival,
prednyl i dene, rinexolone, tixocortol, trianctinol one,
tri anci nol one acetonide, triantinolone benetonide,
trianci nol one hexacet oni de, and salts and/or
derivatives thereof. 10 In certain enbodi nents, a
conpound of the invention is conjointly adm nistered
W th an i mmunot herapeuti c agent. Suitable

i mrunot her apeuti c agents may include, but are not
limted to, cyclosporine, thalidom de, and nonocl ona

—
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naked or conjugated such as rituximb, tositunonmab,
w@b@stiessemab, epratuzumab, ibritunopinab tiuxetBCT/USH05/012740

gent uzunmab ozogami cin, bevaci zunab, cetuxi nab,

erlotinib and trastuzumab. 9701643 -51 WO 2005/ 105827

PCT/ US2005/ 012740 Exenplification Schene 1. Synthesis

oExdmslifidatiod Ph Ove O (r) O HNBoc O HNBoc N-, | KOwe

HNBocLN N LOVMB O Ph Ph H (A) Ph HNBoc OH (B) 0 1)

TEohemPTVByE@)eBisOf Bkample 1- x N~ N~ OBn~Nv N N. Li OHE?

BhO- HOV OHOQ OPh PhIPh Ph (D (C Pd/C,

H2, NBOHH XxOHOORK xOH OO HONvV N\NOH HN
H,Q M o NN O H O /O HO H rph(F)JdDhﬁ?1 Bh Ph
N

(E) 165 Synthesi sugb (B} ou oo A N ome
[o] e |/ (o] -\Ph
(A) Ph
HNBoc OH (B)
o)
1) TFA, DCM
2)Bn0/\[rcl
o

o o
osn/ﬁrN\;)LN N Hon LIOH, MeOH, H,0 Bno/\g/ \_)Lﬁ I {kom
o F B o X Ph
Ph

Ph r
Ph ©) (©)
PA/C, Hp, MeOH
b0 hoo @ b0 Lo o
HO/\fN\s)LE N\i)\oH H Y HO/\H/N\E)Lhl N\)LH
o} K o] ~ph ® (o] I/— o] ~ph (o]
Ph ) —_— Ph .
Synthesis of (B)

To a solution of NBoc leucine (50.0 mmol, 11.56 g) and phenylalanine methyl
ester (50.0 mmol, 10.78 g) in 500 mL of DMF was added HOBT (10.81 g, 80.0 mmol)
and DIEA (200.0 mmol, 25.85 g, 35 mL). The mixture was cooled to 0 °C in an ice-
water bath and BOP (80.0 mmol, 35.38 g) was added in several portions over five
minutes. The reaction was placed under an atmosphere of argon and stirred overnight.
The reaction was diluted with brine (1000 mL) and extracted with EtOAc (5x200 mL).
The organic layers were combined and washed with water (10x100 mL) and brine
(2x150 mL) and dried over MgSO,. The MgSO, was removed by filtration and the
volatiles removed under reduced pressure to give (A) (18.17 g). Toa 50 mL 0 °C

9701643 -52-



10

15

20

25

30

To a solution of NBoc |eucine (50.0 mmol, 11.56 g) and
phenyl al ani ne nethyl ester (50.0 mmol, 10.78 g) in

w@o@simissof DVF was added HOBT (10.81 g, 80.0 npal/ys20asaii2740

DI EA (200.0 mmol, 25.85 g, 35 nL). The m xture was
cooled to O Cin an ice- water bath and BOP (80.0
mmol, 35.38 g) was added in several portions over five
1 @ostedsdiein of ReYorFACDCdhwawsldgl RodtLavdbeOln (45.86 mmol,
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rrmaedlmy(ms i fRdd1.003. 2N 32.0enl)v Q‘hélhh)ttﬁ?fe Tv_rae rare%rgcdtr?tmrdﬁn an
0O a

reduced pressure to give ( ]) C
O R BB RIS S oumay et s o8 et bexopayer e
S ernﬂﬁtéso mrHefrea3034 ngélwuﬁ@e? afOf 8kl ﬁ%ﬁ'&@ﬁﬁ’ﬁ?%om

(45. nmol , The solution was stirred

and
alterrmnéadur@ @vwargm tBle rersHon wispdluiaduryith kel 590 myl) andrgygracted
v %ﬁm?éﬁ;sm Slf) TRY eg;ahre rsRALIGREbiRIISHE Wa@he(i@vﬂl' it
o this oil ded BocNHhPhe (45.
126:890 giL,) aphbrines(0g3 Q@@L) am@Bmect @r ¥eSPaoiThe Mg§@4 wagyemoved

210 B AR TR g B e T £ .

miolthe SAd 4&as gc)dewago addd @59 Et 8 and dlhe pxitre washatedrto 5 Ueto

m_nut.es... The re. ed

T e E R DA BB P AR g0
I elgeCksubiihgwascisliatedotieotod mrgmaz(m (2130@).nL) and extracted
with DCM (5x300 nL). The organic |ayers were conbi ned
asghmastgdcm th H20 10 (6x300 nmL) and brine (1x300 niL)
and dried over MJSO4. The MgSO4 was renoved by
filtraCompowiddB) (164 Mahal, Olseg) WeenmxaﬂwﬂlrnmEA/D@rzﬁ(%}d) and

pressure to vea el |.ow 0 the soli

P it orhicoptagRe i i S Rih Hine i JaS Coedt Bipdane
69ldeed endeflhigh Oéc\ﬁ@m&bﬂ 2 Erfgﬂ'lﬁ@ths afF ACﬁlt of e tﬁ-@h}bﬁde QmivER).
then added to 1000 ni of chi

- Ao G g o of frcibesetsl ol oM (1 Tk wiesfdatDEA (¢4
1 3nmNNG. e L §fdﬁow@@)%g\lﬂﬁ€r@d%et§fﬁ)hl&&le452ﬂMd (38%4)). The

was mxed with and stirred at room

t é@me@rawwélowed tojwarm to & vkﬁeoﬁtrmngrfer 2 amgpsan gtwosphere of
C %H:o% eerglxﬁi?gwiei?dlﬁﬁ%lm bﬁ ﬂﬁl Xlﬁf&&iﬁ&t@@%tﬁ E'EUAC

gi Vi e TFA salt of the tri peptr e amne (Q.
0 ('ﬁléanhldt iTha Otgﬁnmﬂas'efsﬁmreeﬂmbn(leﬁ, wzshadrplith HaQ ( brlne

B, OBl i
volatiles removed under reduced pressure. The crude material was purified by flash

chromatography to afford (C) (0.83 g).
Synthesis of (D)

To a slurry of (C) (1.38 mmol, 0.830 g) in 28 mL of 3:1 MeOH / HO cooled to
0 °C was added LiOH (13.8 mmol, 0.331 g). After 18 hr at 5 °C, the reaction was
quenched with 20 mL sat. NH,4Cl and diluted further with 150 mL H,O. The pH of the
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reaction was allowed to warmto RT while stirring for

2 hr under an atnosphere of nitrogen. The m xture was
walrdoatess2wi th brine (15 nL) and extracted w t hPEt/Q8I05/012740

(3xI5 nmL). The organic |ayers were conbi ned, washed

with H20 (2xI5 nmL), brine (1x15 nlL) and dried over

Na2SO4. The Na2SO4 was renoved by filtration and the

2 avitdmahixives wasminsted to dath 1Neddbad thy sdiduwere cFhestedrbiide

er.i al S d by flash chronmatography to
2?4W18nfocﬁlve@g(gb (%ge) Synthesis of (D) To a slurry of
g%{t 2(5770 0.830 g) in 28 nL of 3:1 MeCOH / H20

R C was added Li OH (13.8 mmol, 0.331 g).

S olindipograly EES i R ot

Thso,0-080d) viab add&]ﬁﬁ&lﬂ@raa&ﬁnmﬂm&) B&RY 1 atmosphere of Hy at

PCT/ US2005 eact on m xt ure us !
e T B N S A T T
f (Celite 2did@Bndefirgéd/® prdMide(@).900 Q) . Synt hesis of (E)
Conmpound (D) (0.17 nmol, 0.10 g) was dissolved in MeCOH
( SPnthdsis AOSmPstm@ 1 5 (5% 0.08 g) was added, and the
reaction mxture stirred under 1 at m)sphere of H2 at
room t gapefddioRIibR6T @) MHee: ﬁh@gnde \ChemvBstick 1299, pLa2§8-88]

wth argop, filtere thr ncent r at
. HrGomeb s Eiomas S mi i Pk QU i £
S ﬁngtdn‘am@T (d%)ﬁd:ﬁﬁ@l 0. Bs@gy The Mbdure Ghe BdolédbtoeT i 98 e bath

283- 88 10 (0. 164 mmol) in DVE (2, nl)_was, added
( Eyd BOP{920Rvsmpl. OpilER) s %@Qd mﬁsveralm%ms TS mixg Was

2 k @flutt@with

orE Rz E ey apTinaToph e TR g
alided(1Smisané extracisd mathdHOACT be PAERRIE }aéem%s W@h@f‘f'lélawatﬁf,
St QIQ@@ @Hd %ﬁ\f@fﬁﬁ ﬁéc?ct)‘%i' ?/lfg%@]' Fhe MoSOS was removed

r eac & extract ed
wiby IﬁiltEttl@ﬁ\and thh eolamlgsmmpvé@}@pr méls:edmsah@de V\T her?rW&tl@ﬁeﬂal

ne v u
e R RO
V @leHiBas@sCT-ErbdeeMynder reduced pressure. The crude
material was purified by preparative HPLC to afford

compound 1 (1C50 20S CT-L <50 nM 1C50 Cell -Based
CT-L<100 nM 9701643 -54

9701643 -54 -



10

WD 2005/ 105827 PCT/ US2005/ 012740 Schenme 2: Synt hesi s
of Exanple 2 J' H Owe Pd/C, H2, McOH_ HO ( N NIfl-Owe

