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Dl - FLUORO CONTAI NIl NG COMPOUNDS AS CYSTEI NE PROTEASE

| NHI Bl TORS CROSS- REFERENCE TO RELATED APPLI CATI ON Thi s
wappiocass on cl ai ns benefit of Provisional AppPCT/ES10071080320

Ser| al Nunber 60/849,587, filed Cctober 4, 2006, which

. FL OB EROE SRS CH AN SRR RS ase

present invention is dir INHEBITTORSEONpounds that are
i nhibitors of cysteine proteases, in particular,
cat hepsi nsCBOSS-REFERE TG RIBLUAZED APRIKIATI®ON s ef uI

0 LS L AOARES oORAL A0 D NGR:RE0SER SRy The

pr esent vention I's also directe armaceut | ca
6@/643351&71 ﬁlcd i tabenf 2084, mlmehaeio@mqowrmial Bnefepmoe msisestirety

fQ reparing them Cysteine proteases represent a
fo&agggrpgg pepti dases characterized by the presence of a

cysteine residue in the catalytic site of the enzyne.
Cyst ei ne pr ot eaBALCKHFROLID, r‘ga/ilf]é@ WT{IQ@ nor nal

degr adati on_and processi ng of proteins. e ab rrant
act iThe pipsest lrwy@w@ulﬁ@reﬁwe%mmdé thpt arejuh t?fée FyEtele

pr&tga%Eﬁ ﬁ@%ghc% é?x{l‘. B, enhana’dngd Qlte' tH&Eﬂo%hseﬁ@ Viﬁife@ﬁng

pat consequences his re
dlscceses miediacy by dleneprpte@@tesa”s“l@a)rmeet la\se@b@n rétabsa dme@tPFg ® pharmaceutlcal

coiRGins B iER s Wik Ss GLUALIG AL e

asi on,
gl omBEteine p&pdasestremcsemtaal caash af pepedasexhhaltaatlenmdsl:wab@presenoe of a

met achr.omat | ukod s op and. ot hers

cyMFEF BHURTCLT PR BoT L8 B S eie et S et the

nofhdl \ieEraddtion baUprdcdssing ofprbisins t 'mhkSabesmg gestifyng castemnd @oteases,
for the enz me i,n tunor invasi n

e iRt PYH © E‘B@P?eéir‘?i‘pré%ﬂ%é’bg’?}ﬁn ef’&tl“fav‘ 'ﬁlowgver ) 3|1}c1:aat€ ed

paiiBlopialc bR 8aRes. Shaliefegad, dchaidthdteihelpdrcays iate #sociated with a
osteoarthriti S, Pneum)cystl S C

AN AN AR M T A AP UN TS Lo\

1ml'a9ioﬁt g16th &RToHESSitis, TharR, HEHoAEHA] cﬁs?éﬁ)sfeeﬁsmaﬂomﬁtld: aﬂik{‘dﬁmﬂophy and
i n osteocl asts and osteocl ast-rel ated .nul él nucl eat e

otese. 157 e dnarragtl celiepsayBrigelpand regiRTRpy O LG STe e ound

in W@ (AR, & '@%ysﬁﬁg h old f@)\’ Ho\gE i din QEAS iRABIASHd ARedbtadie dn
bone 'resorption and, hence, in bone abnormalities suc

addigiopoberat pﬁhmm&ﬁf@w@mssmph%teéd@Fltchér?meataffé,5%{ ufRatO
arthfifid %?t%é)a&ﬂgtly tphgﬁn(lc a4 c%}gx h&Se SnaRhitROnYhint a8} hivldyMdisease

suggdest e en yme plays a role in pul monary
andbsmalhé[}@n%rbsqmris Cathepsin L is inplicated in nornal

| ysgsonpl P i p%sx,% 3¢ G lﬂ%sé&mrsagnd@g@mem ated
{ imted

states, I nc net ast asi s of
mﬂ&hlﬁﬂ\ﬂtﬁﬂ&ﬁll@)ﬁ hks m@th:o&gesolytn'qﬁchmm selggqshthm thp epzygye'isinvolved in

osgsltesoecggtemgcp ge& grntear!as%rp%%}l grllmncg, 19 3R a%ﬁ{)r?nahtxes such as occurs in

osteoporosis. In addition, cathepsin K expression in the lung and its elastinolytic activity
suggest that the enzyme plays a role in pulmonary disorders as well.

Cathepsin L is implicated in normal lysosomal proteolysis as well as several disease
states, including, but not limited to, metastasis of melanomas.

Cathepsin S is implicated in Alzheimer's disease and certain autoimmune disorders,
including, but not limited to juvenile onset diabetebs, multiple sclerosis, pemphigus vulgaris,
Graves' disease, myasthenia gravis, systemic lupus erythemotasus, rheumatoid arthritis,
neuropathic pain, and Hashimoto's thyroiditis. In addition, cathepsin S is implicated in;
allergic disorders, including, but not limited to asthma; and allogeneic immune reponses,

including, but not limited to, rejection of organ transplants or tissue grafs.
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including, but not Iimted to juvenile onset diabetes,
mul tiple sclerosis, penphigus vulgaris, G aves'

waele®easmes myast heni a gravis, system c |upus  PCT/US2007/080320

eryt henot asus, rheumatoid arthritis, neuropathic pain,

and Hashinoto's thyroiditis. In addition, cathepsin S

s i mpliefajresh dulibeRbf @S v@kse?aﬁ §485 foco %Tnsédmh% . in@dse in cysteine

not limted to asthma; and allogeneic Tmune reponses,
pratedsedétivity coutribntes td ilhnpatbcﬂogy) and/ @ syoiptamatology D@ﬁm dlsease

tran tjss ts.In |ewofthenu

i @58 Bt it RAF i pEibline? e b PREH BagwIEhes which
ifSit R icABefiRIRAS ., RCAAdYdrtS, wiiP fHefdfMe b8 %151 AdBerapeutic agents.

pat hol ogy and/ or synptomatol ogy of the disease,

ol ebupresasperit,ghisiimention istdirected to a/¢qn}p0(uﬁdDﬁmella§$: of
enzynes, in particular nol ecul es which inhibitor

cathepsins B, K, L, F, and/orgSy; il therefore be

useful as therapeutic agents—¥'n one aspect, this

invention is directed toR&R@o%rgound of Formula (I):

(I') wherein: Rl is hy yﬁ oaIkyI or
al koxyal kyl ; R2 is hydsdg |m aI oal kyl ,
carboxyalkyl al koxycar bon gal | oal kyl ,

cycloalkylalkyl aryl, aralkyl, heteroaryl
het er oar al kyl , heterocyclyl heterocyclylalkyl cyano,
or -al kyl ene-X-R9 (where X idD-O, -NR10-, -OONRL 1 -,
-%%QLSI -NR 12CO-, -CO-, or -CXC»C}, mhere nl is 0-2
R10 R1 1, and R12 are independently hydrogen,
Raiéqwdroéaalﬂwlkh/dloalwcdrwo&yélkylcycI oal kyl al kyl', aryl,
aral kyl, heteroar het eroar al k yl); wherei n t he

RarSéwﬁm&?nmlksd; b lfxl,ccarbowalkﬂ ﬂkowa@pﬂyl@m cyrcloalkyl,
b |
2 :I 2 %)(ctl%‘atl@i{alﬁ'lt %}%P qpallﬁg}’l%g T zﬁ}'lt Hét?r&aﬁﬁ(ﬂ,%%%pc?&gmt y

hal ohdatb&oxyt;lylh]&lyb cy@df mmyleamokﬁ/@areb@mh —oarrNRcB‘Z-, -CONR!,

t t yt ed "
2yt SR gy [y oot RO mpfeE B Ret inhia B hapd R are
wher g d-hen R IRARIJES, Ayl Al GlE) | Solbig, bR BIkyl, aryl, aralkyl,

optional I'y substitut ed With on€ or two subst
i ndeb@ﬂdeﬂ’}’l loy hstetoemlled) whemmtlhkytomahaloo aligickoxipg in R? is optionally

hal oal. k h | k
0 o BRI o BV B P Pl S ot
t akeglké:09 ﬂymeky,matdalkbhye, 1R, bAB0A), etk R ayhbingl) ak@id) nfélasubsmuted