WEB2OSMIRN Or H O ~Ph OJ HO "Ph Ph (C) Ph P/Us2005/012740

(BhO2P(OCl 0 ~HHOHOHO ~f J~ BBnd Q-N AN

NI AOve 11 BnBOOP O Noml NN OCH _ LIiOH MeOH' OHO
H2OBnOOHO Ph (I) Ph Ph (HH O HRNO (F) 0 OOO
ASditembt2: SyrithesiBaf Exanisle Bla0- P, NN BnO P, O u N N Nad =
HH j 0BnOIO HO PhHO 2. Na2CO8 0 Ph 0 Ph (J) Ph
? Synthesis 2f (G 5 Conpound (C) (1.0 mmol)__0.601 Q)

vvas dlﬁ vdHanI\/bC]—I Pd-C 1Q% (600 ) was
l\e%oﬂlel onp_mgﬂnl‘i%,e $ ok
at rms<p re oP 2 at room tenperature 48 hrp, The

m xturen Wwe® then purged with argon, fPHté‘f’)ed t hr ough
Celite, and concentrated to provide (G (600 np).
T(BnO)ZP(O)CI

\

0 e Lo
nggg\o/\[rN\i)L”/a;N\i)l\OH Liot, MeH Bﬁo"\ ’\n’ N\/U\ \_)J\OMe
"0 o X

~
Ph
pp O L
0
HoN
0
F
: wod M2 R ﬁ}
_ 1. Pd/C, H 8U7 N
BnO P\O/\H/N\)L \)L JPdCH  Red oY YN E
2. Na,CO;3 0 O Np, O
P 2
Synthesis of (G)

Compound (C) (1.0 mmol, 0.601 g) was dissolved in MeOH (25 mL), Pd-C
(10%, 600 mg) was added and the reaction mixture was stirred under 1 atmosphere of
H, at room temperature for 48 hr. The mixture was then purged with argon, filtered

through Celite, and concentrated to provide (G) (600 mg).

Synthesis of (H)

To a 0 °C solution of (G) (1.0 mmol, 0.511 g) in DCM (40 mL) was added
DIEA (2.0 mmol, 0.348 mL) and dibenzylphosphoryl chloride (2.0 mmol, 0.593 g) and
the mixture was allowed to stir overnight at room temperature under an atmosphere of
nitrogen. The reaction was then concentrated under vacuum and the crude material

purified by flash chromatography to afford (H) (0.181 g).
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Synthesis of (H 10 To a 0 C solution of (G (1.0
mol, 0.511 g) in DCM (40 nL) was added DIEA (2.0

wonwb/1082848 nL) and di benzyl phosphoryl chl ori Be&r/{22005/012740

mmol, 0.593 g) and the mxture was allowed to stir
over ni ght at room tenperature under an atnosphere of
nitrogen. The reaction was then concentrated under
vaGihess an@ the crude material purified by flash
chromat ography to afford (H) (0.181 g). 9701643 -55 WD
2005/ I8 PETIHYER 0DEABL, 2790 g) ByhinhedBs MeOH) HaOgoeled to

slurry o

70 Botohe ttae it . ek et Pt oy 4 Mgl ot ga“@ﬁ*
416%‘5@% \%as q&éﬂcﬁéd ¥ith 00 MLses NaLCH T(Eﬁ pHhef the;maxﬁion arixtweeswas
uenched w.th HA e of t react |
oo autng Ndjclaed i sed Wi HOAS NPk Featit Py ot
Witth wite R brid@n@ Ggaidver Ardyeous Wiy SORSTieoMg8D] hasmineVed by
and brine and dried over anhgcg1 cﬁ I\/gSOél TES
wékratieanddhe yjatiles empyrd wderapdpcediaressyrep igtvadlr ermved
under reduced pressure to give (l). Synthesis of (J)
Toyméhesis of #&d sol ution of (F) [ see: Bioorg. I\/Ed. Chem

Lett 1999, 9, 2283-88 0. I

rrE) welEo wfitisd Sellujlowf@z;ﬂze o(rgd\?@ﬁﬁg Tl 9%%3 88]
Rds2 Q9 JB”M)F @ %L) 'e@@Idc(e@ B3 omlnol 0. (131 &), DIEATbS28

m Xt ur e vvas cool ed in an ice bath and BOP

( mnmp GpPonL) @d@@%@so asnrseloRlh B Jg srspregErsrglpd o 0 °C
Can 15'%113(2&111’51% 104 éd PMmmbi, b. '098:1 gﬁ%as@xd@%d&ﬂ‘w‘fereﬁ li%ortlons The

at nospner e of on over ni g he reaction
didixtore dvawtheh sm({d qt ﬁngzlﬂermdtu(lqsph% of argpn @@pggltb yhe reaction

by Pl At ke o 8 T -

dd f H20 d 10% Pd/ C (5 Th
BB ey 5 (5,10, I

ed under H2 at roomtenperature for

1 hr, ,gl | t elﬁt &f@b‘ ?g5 %E%i tOQ)'OS %5;91 ”hjﬂef_lzllnt} &l a%dw drops of

treate . The solids
WE® aad 1 0% Pda(Sayg)f iThe nax‘cumrwaa e !atﬂeUHuﬁd@i’m kringpigrature for

2 s B Fobn TS GB Y 17 Pt MR [t
ExBOR| BheZolids were collected by filtration and placed under high vacuum to give
compound 2 (0.004 g).
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00 0O0HNCH3)2 NN\NNNNOWV C~NNNOW | O=HO
00K, THEPh HPh Ph Ph (K (L) LIOH MOH HO O

wWoR®540B20 HZN H ~0 HO N N (0) N~N~ "N NOH ECT/US200$1012740

0 Q& OPh Ph Ph 3 (M Synthesis of (L) 5 To a

solution of (K) (0.19 mml, 0.10 g) in THE (20 nL) was
added KI (0.038 mol, 0.0063 g), dinethylamne (0.456
nSBBbme 8. Rathesik of Pdniple FHF) and the mixture was

stirred overnight under an atnosphere of nitrogen. The
vol atil es were renoved under reduced pressure and the
crude rrateria s taken up in EtOAc (15 ni), was ed

with g2x 0 gL oand briBg,(2x10 nm), ~ r\/%

(C3) OMe
Nggsemr was renoved by filtrat E
vol at essure 1

r"érmo/ecf\ nder rigdEed pressure to ve (L) P
(0. 10069 SyntheS|s of (M To a slurry of (If’)‘ (L 186
100g()<)|n4rrLof31|\/e0—|/HZOcooIed?
C was added LiOH (1.86 nmol, 0.045 g). After 12 hi at
5C, the reaction was 15 quenched with 20 nL sat. INHPEIMeOH, HO
and diluted further with 10 nL H2QO. The pH of the
reaction mxture was adjusted to ith 1 N HC,
extracted wth CHC13 (3x15 niL), fandhglried over MySM4.
The l\/gSO4vva nmoyed filtnggtopand the voladsll sH 0

wer e ve mder rkduged pressuse to
97@16\@‘ ¥ \)L ) \O‘L‘/\Krf Ylko“
\Ph -~ Seh
Ph Ph
3 (M)

Synthesis of (L)

To a solution of (K) (0.19 mmol, 0.10 g) in THF (20 mL) was added KI (0.038
mmol, 0.0063 g), dimethylamine (0.456 mmol, 0.228 mL, 2M in THF) and the mixture
was stirred overnight under an atmosphere of nitrogen. The volatiles were removed
under reduced pressure and the crude material was taken up in EtOAc (15 mL),
washed with H,O (2x10 mL) and brine (2x10 mL), and dried over MgSQOs. The

MgSO, was removed by filtration and the volatiles removed under reduced pressure to

give (L) (0.100 g).
Synthesis of (M)

To a slurry of (L) (0.186 mmol, 0.100 g) in 4 mL of 3:1 MeOH / HyO cooled to
0 °C was added LiOH (1.86 mmol, 0.045 g). After 12 hr at 5°C, the reaction was
quenched with 20 mL sat. NHCl and diluted further with 10 mL H,O. The pH of the
reaction mixture was adjusted to 3 with 1 N HCI, extracted with CHCl3 (3x15 mL),
and dried over MgSOy. The MgSO4 was removed by filtration and the volatiles were

removed under reduced pressure to give (M).
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WD 2005/ 105827 PCT/ US2005/ 012740 Synt hesi s of

Conmpound 3 To a stirred solution of (F) [see: Bioorg.
woe@s/1Gsem Letter 1999, 9, 2283-88] (0.082 nmpol/pSions/012740

DMF (1 nmL) was added (M (0.021 mmol ), DI EA (0. 28

mmol, 0.05 nlL) and HOBT (0.133 mvol, 0.0 18 g). The

m xture was cooled to O Cin an ice bath 5 and BOP

( Syrikiekisryf6bmp@n@38 g) was added in several portions.

The m xture was stirred at 5 C under an at nosphere of

ar gon D estitieghsolutidinel (Fe ket:iBioorgaded. KbamdLétter £2P9, i 2283-88]

Fﬁ{,@? ) BT -8 G e b 105 e, Bt RIAAAEL 0.05

afd.) diid Hd)BCI\(e 1 3 2umimod] r00S g)/glsrs@zimxfﬁkﬁewaﬂ}ﬁﬁléd v °C ireanoivebhth

s Dbl BOb LB ERE00 058D ¥E Aot B e ETRbE oot R bR

O@ﬂlﬂredafﬂs ed ufider bs bfdaphere ofSeF@ITerhighby Thdvesdtion Ofas then diluted
Exampl e 4 Boc NHLN N L

1) TFA, DCM C ~N~ ~ H O .
NWADENE( agsl egifacteg wigh I%tOé&c il“hg,ﬂrgalfgﬁ la(yF:15 W%W?tsé‘jd WRB
Nw@teK sat NﬁﬁCOQaQi bﬁheQMed b ahhyfdidis M‘éSfb N’DthI d90was

O0J O N PhPhPhé IHO
eV By @trapm) D A e . pderggiios gﬁegsubef Jio @%r
10 compound 3 (ICsp 20S CT-L<100nM; Cell-Based CT-L<100nM).

Scheme 4: Synthesis of Example 4

1 CM
\)L ﬁ: \)J\OMG TR C,AWNJL ﬁ; vaMe

®) (N) H

9

Kl, THF

O /\n/N\)L /a; \/U\OMe

()

N
@ QﬁrM A ﬁ;&

(F) —\Ph ©

TR o §
N/\[]’N\;)LN N\._)]\OH L|OH MeOH
O o 5 H o %
( Ph
Ph )

29

Synthesis of (N)
Compound (B) (1.80 mmol, 1.0 g) was mixed with TFA/DCM (80%) and was

15 stirred at room temperature for 1 hr, at which time the mixture was concentrated and
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Compound (B) (1.80 mml, 1.0 g) was m xed with TFA/ DCM
(80% and was 15 stirred at roomtenperature for 1

wheqosaessahi ch tine the m xture was concent r at ePCHISR005/012740

9701643 -58 WD 2005/105827 PCT/ US2005/ 012740 pl aced
under high vacuumfor 2 hr giving the TFA salt of the
tri-peptide amne. To a 0 C solution of the TFA salt
(fla@Q virda hjgh vaciDid=fof 2Gr giy)ng\msTml datlofdh&N-ePtide amipe., Toa 0

0, fall d ac d 2 I
Ol k0t S AR Tt AP e Bups
\M)l 7 h&)%lﬂdﬁeldlw chwﬁfamtgmﬂdmel Q.7 ﬁmoa,tmpiﬂe)r d@hefreaction was

i luted

(el e AR B o vmnehtanes i apeyers it ckEn. The
omg@&e Gvak B4R AHutd@ah BARDI15 &) anaskedtedivith BIDAc (24 5mL).
nL) and _brine (2x15 rrL% and dr.ied ? IES
l\iﬁI)FS@ﬁa%@Y‘?féﬂ’ﬁKPé’em@W R VB e G hantd GPGpiaeddits mL)
r SRNRE W3S SO £ dite 8k, S S UEBovelintg flratiha aﬂ@ﬂ@rvb&hle‘i\las
suspended in EtOAc and filtered to give

10meyert wser kduded propsurey Ehegmidgtmaieriabivag fysp %e%@zﬁtﬁﬁﬁ F‘g‘l
0 bo) nm.) was added KI (0.019 nmol,

fi it .

1]8%%5 gg)1 erhr;{g pI poé@dine (0.113 nmmol, 0.0096 g) and t he
”S‘}Sz%%z? ]'smlzrred over ni ght under an at nosphere of
ni't rogen he vol atiles were renoved under reduced

pr eSS Ufc? ?J‘x‘fh&afb? 0%08%4 RS ro @éo )c’iﬂf@ﬁwm #nD) FhOARed k5
and brine (2x10 nL

a«ui 1ennmeu, @0@32 gmsmloerdh@ (% Bommigs 00086 610 tbeymlxture stirred

SIS O
( ﬁ)ess(uﬁh zﬁlﬁ4hemmde)matm34 takb_n 101} 1n33t@AM§ CHnL), W@S}l@o’@ﬂgﬁrﬂ; @X@)O

g AT 8 o PR s 0 2 sl Watenfedty 2t

Nfittfatiomndd tHe Volhitlel Ifennbtzdalerndw rt:diuc&d)pmtsutﬂﬁ).giv‘élﬂ@). pH of
the reaction m xture was adjusted to 3 with 1 N HCIL,
esfrrigsise@d(®™i th DCM (3x15 mL), and dried over MySO4.
The MgSH4 was renoved by filtration and the volatiles
ver e r'egmyedy ofi(@)€0.09eamoddn prndsei EMeOHY N® ¢dajed to 0 °C

by peaBich ghERRREY okt d et Bout Rythogegtgpnoned
(() @gﬁ %6 ngméh't INHAT QM:dﬂu?edmlﬂ;%héﬂ/&&thaddﬁdHﬁ(B’) ThOpHD 8Lthamaktion
BHLTe G130 s EoPhe ] Rl e R g QAT g S, o e

over MgSO;. The MgSO; was removed by filtration and the volatiles were removed

under reduced pressure to give (P).
Synthesis of Compound 4

To a stirred solution of (F) [see: Bioorg. Med. Chem. Letter 1999, 9, 2283-88]
(0.082 mmol) in DMF (2 mL) was added (P) (0.082 mmol, 0.046 g), DIEA (0.328
mmol, 0.057 mL) and HOBT (0.133 mmol, 0.018 g). The mixture was cooled to 0 °C
in an ice bath and BOP (0.131 mmol, 0.058 g) was added in several portions. The
mixture was stirred at 5 °C under an atmosphere of argon overnight. The reaction was
then diluted with H,O (15 mL) and extracted with EtOAc. The organic layer was
washed with water, sat. NaHCOQ3, and brine and dried over anhydrous MgSO4. The
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in an ice bath and BOP (0.131 mvol, 0.058 g) was added

in several portions. The mxture was stirred at 5 C
wapaenose’ at nosphere of argon overni ght. The rRPeUSIN5/012740

was 30 then diluted with H20O (15 nlL) and extracted

with Et OAc. The organic | ayer was washed with water,

sat. NaHCO3, and brine and dried over anhydrous MySO4.

TSR 70 Gt ved by YilraRion &id1He 8l FLlPITMORANOB Ok dRed pressure to

MBS AR Y P, 'zbgb%‘i&%oﬁﬁdldspéeﬂ B B 100nM).

red ssure to

(S PR A T, 10 EXGLL;,FZS’E%N-

N-i HOBt, BOP O NO N- ODMF, N HO-00 OHO >;0H
(Q LIOH DLEA DVF, 0 0 HOHOOH®Bt, BOP NJj N

HHO 1O = H Q5 Mo o o 0

. st (T) —Ge-ﬁ‘p%u-ﬁ-d—'( i s Wné)\
essentiall yof o ng the<prdcedure for the® \©
conver silon of Nﬁiﬁolb ub@tituting (Q for XF)

and cy progyl acetic acid for (E). Synthesis (uUm

10 Co nd (U is obtained by essentially foll ow ng
the procedure for the conversion of (C to (D) but

substituting (T) for (O). LioH
o 0 OB, BOP iR
H H o N OH
v/\H/N\:)LN N\)L” - N
o M o & o

e TS

[}
O

Synthesis of (T)

Compound (T) is obtained by essentially following the procedure for the
conversion of (E) to 1 but substituting (Q) for (F) and cyclopropylacetic acid for (E).

Synthesis of (U)

Compound (U) is obtained by essentially following the procedure for the
conversion of (C) to (D) but substituting (T) for (C).

Synthesis of Compound §

Compound 5 is obtained by essentially following the procedure for the

conversion of (E) to 1 but substituting (U) for (E).
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Synt hesi s of Conpound 5 Conpound 5 is obtained by
essentially follow ng the procedure for the

w@ewsaoseon of (E) to 1 but substituting (U) fRCT/8)005/012740
9701643 -60 WD 2005/ 105827 PCT/ US2005/ 012740 Schene
6. Synthesis of Exanple 6 OHOH OHO BocHN H N~OBn
1. TFA, DMF NN LN NOH j OPh 01-) Oj O-Ph Ph N
f SclfarheR. [Byfi¥hEsi@ of BaBOR; 6 HOBT DI EA, McCN, OC O 3.
HZ/ Pd-C RNO (F) NNJ~ N~ NO Q HOPh H O Ph
Synthesis of ){W 5 Conpound (V) (0.25 g, 0.39 nmol)

m x thH120m_ of TFA/DCM (80% and |rre
at|30¢"@hmﬁ g HAr whi ch Wﬁq/ﬁ; \)J\

was cencent ted and pl acedDunder hlogh unm f oM 2O :
hr gifging theé TFAPsalt of the-tribn pep‘t)de afine. The “Ph
crudeéhani @ salt was di ssl/K /\[rn 6 nL DVF apdl W)
2-norpholino acetic aci 8. 0™ g, 0.507 mol) S

added foll owed by DI EA (2OP)5304 BTO. 68 nL, 10 3.90

mmol ). The mixture was codEAMeEd. A C in an i¢e bath o
and PyBOP (0.32 g, 0.62 3.mmig was added and|si,N

under an atnosphere of argon while warming tg roonmo
tenperature overnight. The mxture was dilutéd w tdh)

brine (50 mL.) and extracted with EtQOAc (5x20 pL). The
organic | ayers were conbi ned, washed with sat. HCGO3
(5x15 L) and brine (1x25 rrL) and dri edyo Sp4. 9

The MgSH was renoved by 15 fil

vol ati |l es renmoved under reduced ﬁre-wkgi the H

i nternedi ate O\} “Ph °

[[=2]

Synthesis of (W)
Compound (V) (0.25 g, 0.39 mmol) was mixed with 12 mL of TFA/DCM

(80%) and was stirred at room temperature for 1 hr at which time the mixture was
concentrated and placed under high vacuum for 2 hr giving the TFA salt of the tri-
peptide amine. The crude amine salt was dissolved in 6 mL DMF and 2-morpholino
acetic acid (0.074 g, 0.507 mmol) was added followed by DIEA (0.504 g, 0.68 mL,
3.90 mmol). The mixture was cooled to 0 °C in an ice bath and PyBOP (0.32 g, 0.62
mmol) was added and stirred under an atmosphere of argon while warming to room
temperature overnight. The mixture was diluted with brine (50 mL) and extracted with
EtOAc (5x20 mL). The organic layers were combined, washed with sat. NaHCO;
(5x15 mL) and brine (1x25 mL) and dried over MgSO4. The MgSO4 was removed by
filtration and the volatiles removed under reduced pressure to give the intermediate
ester (0.195 g). To (0.150g, 0.23 mmol) of the intermediate ester was added 10% Pd/C
(0.05g) 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 contents were filtered
through a plug of Celite and concentrated under vacuum to give (W) (0.12 g).
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ester (0.195 g). To (0.150g, 0.23 mol) of the
internmedi ate ester was added 10% Pd/ C (0. 05g)

wo edosoessel? by 5 nmL of 1:1 m xture of MeOH and Be@AUSHNE012740

the m xture was placed under an at nosphere of

hydrogen. After 2 hr, the contents were filtered
through a plug of Celite and concentrated under vacuum
t Syrghess of CPpmpdind® g). 9701643 -61 WO 2005/ 105827