and R2 are attached form (| ) cycl oal kyl ene_opti onal 'y

subs#ningt @éﬂlhﬁlltultﬁdoﬁr%n%rmtf%w}i, h@w@@fdeawi \Pr g@l@éﬂo@ﬂ and

;{ gﬂ'{u?t{hléy\!(\:’})}%?l %&r?{nléﬁé ?&hcq'ﬁﬁ f%mal% ¥l]lbst1tuted with one or

het etwassubbtityénts mldk;&mlaalybeleyﬂed from z&kyyll halg',ca@tdxgnlydloalkyl
(i) yl ene ring;

f our m het er ocyc] yl. al (i j)
het e‘iwgﬂaa}'éwr @4%9% ﬁ@lr@p@% H)ig, talsdaming. PRy w aélf@ycarbonyl
to fgur Rc independently

R! and R? taken together with the carbon atom to which both R' and R? are attached form

(i) cycloalkylene optionally substituted with one or two R® independently selected
from alkyl, halo, alkylamino, dialkylamino, aryl, aralkyl, cycloalkyl,
cycloalkylalkyl, heteroaryl, heteroaralkyl, alkoxycarbonyl, or aryloxycarbonyl;

(ii) a four-atom heterocyclylalkylene ring; or

(iii) heterocyclylalkylene optionally substituted with one to four R® independently

 selected from alkyl, haloalkyl, hydroxy, hydroxyalkyl, alkoxyalkyl,
alkoxyalkyloxyalkyl, aryloxyalkyl, heteroaryloxyalkyl, aminoalkyl, acyl, aryl,
2
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sel ected from al kyl, hal oal kyl, hydroxy, hydroxyal kyl,

al koxyal kyl , al koxyal kyl oxyal kyl, aryl oxyal kyl ,
whedoeneass/| oxyal kyl , am noal kyl , acyl, aryl, ared®kyk2007/080320

heteroaryl, heteroaral kyl, heterocyclyl,

het erocycl yl al kyl , cycl oal kyl, cycl oal kyl al kyl,

- S( O) Nn2R1galkyt, abtl el il Ry IRA eroc BRI &erocyclylalkyl, cycloalkyl,
-al kyl ene- c:oomz%ms 9,yor -al kyl epe- COy\lR}:620§2 Bi y

(wher e n2cycloatkylaligo SE@UR Rrekgisae-R@naRe, -COOR™,
! ndepende_r}tie]{y enlg)t% eﬂ-’e (%Jﬁ”k” E@Jaﬂé)lé%-'coﬁ}ﬂkf' (where n2 is 0-2

aral kyl , hetveroaryr, eroaraf Kyl,“cycloa

cycl oal kyirl K IR @1d K@ beriadapehdontigngdidgh, alkd], Rakatkyl, aryl, aralkyl,
i ndependent|y hydrogen or alkyl): wherein the aromatic o
or al i cychateroaryh geterparaieyl slopkyheyeeskyialkyl, or heterocyclyl and R

cycl oal k LQr., : i.s optionall

sﬁbst it u%’%ngﬂ% g {? 1@%&’%&%? hg(!}r%%%?%rgd“g&jbst [ ItO uent s d

i ndewaadarht yrogatieot siitytlionnginklid gronpd maakcked to cycloalkylene or

cycl oal kyl , cycl oal kyl al kyl, aral kyl, aryl oxycarbonyl,
a|y k m?rom1@¥ylpn%§|o}égp:p@él});'>ﬁ}1bqt,1§;tgq %/vgh ,ogg,%yp,x gr three sug/sntuents

al ko; ' S ' '

i SRR soiPel Mo AR ISR ORI Gaogiafip ko

RS i arylorgcapmyl,atkoal Kiwldroxgphdlsalkyxdr bgjecartalxlyylkoxycarbonyl, amino,
hal oal kyl , .cycl oal kyl,. aryl, aral kyl,. heteroaryl,

het eMGRTERFIYIed ARG disihhitytpd amgyno. off %yl ene- X 2- Re5

£ FskoNR 26-, -O, -S(On4-, -CO, -COO,
R- %%g%%fzéﬂ(%, , -CONR26-, -NR26SQ2-, -SO2NR26-,
R’ NRBEOE or alOPIONR26-, - NR26CONR27-, or - NR26SO2NR27-,
ywhere R26 an 7.are ind ndent | rogen, alkyl
RO B Hyisen e b RBRE ASE Rk oo peicttancy,
hal Oﬁété’rﬁbﬁyclfy&H Qatyiee. X CBE [(wRérk )ad kivRS- het espoyel )6-, -COO0-,
het er ocyc I8/I , a@k, ar al E}yl , _het ez%oa{\%(lw or 2%
het e al'éﬁ?éﬁ, -WiEPNR - sBIRA SEh 1 yP @R chaNR 1 (HOR6 -PEONR™,
opt | Wébéhﬁé’bﬁ&] - %ZWJQ, &H&&?M ngXth Q%eQn%@n&g}l‘ay hydrogen,
aromatic or alicyclic rings’ In are optional'ly
subsilkylubestyhy4ane2, AR 6 hydroge, Bikyl, heleplenil epdlbalkyl,

soree S A i M bkt RO
hal Oﬁétlg%lmall{}‘rﬂl, QALK é?lll()ge)z(ne(éﬁﬁiﬂq? g‘q :1§f Sfion@MEYdubs@nded with one to

aral kyl, “aryl’oxy, aral ky , ar onyl, .
het esiv &rlpland thet arpwaticadriaficyclicaings ouR iropptionally substituted by one, two,

ot ShOBAR Y iRRgiecE) SRR I Kat, RGHERGYSokbatcy,
car beyitox alleRYYARGOMbx yaillyk MliGth dIRIVky, halbalkgs Wafoampky, oxo,

or am noal kyl, and further where the aromatic or
al i cyxanpenipragyl, arykaralkylogylosnaaralyletp sryleukfosyl, Weterparyl,

MR R —
car beetytocgataliyl, bydisalkylaeygloatinylativyt) cagdoky) alkdRgcarbonyl, alkylsulfonyl,

hal oal kyl or hal oal kox either of which is, optionall
su bsqm'tnéﬁ\gfpmd, ©h argquél)&f, gnd further where the aromatic opr allicyc%{c r}/ng inR%is

optionally substituted with one, two or three R independently selected from alkyl,
alkoxy, haloalkyl, haloalkoxy, halo, hydroxy, carboxy, cyano, nitro, aryl or cycloalkyl,
R’ is haloalkyl or haloalkoxy, either of which is optionally substituted with alkoxy or
alkoxyalkyloxy;
R® is hydrogen, alkyl, alkoxyalkyl or haloalkyl; or
Réand R® together with the carbon atom to which they are attached form cycloalkylene or

heterocyclylalkylene wherein said cycloalkylene is optionally substituted with one to
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al koxyal kyl oxy; R8 is hydrogen, alkyl, al koxyal kyl or
hal oal kyl ; or R6 and R8together with the carbon atom

W 2008k042968 t hey are attached form cycl oal kyl eneP@r/US2007/080320
het er ocycl yl al kyl ene wherei n said cycl oal kyl ene is
optionally substituted with one tofour substituents

i ndgpganaiegithentspigrhehtlyrseigrtad kg, alld) Imlo, haloaRiyk lydroxy, or
hydr oxy, or al koxy and heterocyclyl al k [

| .
opt i abielylapd Setrocyélvlebalang isrongABally supsisuted B ang ap feo substituents
i ndependent | .
Ic;c ﬁg&%ﬁg e’nhﬁﬁé c()t%?/ ?rgrgrafllé{?,krﬁgxy 531@591? éﬁlg{@?}gg@rﬁi@y’, or alkoxy;

RP g ay@ogé, Kbso, hua%lp ahlksatkyl, cmia&i@ﬂ,wblpamymmme;dmwm aryl,
het erocyclyl, aryl, aral kyl, heteroaryl, .
het erdiylahitgioarvhdetsreealiyly eterarychs & tisteyrqyy vialigy wherein the
wherei n_the ar ti.c .02l [ ' j ' d
o BRI AT BT RIS pMBAL 0y il o, o v