PCT/ US2005/ 012740 Synt hesi s of Conmpound 6 To a

st i r r eto s sirtadisohtion of (F) [ske doori Mert §hemploettechand, 9, 2283-88]

oby B el 4R HB R Ml 3 ) vy Ud R g B

0010 gy DIERI(ERed. 1073x0mol, D.303nkrnl HABB(.teq)., GidmiHoBT.037

i ot 2B G0 5 o i R U )

momk g) whks dddledin seRgaladetims.i Themikarawapairted @ans °C whder an

m xture s stirred at_5 C under an atnpspher.e o
P VAT SR, Do BT SR A< ity e and
Wt thh ol twith BaOW c AMHe 0@ ¥kit BGEeshsWhashedSitARaterTdid boihg ami dried

| ayer was washed with water and bri r@ an drlneﬂ(ﬂ o%{.er d
a ATy AR URAEOD: aRd cas R a L 88 of rpaterig, wag diggplve

Rt LhlfhuBhothto? MR addk1dwily @dd8dns Mpmipsmeat o of civBéHwvater
and slowy added to rapidly stirred, C chilled water

0

( (100 i)y Compaprsimuasthomisoleted by fifetiar €0IN)f i | trati on
(0.080 g). Schene 7: Synthesis of Exanple 7 Ph OO +
HSelreatat]: RynthesiscaExappleBEocNH OH BocNH N = OBn H O OBn O
OO~Ph Ph Ph (X) (Y) 1) TFA, DCM2) G C O O xO

HHI N Nv ' OBn Nal / acet one /- /-,rN HN OBn 1001 .
HO\ ol o -———-——>Ph Ph iy i BocNH. H\/”\
BOCNH/é(OBn ! BocNH OH BocNH N\:.)I\OBn \;_)Lﬁ I E\ OBn
° o % —\Ph L Ph
&) )
1) TFA, DCM
2)Cl/\/\"/Cl
(o]

o} o
o} 0 H H
'W“%NQ%OBH Neliaceone C,ngk”ﬁ;gkom
o] F H o =\Ph ©
Ph ,
(AA) 2)

1. HN(CH3)z
2, Hp/Pd-C

Ho§ H o9 Hof o
Me\NWN\i)L”/a“:ﬂ\é)J\OH - Me\r:l/\/\n,n\i/u\H N\)LH
Me o j o X M o} 0 0
Fq Ph . Fq
(©8) HaN z
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wO Rwsl1iessPh  Ph 0 (BB) HZN 7 0 (F)

(AA (2) 1. HN(CH3)2 2. H/Pd-COOOO0 O M. N-( LN
NOHM.NNNNJILNj(?-" M Ol HO ;,Ph M OHO
9701643 - 6GRCENDS2005/012740
2005/ 105827 PCT/ US2005/ 012740 Synthesis of (X) To a

sol ution of NBoc |eucine (19.81 g, 85.67 mmol, 1.0 eq)
and phenyl al ani ne benzyl ester (25.0 g, 85.67 mol,
1Sphukdgisof () 900 nL of MeCN was added DIEA (44.29 g, .
60 nL, 342.68 nmol, 4.0 eq.) and the m xture cooled to

O C inTaa scplut@nba‘ﬁ\lBocseu'ﬁmet(tﬂ 8l gidgtolimmelat0 adored phiapialanine

% %e %r (2:'@7&%3 Lk ﬂmol %o 2. ‘1;906%!11! M%ggﬁa &5‘355%3 DIEA

s wemag 6p alt, B4MES muet, 4{0 ae) andl thetraixture ddotedrte ACCiimmn isabath.

DB B g PRAPY B a8l 1% 80BoR T PPt pugymor

PLASIU, @3 A0SImiddE 11Ea iwhidhGy AR diiAbkevens pirdikeyovetifive minutes.

500 nL of Et QAc and washed wi th _sat d

b ThaEastinn whePge DT Fopifgpbare Ofﬁ@%@?éﬁ R eveBiR o
byoihiiles W@{e'r&ﬁo@ﬁ Ql?t%? @ed&@/éf%rbsls@x‘é aﬁ%’fﬂ(é\t@ﬂalﬂlﬁg ﬁ{ateriaﬁﬂwlitelebn
pressure to nthesis o Q0 Cco

S8 i 109kt HEACTRA ek At %&éﬂ‘? prge a(nééﬂaf? over
Mgs%)% 38e MERD;, whs RnfRed by ﬁ_ltﬁ%tlc?fpiﬂdtth@fblé’tﬂ& rehbyddesdand
allowed to warmto room I5 tenperature over 2 hr at
whddubedtriressure freging Dur e was concentrated and pl aced

under high vacuumfor 2 hr giving the TFA salt of the

diSyngkgstsiafé)ami ne. To the resul ti ng oil was added

BocNHhPhe (14.68 g, 53.35 mmol, 8 550 .
MeCN, End OBCEpoled solution of 70% TFA/DCM (150 mL) was added (X) (25.0 ¢,

53.35 mmol, 1.0 eq.). The solution was stirred and allowed to warm to room

:L

temperature over 2 hr at which time the mixture was concentrated and placed under
high vacuum for 2 hr giving the TFA salt of the di-peptide amine. To the resulting oil
was added BocNHhPhe (14.68 g, 53.35 mmol, 1.0 eq.), 550 mL of MeCN, and DIEA
(27.58 g, 37.2 mL, 213.4 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 (Y) (24.86 g).

Synthesis of (Z)

Compound (Y) (0.023 mol, 14.5 g) was mixed with TFA/DCM (80%) and
stirred at room temperature for 1 hr at which time the mixture was concentrated and
placed under high vacuum for 2 hr giving the TFA salt of the tri-peptide amine. To a
solution of the TFA salt (0.023 mol, 1 eq.) in MeCN (120 mL) was added 4-
chlorobutyryl chloride (1.2 eq., 0.028 mol, 0.32 mL) and DIEA (4 eq., 0.092mol, 16
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(27.58 g, 37.2 nm, 213.4 mmol, 4.0 eq.) and the
m xture was cooled to O Cin an ice bath. To the

w@ombaesse xt ure was added HOBT (11.53 g, 85. 36rPamnk2005/012740

1.6 eq.) 20 foll owed by PyBOP (44.42 g, 85.36 mmol,

1.6 eq.) which was added in several portions over

five mnutes. The reaction was placed under argon and
almIgwate tnixtwa s stiredrad comnt empertirasfoe 2 by edhgheonggntrated and

f d. Th
r@'é%’?‘? anﬁ%SﬁflﬁrPrél ﬁéﬁpﬁc aéftaf a@&&? e g(rnlmisds vve?e
| | fil dth hed with I d
M‘%&)&g{% iltration and then was e with co

(Y) (24.86 g). 25 Synthesis of (2)

%o;g/pou d flggla%lcgn ofg%f’g"é& é)é§ g?n(g)@vﬁ?) dépa&t,e‘y&né EB mL) was

room ature for
haddxdd Nii(£ 6.1 0. 47embl 7005 xig)r @hm%me%m@ﬂtaédefhmdnder an

d TF
oe%e RO PP B hette Fopefon BETTE"BR Uh CoRertFi
AlyinedsQin@ 2 BTdue tdke@Tp Jin D(IM\/E'EIN drdad @ layer wam svasted e&dthLWater
KO TR AR W R
2Q0%1 302857 PCT/ US2005/ 012740 nlL). The mixture was
stl rred at roomtenperature for 2 hr and then

,%&w%f(ggl and purified by flash chromatography to
af ord (2 88 Synt hesis of (AA) To a sol ution of

(2) ( 1nggoluﬁci)\rlg<|%7—(Am)@O. mB. (zng)mlha? df VHR CEthoN@ad £idsd.)
was a nn
el (57 pgr &OS Btk 2P TR BIEA U o4 mmol,

Nizty AGeHe Yrﬁit[iﬂe%fs stnﬂ@ﬁat FRAC fehPBratiir bibi@gand EdtRbntrated to
concentrated to ness and the residue taken up in

DAranessh d'he regidye cvas muma@%@q@@ée acrvrpshgk veith W%Fﬁroand brine,

bri. \
8 5 Y S ASAD P
( BBy difsoleedsio MaQHRtQAc (LAAN0 (30 andyPd-C. (6%12Gmng) Yas atdgggnd the

(2 wa . .
SR oSBTl TeSale 38 Hh by fogfifempdlyie Db, The
Nlnilxtuﬂ'mas"mm purgedweath ssgdng fikketedithrougb etienpelrcanesntrated to
over dﬁ@# oncentrated to dryness. The residue
WS )Z%“P "ethyl acetate and washed with water
15 dr d over anhydrous MySO4, and
g?i’&tz?ffsrod(icé’ﬂ'pf%” gfve an oil product The crude ester

was ng') TR st Eertolitien o (F 120 Biborg Med (il 1308 1586,5, 473%2ss)

(1.2 eq., 0.054 mmol) in DMF (3 mL) was added (BB) (1 eq., 0.045 mmol, 21 mg),
DIEA (4 eq., 0.18 mmol, 31 uL), and HOBT (1.6 eq., 0.072 mmol, 10 mg). The
mixture was cooled to 0 °C in an ice bath and PyBOP (1.6 eq., 0.072 mmol, 37 mg)
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 and dried
over anhydrous MgSO4 and concentrated to an oil that was purified by flash
chromatography to afford compound 7 (16.7 mg) (ICso 20S CT-L <50 nM, Cell-Based
CT-L <150 nM).
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reaction mxture stirred under 1 atnosphere of H2 at
roomtenperature for 2 hr. The mxture was then

w@eoogaessai t h argon, filtered through Celite, aPdI/uS2005/012740

concentrated to provide (BB) (21 ng). 20 Synthesis of
Conpound 7 To a stirred solution of (F) [see: Bioorg.
Med. Chem Letter 1999, 9, 2283-88] (1.2 eq., 0.054
miygheme; & Spfesispifixymplad added (BB) (1 eq., 0.045 mol,
21 ng), DEA (4 eq., 0.18 nmml, 31 /LL), and HOBT
(1.6 eq., 0.972 mmol, 10 ng). The m xture was\ cool ed

to 0 C i rce dath and PyBOP (1.6 eq., 0.0 mm(l)
Sgogm\}l@ s fhdded in several portig e fri Xt ur 0o

was then Ntilfred aOBs CluhthdC an atnosphery of Y~ N
g roM-was then difl ubedyjth ©
EtOQAc. T g or gant&)l ayer

nitr n ovePni ght,. Th

sat . md ognd gf(%hr act ed wi
was washed with water and and dried ove
anhydrous MgSO4 and cong to an oil that was
purified by flash chromat ography to afford conpound 7
(16.7 ng) (1C50 20S CT-L <5@gynM Cel l,-RBageg | 30 CT-L
<150 nM. 9701643 -64 WD 2005/105827 PCT/ US2005/ 012740
Schenme 8: Synthesis of Exanple 8 1 O2HRS0.@ YocHN ~H
N OBn 1. H2/Pd-C BocHN~-N't OH OO Ph 2. (Y)\ Ph Ph

(CO) OHNO (F) 1. TFRADCM 2. RS@2CI O O N N
NN O H 9 gy 0 o
y O\\§,N\)J\N N\)J\N
N 6 (- o LMo
/
Ph 8
Synthesis of (CC)

Compound (Y) (1.55 g, 0.0023 mol) was dissolved in MeOH/EtOAc (1:1, 40
mL) and Pd-C (5%, 500 mg) was added. The mixture was stirred at room temperature:
under hydrogen for 2 hr, and then filtered through Celite and concentrated to get the
carboxylic acid intermediate. To a stirred solution of (F) [see: Bioorg. Med. Chem.
Letter 1999, 9, 2283-88] (1.2 eq., 2.55 mmol, 436 mg) in DMF (50 mL) was added the
carboxylic acid intermediate (1 eq., 2.12 mmol, 1.24 g), DIEA (4 eq., 8.48 mmol, 1.5
mL) and HOBT (1.6 eq., 3.39 mmol, 458 mg). The mixture was cooled to 0 °C in an
ice bath and PyBOP (1.6 eq., 3.39 mmol, 1.76 g) was added in several portions. The
mixture was stirred at 5 °C under an atmosphere of nitrogen overnight. The reaction
was diluted with sat. NaCl and extracted with EtOAc. The organic layer was washed
with water and brine and dried over anhydrous MgSO4 and concentrated to an oil that

was purified by flash chromatography to afford (CC) (356 mg).
Synthesis of Compound 8

Compound (CC) (23.6 mg, 0.034 mmol) was mixed with TFA/DCM (80%)
and was stirred at room temperature for 1 hr at which time the mixture was

concentrated and placed under high vacuum for 2 hr giving the TFA salt of the tetra-
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NOHOPhHO/ I Ph8 Synthesis of (CC) 5 Conmpound
(Y) (1.55 g, 0.0023 nol) was dissolved in McOH Et OAc

W@ 2003105807 nl) and Pd-C (5% 500 ng) was addedpCTg2005/012740

m xture was stirred at roomtenperature, under
hydrogen for 2 hr, and then filtered through Celite
and concentrated to get the carboxylic acid

i pegiderdiizet o adCH solutipn efiths IFAtseld wanidde# ) 3| Seimethyl-1-H-

S g o L o 0% b 0

c atﬂmszd &10) aad thd mintuer wathtiakeé at(rbora dempe?atii2 overaight. 1T 4rude

4 || .5 .. d HOBT 6
xRl chnfero B Rl e Rl o en o BIPAS Trec
I Rraafiic la}%EwbﬁilliBh&ﬂdlthvB@alﬁcﬂ.brﬁleﬁdhed oIer3hdrons MESGH and

was added, in s ver al m xtyre S

S EpnepBr it fogn s Brs Bttt RS gL EoBHlof iy g afford compound 8
oYBfg) gty 203 U1 €208 hMNCelMBEsediATUL edooith sat. NaCl

and extracted with Et OAc. The organic | ayer was washed

15cNdntd0: WehiBésiddTdExbimbR® and dried over anhydrous MySO4
and concentrated to an oil that was purified by flash

chr omat ogra hy to af ord (CO (356 ng). Synt hes s of

Conmpoung }&‘\/o sind (23.6 ng, O. 034@

Mgy Wilt vvlth TF ‘aiﬁ@fﬂms sti 0
terrperatLhL or 1Nhr at™ wWhi. glicd 1 me ﬂ’he\nﬁ \;/IIL s 20

conc rat e pI afed under high vacu%r]a/f or 2 r \ph

gi vi the(Cf'FA salt of the tetra 9701643pn65 WO 9

2005/ 105827 PCT/ US2005/ 012740 peptide am ne. To a DCM
solution of the TFA salt was added

1S§nt}5estsrdf@£zbbﬁlnd|¢ H pyrazol e-4- sulfonyl chloride
(1.2 eq., 0.041 mmwl, 8.5 ng) and TEA (4 eq., 0.136

Mol ,  26mbgunddC} (88. 7rﬂ1g<,tom9e as) Fhi mixed with TEAIDTM (80%)
te‘r;&perat ure over ni ht The crude m Xt ure was

Wt fled at rpemd?lmé@gre 40 ré Whish tigseheomEtyg Reh up
| Qorebfied abl laeePiriiRIhiEh VAX B ﬂﬂ\%h:?ﬁﬁ@ theWHANaWR Ble tetra-

and brine, dried over anhydrous
c dertidaemince d oad> @M selufion phthe JEA Splu (] @déied Blyenvl igegyanate (1.5

C?_& Eﬁr‘zﬁ 8%{0‘;1]‘ A3y, gTdaﬁas egz éé‘%’ﬁ’ﬁd%nﬁ ?\% ELngih)i il 1§§91r@9z§s

Sytirdded renofempsratpd evegni S cHN 'Grudeniktu® was cpm@@Meém dyypess
Nal% the residue was taken up in EtOAc. The organic layer was washed with water and
brine, dried over anhydrous MgSQOy, and concentrated to an oil that was purified by

flash chromatography to afford compound 9 (2.8 mg).

Scheme 10: Synthesis of Example 10

(o}

0
¢a ﬁ; \)L o iTemooM HTH\/[Lu 1

2. RNCS H i
( “Ph
(CC> L

Synthesis of Compound 10
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HHOZ2.  RNCOPh OOHO~Ph Ph Ph (CC Ph 9 10

Synt hesi s of Conmpound 9 Conpound (CC) (63.7 ny, 0.092
wonwb)loisas ni xed with TFA/DCM (80% and was sSPCT/DSZ0H012740

roomtenperature for 1 hr at which tinme the m xture

was concentrated and placed under high vacuumfor 2

hr giving the TFA salt of the tetra 15 peptide am ne.
T&omppeM (6D (8. oredt. 0 meolmyes swiked witls TRAAEAM (8@M)and was

o PGS lmppranior By i me 08 ik e el g

r obwed wriperigh vacguro er irgiting b &Farsald ef e tetureptidesamine. To

F S R B o SRR
b i, 200uL) @dd mm (heah, ym Mowsm) araintle mintoe rWas afireddl 4t0

i] th i £ied 20 flash ch h
) bR Sy R S BTR RAEipd
Exaidab &vad k80ggHN EIQAB-The@rdanic Tydt E@M’vaéﬂe&\rvduhhbat@andl'blhhe

0.2. RNCSP O Ph Ph  Ph ( Ph 10 Synihesis
ofTiebNYS e bSOl a5t copesnied Gty abayes puribid by Hach
P@Voh@%@ﬁ%ﬁﬁtb?a?ﬂ%c 16#%) (48.5 ny, 0.07 mml)
was m xed wth TFA/ (8U°/§ and was stirred at room
t gapfarhtyr e for 1 hr at which tine the mxture was
concentrated and placed under high vacuumfor 2 hr
gi Vi ngThde sKiff indhd arOf i1l B ghBE, @ bB &Ik kB c@ i ing® More
DCM sol ution of the TFA salt was added phenyl
i SBREEG sFRetimentation, ggmerops eqytyalegts iprhe CO%OWS apfhmeshegs of
( BseBiflereofYedelibBRirein 4 Qudh) eq@lehil Greoithr&l 9% withid theStope
at  roomtenperature overni ght. The crude m xture was
c ehdésrinveatietandsreiroyred by sredolioveing eleisdue was taken up
in EtOAc. The organic |ayer was washed with water and
br i ne All gf the gbopevited Frifgreicesizndvyblivptignspre bereleninperperdted by
a?a othat was purified by flash chronatography to
fforcf conpound 10 (1 ny).
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10 Equi val ents Those skilled in the art wll

recogni ze, or be able to ascertain using no nore than
WO 2usi10882EXper i ment ati on, numer ous equi val ent SPEDUS1965/012740

conmpounds and net hods of use thereof described

herei n. Such equivalents are considered to be within

the scope of this invention and are covered by the

f Ve Oliimg cl ains. 15 All of the above-cited references

and publications are hereby incorporated by

reference. 9701643 -67 WO 2005/ 105827 )

PCT/ US2005/ 49 somagmdhavigg a stpeture offosspla 6 AH2 playmagpuically

ShEdGlablkQalPfhedef, MUl @ (1) or a pharmaceutically
acceptable salt thereof, ,~HR2ZNORI XRO5-JAN