Lngaﬁmﬁﬁanrdy seletied fromh dliyd haidakivyll,, aliteady platdkgaty,, halbadigeosy, halo, nitro,

roxy, hal oal koxy, halo, nitro, cyanq, rbo

alykW%/%r%@ﬁwnall?ﬁ’r’%?‘%rbﬁéi@ﬁgalﬁeﬁr?ar&%// 81”3%&1@} cyeldalkylalkyl, aralky,
cycl ino it LR RRRLEM tute@ TN, or acyl;
mnsh%bsf@%%%éhénr%’ %%B%S%S gtalﬁ{lut’ed am ng,' or a%gl ;y Y o

Yiig-atialidagt enalkytene-Cal whitreinghnlkylamegreiyp istdpsiond!kydubsiguted with one
group is_optionally substituted with one to six fluoro
aton‘@;SD‘a@i‘HDrZaﬁo?Saa_ rect bond, -O, -alkylene- or

713 @kdey Ff‘xﬂf" LOVMDAEALRE- LR DAl ¥h 8 ehdP@h kedddkylBne portion is optionally
optionally substituted wth'one to six fluoro atons;
or, subpftatedwmdtunnedabixyluancepnsibl e salt thereof. In a

second aspec thi,s inventiop is directed to a
OIpf B’E??Fﬁ@é?}{e‘icﬁli’f ac&S‘ﬁt%élg F?lf@ﬁregg nprising a conpound of
For nil ssebond ash&dl this Gbvidntion RId@bisd fed phapmaceutital teumposition

thereof; or a pharmaceutically acceptable salt.thereof .
camprising aeammroupil oRF R, dsiwdual steataisomess 9T Bixtwe thepeof; ora
a thir i3 L OR it Sre B uifBlcREipients.
e s BREEkf L8, MOKERS B RGker i aus i
cyst i irpagiceq siesinveiteondy diresterdo pratthes or bredting a discase in an
cat hepsi n i n one enbodi pent, .which nethod i SES
i PG P GVETE R R A pHAPRAERL P R panepan S fone
cORREA WARKGRIR] Snfiises AdAahBRAHE LRk biin b phdrmaeeutical
amount of a conpound of Fornmula (T), an_individuyal
cahprsdmnsomprisiog agharapentiealytefsetévstamaynt af a compound of Formula (I), an

. gharmaceuti cal | y acceptabl e csal t i ' .
RBHTEE R ST SRR D R oot
adISRAEE withidng of Meedduitableiescipiefitect ed to processes for

prepari ng conpounds, of Formyla (]) and

. j . ) th .
Dhar e urth 8oy Urie EBgRtics) i AEEAI0 PRREEESH o pepgripg pypounds of
aspec hS.Lnvent i ' [ nmet hod of
FOPREE (g1 phERPL AR Ao ERE AR bl T ot n the |
t her Bpyfifthugrst, tiis inveativa is disqiadde a rximfnhqmzf teeathingld n_@;trqnt wndergoing
del eterious imune response, in the patient GAMRr i8] NG eterious

2 thoraDi vheEsin 5 therapneAYsel ANdMMEe CHREBTNtR B embO

immune response, in the patient comprising administering to the patient a compound of

Formula (I), an individual stereoisomer or a mixture thereof; or a pharmaceutically acceptable
salt thereof, In one embodiment, the immune response is mediated by MHC class II
molecules. The compound of this invention can be administered prior to, simultaneously, or
after the therapy. In one embodiment, the therapy involves treatment with a biologic. In
another embodiment, the therapy involves treatment with a small molecule.