Y-'"- NRHOR3 HOOS(Q) vvheréinsﬁachAis

i ndependent |y sel ectjed ff omi=0,||C= and >%02i or A
is optionally éa&ffgﬁﬁiiiﬁﬁdﬂ\fh%ﬂN ' to an
occurrence of Z; I s labsent of,_ i sHsel Bcted from C=0

c=S, and S, preférably 1Ois Rbsent o C=O Mis
absent or is Cl_12al kyl; 10 is absent or is selected
fromO, NH and N-Cl.6alkyl ;DX is selected fromo,
Nkt € Bpblondenn spciapasiicer s, aglsest 0 11om
0, NH, N 6al dengly s 502, CHORILO' B &rocorio:
edcls optignslly o dexplentieond|whes efliecsnb @ anogenr@nee)f AH, and

GBSt Bl ol RGO ke L hghogE o

RM &rabseatiahis Cndelpgindent | y sel ect ed from CL. 6al kyl

AR g R RO 2 e

WX 13 sele@edofiroriD), BIED bndNi@iQalkglm ne, car boxylic acid (or

gl](glg lla stehigcﬁ{igs%pcfed %%he ) NH,t IQ-ICC;Lélk}%,r S,tsjg)l, %%tz,h((?ﬁORw, and
CHCO,R";

each Z is independently selected from O, S, NH, and N-C;_galkyl; or

Z is optionally a covalent bond when adjacent to an occurrence of A;

R', R% R?, and R* are each independently selected from Cy.galkyl, C1.¢hydroxyalkyl,
Cigalkoxyalkyl, aryl, and Cj.¢aralkyl, any of which is optionally substituted
with one or more of amide, amine, carboxylic acid (or a salt thereof), ester,
thiol, or thioether substituents;

R’ is N(RYLQR’;

RS is selected from hydrogen, OH, and C;.¢alkyl;

R’ is selected from hydrogen, Cy.¢alkyl, Cygalkenyl, Cygalkynyl, aryl, Cy.garalkyl,
heteroaryl, C;.gheteroaralkyl, RSZAZ—Cl_galkyl-, R”Z—Cl.galkyl-,
R30)R’0)P(=0)0-C galkyl-ZAZ-C galkyl-, R®ZAZ-C; salkyl-ZAZ-C;.
salkyl- (preferably R®ZA-C salkyl-ZAZ-C)galkyl-), heterocyclyIMZAZ-C;.
salkyl-, (REO)(R’0)P(=0)0-Csalkyl-, (R'%),N-Cy.ppalkyl-, (R19);N*-C,.
12alkyl-, heterocyclylM-, carbocyclylM-, R”SOzcl_galkyl—, and R“SOZNH; or

R® and R together are Cy.salkyl-Y-Cy.galkyl, Csalkyl-ZAZ-C.salkyl, ZAZ-C;.galkyl-
ZAZ-Cygalkyl, ZAZ-C;¢alkyl-ZAZ, or C;.salkyl-A, thereby forming a ring;
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20 R5 is N(R6)LQR7; R6 is selected from hydrogen, OH,
and Cl1 _6al kyl; R7 is selected from hydrogen,

w@08abisyt , Cl. 6al kenyl, CL. 6al kynyl, aryl, PCT/US2005/012740

Cl. 6aral kyl, heteroaryl, Cl.6heteroaralkyl,

R8ZAZ- C1_%al kyl -, R11Z-Cl_$al kyl -

( R80) ( R9O) P( O)OCI $al kyl - ZAZ- CI $alk |-,

RZ ald R agandepéndzmt €lected SroBeliykydgen, (n]m’caifcancabbyaalkyl Ci

gg IZ@- Ic-l 11§ ?P-‘ag?j aﬁ@@}"gf@g%é(ém)é a(flhgr%lﬁ(yp G b}lﬁh eroaraﬁ(y'l'

( RlO) ZNeféztabl)Z ﬁbin)liydrogélR]I&)ta% thtoﬁ,’land (i 2akilydr-R® and R® together

het er oc yl car boc | M, Rl 502C1. 8alkyl -, and
R1' SO2 %16?1&&}18’%3' g?fxqr@éét%er are

CibaﬁﬂklRst indépéidennty setdcted Gonbmydidten 4AYE ChIGH |pkéﬂ:rably 01 salkyl;
ZAZ-Cl. 6al kyl - ZAZ-Cl_6al kyl', ZAZ-Cl . 6al Kyl -

Cl . 6al -A, thereby fornming a ring; 9701643 68 V\D

2@0515 HfefehlekilyHeldsid@ @m0l Arath, ORBaIRN dclaalk@ﬁﬁ Cl 5a1kyny1
I ndependent | y sel ected from hydr o%waralrret al

at 1 on,
Cl. 6al KaFpocyelyl, hefgrogsiyh arylehetergpq}d, kylyqnd C1 5heteroaralkyl

hetRidRa it whéd RERTRSKIM, ardtslis Ghsefl) EREIQRE ﬁﬂlcﬁé’ en unsubstltuted
preferably from hydrogen, netal cation, bal

or R8 Qn@a IdCtQ ¢r chainef @mmeaplraw-butomaébwt @opa, }n/gnzoyl

ari ng &R

Ry o ARty e ANRRTTERE) WAL AR, iy
is i ndbfp?@m]demat@wn}sld%c)t Exsthfor@ﬂlomﬂarhwgﬂr(l“m(cl o albistituted or
Cl. 6al ken rbocycl yl, heterocyclyl,
aryl, e %thl(%%?rgﬁ%%ggoragﬂ %? and C1. 6heter oar al kyl ,

p nmmydxecluﬂdnat oﬁ/ﬁleseqﬁtﬁlce ZAH, atrlea@-&eamﬂnl@r ofthabzmedce nth’Fbe
i s not tﬂ%ﬂg gtltut ed 10 Cl-6al kyl C=0O, a
furthef i) %q‘va 8 aci ds, t-butoxycarbonyl (Boc),
benzoyl (Bz), fluoren-9-ylnethoxycarbonyl (Fnoc),

triphenyl it X b
trichl gr oet%gi{r}éﬁn‘g#L h’tlrk{'g%f%l‘ %r X‘gﬁ% ?&Yu‘t E{erg?orpendenﬂy
unsledtest frami Ceghllad whd Grsatedityér oaryl ; and in any

occurrence of the sequence ZAZ, at |east one nenber of

t he sequence nust be 15 other than a covalent bond.
2. A c@npouﬁqdompowﬂafd\aml 2 whereii R’ &1d R°Ree bl C:.ganalkand

B R e ios o G ot el m o wher o

ompound of claim2, wherein Rl and
R3 are both Cl 6aral kyl and both R2 and R4 are

Cl. 6al kyl . A compound of claim 3, wherein X is O, R! is 2-phenylethyl, R? is
isobutyl, R? is phenylmethyl, and R* is isobutyl.

ﬁ

5. A compound of claim 4, wherein L and Q are absent and R® is C,.

5alky1.

6. A compound of claim 5, wherein R’ is selected from Cisalkyl, C;.
salkenyl, Cigalkynyl, Ci¢aralkyl, and C;.gheteroaralkyl.

7. A compound of claim 6, wherein R’ is Ci-salkyl.
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20 4. A compound of claim3, wherein Xis 0, Rl is
2-phenylethyl, R2 is isobutyl, R3 is phenyl nethyl,

L and Q are absent and R6 is C1_ 6alkyl. 6. A
conmpound of claim5, wherein R7 is selected from

Cl. 6al kyl, C1_ 25 6al kenyl, C1.6al kynyl, Cl.6aral kyl,
and Cl86het Arcompalidyf claiin 7 Avieoeip & iscbutfl. cl ai m 6,
wherein R7 is Cl_6al kyl. 9701643 -69 WD 2005/ 105827
PCT/ US2005/ 012740 8. A conpound of claim 7, wherein
R7 i s ButylAcompaundmnifplsimd, wierein & i Giealbisilein R7 i s
Cl. 6al kenyl. 10. A compound of claim9, wherein R7 is
allyl. 11. A conpound of claim®6, ;wherein R7 is

CL_6al kny| A compaund okchgndoirrinR’ 82dyn 11, wherein R7
is propargyl. 13. A conpound of claim®6, wherein R7

is Cl.6aral kyl. 14. ormpound .of ;cl aim 13, wherein R7
i s pheﬁgl ne%ﬁ?@?ou“f§é°1,0&%n‘gﬁ%lﬁﬁﬂkofs CSW@‘}‘HY%‘, wher ei n
R7 is Cl_6heteroaral kyl. 16. A conpound of cl ai m 15,
wherein, R7 s selected, fr -pyriayl . 3- 10 pyridyl,
and 4- g%/'ri délcf)mg%n%,&%glg%gg]ﬁ@eg%niél %ip%qur,gy erein Qis
absent and L is SC2. 18. A conpound of claim 17,

wher ei p; R7 } t .63b 1
6ar al kg? p 1%.%012%%%?281%%& g,;{}; %ﬁ%@% %386,1'6%%%?@ n R7 is
Cl. 6al kyl. 15 20. A conpound of claim 19, wherein R7

is methyl. g%om@mﬁﬂ@@fdﬂglﬂfwheieﬂ{ﬁlﬂghe 5tﬁ§/ln R7 is
Cl. 6aral kyl. 22. A conmpound of claim21, wherein R7

is phenyl. 23. A conpound of claim4, wherein L is
C=0. 9791648 corhifoldi@ o2 0lfh 8,0 7ein RGE/Q/SRAG84R1FI7 40  24.

A conpound of claim 23, wherein R7 is selected from

hydrogen, Cl1_ 6al kyl, Cl.6al kenyl, C1.6al kynyl, aryl,

Cl_6ar 88.kyl A coap@mdaf ylhim (3, whbeireR Oakdbdiad frodr84ridyl, 3-
pyridyl, and 4-pyridyl.

17. A compound of claim 4, wherein Q is absent and L is SO..

18. A compound of claim 17, wherein R’ is selected from Cisalkyl and C;.
saralkyl.

19. A compound of claim 18, wherein R’ is Cisalkyl.
20. A compound of claim 19, wherein R’ is methyl.

21. A compound of claim 18, wherein R’ is Ci.saralkyl.
22. A compound of claim 21, wherein R’ is phenyl.

23. A compound of claim 4, wherein L is C=0.
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Cl_8al kyl -, R11Z-Cl_$al kyl -,
(R$O) (ROO) P(=0) O Cl _$al kyl - ZAZ- C1. 8al kyl -,

W@ R@IIRI0) P(=0) O C1. 8al kyl - Z- C1_sal kyl -, PCT/US2005/012740

R8ZA- C1. 8al kyl - ZAZ- C1. 8al kyl -, 5

het er ocycl yl MZAZ- C1_8al kyl -,

(R8O (ROO PX;;)) O Cl. 8al kyl -, (R10) 2N-C1_8al kyl -,

( R10) 3R¥- C1Agampyind ofgline 23 ovhersin R is selgetod Gym hythivien, Ci-

TR CLaebi s fin STt Moy e lal i8h ez
él-(m;gl}(ylﬁeﬂlE@Ct-ﬁkﬂ?l(lé@mk}g@)ﬂﬁm'gﬁ@!lw@f-SalkYL'a
oRPIETRC LI RS R T RN A B
_Cmvatc&mly]bﬁlmz-c1225kYI-A(K80])dﬁé’?DR{|=O_BO-@1géIhyIZ4R1°_)Mﬂetfleg'alkle

. . C er el X
RIRARY i P ST A ot B KPR eaey R RN H:
gzgi 2-56! ?Cte?oferﬁ"} etgﬁl’ i-SOpItrOp|yI ul fopyl)ethyl. 1
25" A B bR aEaher o v e T e Crao s 2 el Ry

2QalkA-ZRouiad, 21, GAIRj1A &&:l-mkgm,i tRerBy fotmiRlaaaized
from 2- phenyl et hyl hen

, yl met hyl , ,
( 4- met PeskaAsh eFrpITPRRS(Of ¢ and Adis EdeRsngprlipfier fspypvaleys ond.
(4- fluorophenyl)nethyl. 30. A conpound of claim 25,
whereipn_R6 is Cl.6al ky] .a R7 i.,s_aryl. 20 31. A
Conpoutit of ASPRPHRST SRR 23 1 t ot ed or
unsubstituted phenyl. 32. A conpound of cl aim 24,
whereip, Qi s absent., ar. O d.R7.is6 Docycl yl M.
970164207 1A BB T 6l 35 BRI it Fas el
conpound of claim 32, wherein carbocyclyl is
cycl opsopyl I - AT I
25 wharer v RompSHE o B b wbreif 2R SRGHRE il o B R 148bropy,
R2.22-Giflugamicthy], and 2-(methylsulfonyl)ethyl.
(R8O (R90) P(=0) O Cl . 8al kyl -ZAZ-Cl . 8al kyl -, 5
(R8O (ROO P(=0 O-Cl . 8al kyl - Z-CI _8al kyl -,
R8ZA- C28.8al & ypmpoyndof clgim k3 wherein R’ is Cysaralkyl.
?;tsg?%col)él S50 Bal loL. . A | £=0_and Z is 0

= . 8al kyl -, is =0 an is 0 or
NH. 3529-A corpBnerndef claina?dnwdgreinR ois eplpcted from @-phenylethyl,

phenylmethyl, (4-methoxyphenyl)methyl, (4-chlorophenyl)methyl, and (4-
fluorophenylymethyl.

30. A compound of claim 25, wherein R® is Cyalkyl and R is aryl.

31. A compound of claim 30, wherein R’ is substituted or unsubstituted

phenyl.

32. A compound of claim 24, wherein Q is absent or O and R’ is

carbocyclylM-,
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36. A conpound of claim 35, wherein R7 is
het erocycl yl MZAZ- C1. 8al kyl - 10 and heterocyclyl is

woz@ditesset enyl or N(R12) (R13), wherein R12 andP@W/BS2005/012740

together are Cl_ 6al kyl -Y-Cl1. 6al kyl, thereby form ng
a ring. 37. A conpound of claim 36, wherein R7 is
sel ected from (R10) 2N-C1 8al kyl - and (R10) 3N+(CH2) n
, and BA.0 i 4 compeuidoficlaiiB82, whestmersboriclyt is ey donroms or
ﬁglglk ol Y is heterocyclylM and hetercyclyl 15 is
ed from nor phol i no, piperidino, piperazino, and
pyrrolidino. 39. A conpound of claim?24, wherein Qis
0 or N 40a cémgeﬁmq;fefanﬁﬁs GliRdh R s&@&é@fr&m'ﬁ@ZAScl salkyl-,
al kyl and R7 I s sel ected from C1.6al kyl,
%a@a#aﬂvll (Pa@d(R&@)lﬁﬁ@iCéCoﬁﬂlﬁdewz-leth, conpound of

ﬁ‘@&%@s A R I S

AhetarqsmlﬂMZﬁZﬂxmﬂmlz(lR SO (HONE Careloft? A is@ethend AisO or
C&}gal kyl - Y- Cl. 6al kyl, Cl.6al kyl - ZA-Cl. 6al kyl, or

al kyl - A, thereby form ng aring. 43. A corrpound of
claim42, wherein L is C=O Qand Y are absent, and

R6 and;R7 t g@qet her, a6 Ydia X3{d. 3al kyl . 9701643
_72 V\D§005/ e g%n P&f%%05#0i112740 44. A conpound

of claim42, wherein L and Q are absent, and R6 and R7
togetheg ar g obihp §|§iid|ﬁf|craifn§:§e va@kéﬁyw isH5terod aﬂmml HHikey1-
claimA42, vvhereln Lis C %@ﬁ absent X( I s,,sel ecte

f eadhetrroaysdyl i @odivpikyl or %Iﬂ%f e R 6 ged Retogsther are Ci.
CliBal N 3@h A conmpound of claim42,
V\%%ﬁ@ Jd%akﬁ: )b |sln bse t and R6 and R7 together
are Cl. 3a| kyI Y- Cl 3al kyl . 47. A conpound of cl aim 42,
wher ei B7L apdompadi &c@n@@@' wiRred R’ KEelediOOREMER "BNEC,.

C . 2al kyl - ZA- C1. 2a|k .,&8. A conpound of claim 42,
whdkdr #nd (R ﬁ@ﬁ?r)xe,@é@ @ wBlkdnd R7 10 together are
C2_3al kyl -A. 49. A conpound having a structure of

formula Il or a pharnaceutic ept abl e _sal t
t her eofS ~ [ngpgupé qhgl ag"(n 25, \ﬁleremR 13% grocyclyll\/f- and hetercyclyl

is selected from morpholino, piperidino, piperazino, and pyrrolidino.
39. A compound of claim 24, wherein Q is O or NH.

40. A compound of claim 39, wherein R®is Ci-salkyl and R’ is selected
from C.¢alkyl, Ci.saralkyl, and C;.gheteroaralkyl.

41. A compound of claim 40, wherein R’ is selected from methyl, ethyl,
isopropyl, phenylmethyl, and (4-pyridyl)methyl.

42. A compound of claim 24, wherein R® and R” together are C;_salkyl-Y-
Cisalkyl, Cy.¢alkyl-ZA-Csalkyl, or Cigalkyl-A, thereby forming a ring.

43, A compound of claim 42, wherein L is C=0, Q and Y are absent, and
R® and R together are Cj.3alkyl-Y-C.salkyl.

9701643 -72 -



10

15

20

RS' NNvNHOHO (Il) 15 wherein each Ais
i ndependently sel ected from C=O, C=S, and SO2; or A

WO 2006p038enal | y a coval ent bond when adj acent tBCHEHDNS2005/012740

occurrence of Z; L is absent or is selected from C=0
C=S, and SO2; Mis absent or is Cl1_12alkyl; Qis
absent or is selected from0O, NH and N-C 6a| kyl ; 20
X is séhectddompownd®s chim 42 nherirch asdQleyd absant; R sehR’

or, ¥ NH, N-Cl.6alkyl, S, SO SO,
crﬁﬁs%f%g?ﬁwa each Z is | ndependent | y

sel ect ed fromO S, NH and N-Cl.6al kyl; or 9701643

- 73 VO ?005 glﬁ\% dP@Ifahl@EQ%(e%%E'fsoc—éudg%a%Q&ﬁ GinﬁlsL}%cted

a coval ent en adjacent to an occurrence
REroaniyHRad a& 61 @Hoh anﬁ&ep@ri’?f dogetther ml%e@léﬂ-Yﬁmmlkyl
Cl. 6al kyl, C1.6hydroxyal kyl, Cl1_ 6al koxyal kyl, aryl,

and Cl. 6ar al kyl, any of whi ch is optional ly 6 ;
subst i f&t edA\ﬁPmﬁou@ﬁ’éC]é}m fibrdegsin b i G0 % *‘rl?éem and R” and R

%ﬁfé}/éﬂe@gg aIt thereof), ester, thiol, or
I oet her s stltuents R5 is N(R) LQRY; R6 IS

seI ected from hydrogen, OH, and Cl.6alkyl; R7 is

sel ect gyl f rR%Mé&rﬂgﬁ Blainth2, Gdtleleyl L afel AGR ke0¥hd R® and R
Cl_6al kynyl , ary N Cl. 6aral kyl, heteroaryl,
Cio%ﬂ’é’E@Pé‘aﬁadWﬁ Cradk- C 3al kyl -, R11Z- C1_$al kyl -
10 (R80) (RO P( O)OCl 8al kyl - ZAZ- Cl 8al kyl -

E th é\rzogé,c |8;l | l,%@mga og H’c{%%ﬁﬂ w@érem L and A are C=O and R and R’

( RSRIHRAOR a1 A.CL. 8al kyl -, (RL0O)2N- Cl_12al kyl -

(R10) 3N+- C1_12al kyl -, heterocyclyl M, carbocyclyl M,
R11S02C1_  8al kyl -, and R11S2NH, or R6 and R7

toget hg9. arga c@ﬂnp&&idlhyl{rmg a Gtuchat kf/formula II or a pharmaceutically
Cl _6al h% ]%AZ 6a| kyl , ZAZ- Cl 6al kyl - 15