The biologic can be a protein or an antibody. In one embodiment, the biologic is a
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Formula (1), an individual stereoisonmer or a mxture
thereof; or a pharmaceutically acceptable salt

W bh@sead68 | n one enbodi nent, the imMmune responBET/US2007/080320

medi ated by MHC class Il nol ecul es. The conpound of

this invention can be adm nistered prior to,

niindelbiA asbeElyy The biodddiesanteebithend@mimitedio,Mednicade®, Refacto®,

enbodi gent, the therapy involves treatnent with a

Refestmodr cFactar VAHoFanter Eliideds , Epdgent,Bnbegly, Inteviotondwta, Botox®,
a smalgd I cgcan he a

Féﬁf@?}é@éﬁé{@@ﬁ@m%y M'ﬂ#fogﬁl @H{Eggmg‘ig\lfe??wé’, Interferon alpha,
Hrte® S fank e ONRE® BPBKTI0 oh DA Mnbo iRt e ShincPlhBfes use of

is not limte e ca
h&ﬁﬁﬂ!l@ﬁmﬁtﬁl@ulaﬁm%mmehﬂﬂﬂ, procaigh@ide\r hydBrRbmser on(r),
Epogen(r), Enbrel(r), Interferon beta, Botox(r),

Fabr Byasietraspecttip spvertjon i@é'rr@cm@(arryn;thw:}/ @?ﬂr@éi(lg ymmune response in
s T AT O e ——

ceiprisdi adninistéring tb Kivainim4ltin hevdalNsach tusemeafdt ahkpasdulicall yodffective

nol ecul ar wei ght _heparin, procai nam de or hydral azi ne.
amguiy of p gpRPRIRiFormplp £1); aiadividyal stereqiporaeitos @ migtuge thereof; or a
ek, : ] 1 LRgr r esponse in an ani mal that
pl S gg%gg%&b{ﬁ%%ﬂ%f%t rat ?%n of a biologic to the
ani il g sewbnth laspeet, Hodinventjomiis ésecaainth Rinsdtiked sfzohdudting a clinical trial
ani.mal .in need of , such freatnent . her.apeutically., . .
R e P EoOBRGURE YR o th Ao CEbPHEIP R 9 1 i hinical riel
cdmistuib e Fbmﬁlﬁpﬁ%ﬁﬂmﬂuﬂsté‘edﬂdﬁ{e‘r‘ bfa R AhereOf orh
pharmaceutical 'y acceptable salt thereof. In a seventh
phespacauticalhi ascéntabdasalidheresf with thetbédogio a nmet hod of

conductin clinjical trial f.or bi_ol ogi onpri si.n .
admi -aélteé%tﬁ asptest, S ’inﬁ%ﬂt\ﬁ)fl & 1Fecbe rt? 2 éﬁ‘eg}g‘ﬁc c}f&r&ﬁlyk%bcaqu treating a
pé&bdnniriatgolg tedatrer @HMAUIG 08 Wik A%Un@olihd of Bétmula (1), an individual

i ndj vi dual stereoisomer or a mxture thereof or a
stefieaisprReTeQNta IeEtyry theeeod gt aphasmaequticalyerceerttaip sait thersof to treat the

' | ' IS invention is
1“2#‘%%%%&n§%&§%r?e®h%g5§%@%?§g ?/P%\r%%rlﬁcal ly treating a
per sl nindheaspeet, rihis inveatioreis direstedtoza hethbd gf detentitifing the loss in the

ompound .of Formul a , .an i.ndi vidual stereqiso . or.
oAt il B R e b B PPy eLe R O e ofogi, the
m%%ﬁlga o %ﬁﬁﬁ@é adrﬁinﬁs‘r't]&ﬁ‘fg thd SioloBTEUD e £HRANS aleqﬁeb%ﬁ&h;img absence of a

ogic in the person. "In a ninth aspect, t
carppeand o Rormanlal (D), e tiedividval stenenisooier of a textarerthereefpriahe
|l oss in the effi.cac f biologic in an aninmal due to
pl}aﬁlga‘feﬁﬁﬁﬂ@ aip%?ﬁ%bﬁ%%aytctgﬁg(gfd by the biologic, the method
CONPIl #Steftfl assbit, Bhis irdehtit it ARedibdlodhethé®ot ibfpravihgreffichdy of a
the presence and absence of a conpound of Formula (1),
biglegicriniap jasial camprivag abwnistesing shehiglogicdo theeninagl vth acompound of
up | - I fe. )
o URIR Lt SRt SERRI SR Lo bt ORI or § i Blicbany
adceptalsle balpthefebf.cacy of a biologic in an ani nal

conprising admnistering the biologic to the aninal
wi t hmai‘nc?%fﬁ‘ﬁ@?}r?ép"c% this 1vERYAN 18 d(rpt)tf,ﬂg torfhg wigiafiaggmpound of Formula