7 ARepiabls splf fhereok n7 (31 6a| kyl - or C.6al kyl-A R8

and R9 are independ zsel ecteg frgm hydrogen, netal
cation, Cl- 6a| kyl , nyl Cl 6al hyyl , aryl,
het er oaryl kyI

ety
wherein each A is independently selected from C=0, C=S, and SO,; or

A is optionally a covalent bond when adjacent to an occurrence of Z;

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

M is absent or is Cy.j2alkyl;

Q is absent or is selected from O, NH, and N-C;_galkyl;

X is selected from O, NH, and N-Cy.galkyl;

Y is absent or is selected from O, NH, N-Cy.galkyl, S, SO, SO,, CHORIO, and
CHCO,R";

each Z is independently selected from O, S, NH, and N-C;.salkyl; or
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preferably from hydrogen, netal cation, and C -6al kyl,
or R8 and RO together are C 1.6alkyl, thereby formng

w@2005n058220 each R10 is independently sel ect edP€T/0R2005/012740

hydrogen and Cl - 6al kyl, preferably Cl_6al kyl; and Rl1
I's independently selected from hydrogen, Cl.6al kyl,

Cl. 6al kenyl, C-6al kynyl, carbocyclyl, heterocyclyl,
azyik pptiveb By memwent 1®11d Gden bcﬁydent tand oGurehet drioar al kyl ,

PR KRS R OB B S Bay o
L g :1 tZ gegallaimalhyloérya m:czﬁr)]l_gfalklﬁ a?y efJ\Nth];( ;Sgﬁmbmhliy: lsufsBortdd, with
Cr1 o haRSA St LR o s SrAsa et pBh e hio, o

trichl eicegicdheneamedlgnyl (Troc); or substituted or
ungubséﬁ“I uted aryl or heteroaryl; and in any
dB% ¢ he sequence ZAZ, at |east one nenber of

tIRélssgg%@a%n{m  OBBQn@ N @ilkfhan a coval ent bond.
9791643 74 2005/ 105827 PCT/ US2005/ 012740 ~ 50.

A
h Aoy depgen G stlisyleC o Meaylnr-@lkynyl) aryl Prgralkyl,
p ar rra I J dof R6 R3
ﬁ&% ngid &a@&&ﬁ%aﬁ Z@&Zﬁéki&an?lilek 9 (Illlgfﬁ-)icylo 6 3
x i s o(R R @bP(f@%PJﬂykalkséTZé*fZeCa@ﬂlvlﬁR -CraalkyRZ.AZ50d

0 o e naBE ol eri | neryRagiRaoD 21 %“ﬂﬂ‘ RO

one of CRﬂzalkﬂz (R??&N*dhdzaml-s bet@rogmb{hM - shrboeyolsiMa, R’ S@zCl
GeORJﬂﬂ, 3R1R1110IV R5, R6, R7, and
R8 are glépe en(t)’ry 'sel ected from CL. 6al kyl ,

CRé6hy Rf wgytabrayt Ci.@lkyl-Y-Ci.galkyl, Ci.galkyl-ZAZ-C;. Galkyl ZAZ-Cygalkyl-

ZAZ-Cy.galkyl, ZAZ-Cy.salkyl-ZAZ, or C;¢alkyl-A;

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

each R' is independently selected from hydrogen and Cj.galkyl, preferably Ci.calkyl;
and

R!! is independently selected from hydrogen, Cy.salkyl, Cy.salkenyl, Cysalkynyl,
carbocyclyl, heterocyclyl, aryl, heteroaryl, Cj.¢aralkyl, and Ci.cheteroaralkyl,

provided that when R®is H or CH; and Q is absent, LR is not hydrogen, unsubstituted
C1-alkylC=0, a further chain of amino acids, #-butoxycarbonyl (Boc), benzoyl
(Bz), fluoren-9-ylmethoxycarbonyl (Fmoc), triphenylmethyl(trityl),
benzyloxycarbonyl (Cbz), trichloroethoxycarbonyl (Troc); or substituted or
unsubstituted aryl or heteroaryl; and

in any occurrence of the sequence ZAZ, at least one member of the sequence must be

other than a covalent bond.
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6al koxyal kyl, aryl, and O _6aral kyl, each of which is
optionally substituted with a group selected from

wa@pedodagssami ne, carboxylic acid or a pharnaceut PCEUB3005/012740

acceptable salt thereof, carboxyl ester, thiol, and
thioether; 15 RO is a further chain of am no acids,
hydr ogen, Cl1.6acyl, a protecting group, substituted

or unsfbst i Agompovadphyinga stsudust bf fotredla GHI) ons plrstmbdeutiedly
h I I e substituents include hal ogen,
cgé%gt%ﬁe?éalmh%égﬁ hydroxy, aryl, and Cl_5al kyl; R10 and
R11 are independgnt| y selréct gg¢ f rom hy@dr ogen and

Cl - 6al kyl, or R1Q andl R1 t(fget r fbrmp 8- to

6- menber ed cari® | r ' Ny 20 R12
and R13 are indepe genﬁzy | ected £4 om hydr ogen, a
nmetal cation, CL.6alkyl, a .6aral Kyl, or Rl2 and
R13 together represent Cl.64glRyl, thereby formng a

ring; . a IS nt or s selected from-COQ2 or
@"(?’g%)}f)‘sqgﬂn’ﬂrﬁﬁag‘%ﬁ% 1BP8P: conposi tion conprising a
CRMIGURY a8d REhRiiibederdbniBQeled2d 806 HdREE MRCLHbIFS fhinula
acceptable carrier. 9701643 -75 W0,2005/ 105827

PCT/ USPOo8ihdhomapise et at keagang 9§RoR ' Riapwsl R i g gigyp of formula
N-ternjypal nucl eophil e hydrol ase, conprising

adm ni st'ering a therapeutically effective anount of a
compound of claim 1. 53. A rretﬂ1qﬂq1fzor t he treatnment

of inflammation, conprisigg edpfiistering 5 a
therapeutically effect®ve unt QRt"a conmpound of
claiml1. 54. A method foR'{ Rif biti ng or reducing HYV

i nfection, conprising adm nfvst ering a therapeutically
effective ampunt of a compound of claiml. 55. A

B, iRSdR T, end Rhare independently selectad fromd@ galikgly &t.dhyéroxyalkyl, C;.

di sease C risin adm.nj steri.ng.a.therapeutjically .
ef f oot TS CreBRlse b RsRay VeiRipgpponaly susitiyed with
met hoda grotip tdm%te_tdrfgm argide, aa{inérﬁmbmm_sﬁiiorlpmrfﬁl?mﬁ_eauy
conprisin a istering a therapeutically effective
armuntaCB?pq%Iﬂ%E?%&ﬁ?ﬂf’ @Fbo Ylﬁsﬁf’f.lo o 1@&“’F‘rﬂ“t%od for the

t RERtaBAker @haifi 8N%RIo aGQRYdrSEMICAABYING BroREHiNerup, substituted
t herapeuti cal l %/ ef fective anmpunt of _a compound of

cl ai m ¥ unsghstitlegarihey sybstituieder uphttaiad heseroaml. sihere

I nf ectdu@ktfuditSiBASEShal dgRAREISh Snitrd hy@ Ry el &dl AGalRy;
therapeytical |y effective amount of "a conpound Q .
cRaiami R'' are independently selected from hydrogen and Cy.alkyl, or R" and R

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

R'? and R® are independently selected from hydrogen, a metal cation, C;alkyl, and
C1.saralkyl, or R' and R" together represent Cy.galkyl, thereby forming a ring;
and

L is absent or is selected from —CO, or —C(=S)O.

51. A pharmaceutical composition comprising a compound of claim 1 or 50

and a pharmaceutically acceptable carrier.
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59. A nethod for the treatnment of fever, conprising
adm nistering a therapeutically effective anount of a

wa@oosaeasd’ of claim 1. 60. A nethod for the treBCTERL008612740

i mmune-rel ated conditions, conprising admnistering a
t herapeutically effective amobunt of a conpound of
claim1. 20 61. A nethod for the treatnent of

dener vat.i onAarethedrof énhiltrifing an, N-teymprel siclgphidadsidrilaseer i ng

AR RPLR FARAFEIN PRI o FETBHDYEs

géne expression in a subject, conprising

adm nistering a therapeutically effective anpbunt of a
compound of claim 1. 9701643 -76 WD 2005/ 105827

PCT/ US3905/ 8 1nzepg forghe trgntmentiod énffemmaipn,epmpysingadministering

v %rt%eg%g%u? UL HSOLAREREL 8'&2%0%59 grGash Py the

pro n an organism c rising admnistering
therapeutically effective amount of a conpound of

clai m 34 97R184d fér'inhibiting or reducing HIV infection, comprising

administering a therapeutically effective amount of a compound of claim 1.

55. A method for the treatment of neurodegenerative diseases, comprising

administering a therapeutically effective amount of a compound of claim 1.

56. A method for the treatment of muscle-wasting diseases, comprising

administering a therapeutically effective amount of a compound of claim 1.

57. A method for the treatment of cancer, comprising administering a

therapeutically effective amount of a compound of claim 1.

58. A method for the treatment of chronic infectious diseases, comprising

administering a therapeutically effective amount of a compound of claim 1.

59. A method for the treatment of fever, comprising administering a

therapeutically effective amount of a compound of claim 1.

60. A method for the treatment of immune-related conditions, comprising

administering a therapeutically effective amount of a compound of claim 1.

61. A method for the treatment of denervation or nerve injury, comprising

administering a therapeutically effective amount of a compound of claim 1.

62. A method for affecting the level of viral gene expression in a subject,
comprising administering a therapeutically effective amount of a compound of claim

1.

9701643 -76 -
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63. A method for altering the variety of antigenic peptides produced by the
proteasome in an organism, comprising administering therapeutically effective amount

of a compound of claim 1.
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