(15 bf ﬁ%iﬁ@iﬁfer%ﬁsy%e%%& HEBufe M6 or @phBmaceutically acceptable salt

phar maceuti ca
thereof for the manufacture of a medicament. In one embodiment, the medicament is for use

in the treatment of a disease mediated by cysteine proteases, such as for example Cathepsin S.
In a twelfth aspect, this invention is directed to the use of a compound of Formula (I),
an individual stereoisomer or a mixture thereof or a pharmaceutically acceptable salt thereof

for the manufacture of a medicament for combination therapy with a biologic, wherein the
5
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acceptable salt thereof. In an el eventh aspect, this
invention is directed to the use of a conpound of
wo-o00sk268 1 ), an i ndividual stereoisoner or a PERUS2087/080320
thereof or a pharnaceutically acceptable salt thereof
for the manufacture of a medicanent. In one
cembowidrrd this intviertioretdiatsative ithmiise fesponses eavsed bhthe bicdedicremtone
ase nedi ate cyst ei.ne, proteases, such as . i
e aienf eroeRe g oY (B invion nehpies s pd 1 theadministration of
tHe'Bi@lG 'cm bt Oh bERhGE
For nu : g) an 1 ndi VP{(})% {Letﬁi%oﬁﬁspg?rlg?@g?ﬂgg%vg tmn e®
admenmrf:d ocmcampthml)rmﬁh the oalbgigalagewp hab fiethea hmbbdmmo the
uf. act re, of. a .nmedicament for conbinatio
coTERRs) B 1 15BN SqioEninn SRR D6 SDIROHHER B the Riodogical sgent,
I nverhioaBhdut i @&:ﬁﬁahéﬂ HIAGHE SRRRNER GRS SHuRY }ferkﬁntext requires
biologic. In one enbodi ment, the conpound(s o the
othawese, itlgrworsl “admprises tagd emqjmnssuch(astmlam hindt“cahpiiding” will be
h I I : h t he
un eﬁ%%q?jntgl( 2 g ?r}?g;s%eﬁ),npgt st qﬁgg%tggrg}rhsregpng)? g%:(glgnotf mtegers or steps but

nGQRE OFBlsRIH dﬁénWofHEr I@%@pbﬁt&g&x‘?&u@&q% gerb Br @effsur t her

enbodi nent, the conpound he invention i's
adm AB §€Q§lr}@ﬁe1&ﬂt€§ffn&11lﬁé f@ﬁm“ﬁ’l’,é‘t&n(bt prh“tbé” inblede plural referents unless

o O R BARGRs SR bl ABEFphS Bl BB o o of
smhhefn\pbﬁrﬁis White e %zyﬁ@"’ﬁl{dh&ﬁs a?ﬁl@lcﬁﬂ@f EBinRNS W%H%E‘ ofk®r family
nprises” and "conpri sing' be understood t

mPﬁ*BPV apdh eqyivdlenfs therpob s knosyratpdiapse skillgdm e agt ep or

grou e .

any gl% ee}'xhl&tﬁf gsglés}%d g{thg t%é&?ﬁcg%n Mapé%?deﬁ?galné? u%?esg gpemﬁed to the
cczntnags theAollosmg térarsdiane tHaenanmguﬂldacatéd)r ns " a" : and

and ) the" .include plural refer nts unl ess the context

cl eartFYGHT A0S A ey whaactenizsA by aapscanent of the spdamatoms in
clbRH8o8- 2k S AR stRfufes g, %ﬁa&?ﬂﬁﬁ%@é@%’fw In‘ﬁés is ﬁned herein.

enzyme" includes a partlcular enzyme as
f am TAkWE nensessniga 8y elgelf wsbrsrat %ratghemelufanmd,manmm dlphatlc radical

t
e AL oo AFprones i Tee il E £ 3800 1Rt oy
ethﬁepmpw; fsapippyl; beyf, obd-Buh N Gob@yFerABMS, hﬁ@thmel ng
i ndi cated: "Alicyclic" neans a noiety characterized by

ar r anyEveRg", %le%smdleaa%@the@ﬂmem actrgtahiy Ohbmm&neé,rﬁatmr@ed
al{ﬂhﬁ‘tgc %Wal’égﬁ if“éﬁ thg X&I!(lﬁ?’lk Yhe Bk BELS nr{ ﬁg%g,y 'é't methylene

ngs as represe
(- %amstWIQter(aEIgmHﬁ), txhnathyllam:i( CSIaCHfCéIt{@)j tafwnrﬂﬂ@thm

OB T Bl ge Byignal A B B ] pnEmerhytene

(-CHioH cmmgmz | SIRAORNKL.. butyl, sec-butyl, isobutyl,
tert- ?butyl the like. "A kyI ene", unl ess indicat ed

ot heAnpige’ mnmsrthe aNB1 nadicgih tUndess Errdamiﬁtﬂedherwwuﬁlabmdpounds of the

1n?%1't§ I&tgl;ng]%lr?,\{lilpg %wrtgg Lbn% dﬁg?q\%ﬁq ciet;]?/a%_tg? eretg W}tgﬂgpmtectmg
B gl (0 o, bR BR

like. CH2CH( CH3) CH2CH2-), pent anet hy!l ene
"Alkylamino" or “dialkylamino” refers to a ~NHR or a ~NRR’ radical, respectively,

where R and R’ are independently an alkyl group as defined above, e.g., methylamino,
dimethylamino, and the like.

"Alkoxy" refers to a ~OR radical where R is an alkyl group as defined above, e.g.,
methoxy, ethoxy, and the like.
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(- CH2CH2CH2CH2CH2-), and the |ike. "Am no" neans the

-NH2 radical. Unless indicated otherw se, the
w@ovpowes of the invention containing anm no NMECEUS®E7/080320

i nclude protected derivatives thereof. Suitable

protecting groups for am no noieties include acetyl,

/ er "Ahladmmtbanjdb [’@aﬂsrs th@nOZMD)ﬂ))R/faﬂfcbb\nhére Raigdn bkl grokeas defined

am no" or al kylam no" refers to a -NHR or a

abnxmg ,rraahe)@rcarméxbé@wﬁéxbynywtée Bkand R are

o PR SIS ey D50 B O BRI i i
def@bénlsovepe.g., n@Ehokymhrl@caﬂylmvmylez Rot $-embxﬁiaidgdnygm@hm @l the like.
defi ned above, e.g oxy, et hoxy, and

H

i ke’ 1@%@@8&9%%11%?@?%&@@ hydrqepigpaye: 1%?& o€ agpe to six carbon
atxn‘(gl? hlea ﬁah&g:g nr}ny@olﬂﬂteﬁtq{ﬁc e %gﬁ 3@‘1&3}? ggth?tﬁzqg §1xkc%rlﬂ)ns substituted with

oxycar and
at'lddskaneyadiauxly @aydpa brefiriblpeansr o aﬂ(cﬁdylgg{dngmeas-@ﬁ@)d}bove e.g., 2-

RS HEAET g1 eI pS T bR RSt ny
and 'tpnsngJon foy gﬁ\ké?gems KR raBARheRe ﬂzwaﬁ&xwy@&&a@d above,

hydr ocar of one to six carbon atons or a
€. gxrmnﬁlheymntbmbw,lraethowmymrwrthc bkk.cal of three to

or ouvaRe b o ot ot E Heptgpro R s a

alRAQY&up R c@ﬁnec?abo@‘@té"'%’ Xy-giefokyethylox dneth Al 3-methoxypropyloxyethyl and
3- met hoxyproryl , oxyethyl and the like

thel\kﬁkoxyal kyI oxy" refers to a _OR radical where Ris
al kg a .
Ay 5L D BRRY e R B AR o oo
atb1@f er §bﬁaﬁc}&ﬂ mdivEehediocaiboa Irkdid Befhréaﬂ?o kxddacians witstitited with
Ris an al kyl group as defined abov

at JeageqnsoRigEr#R)Y OR Mttty INRR yhers 8x1§ ﬁw@sg% 2lkat 19 rCORygghere R is
al%'{/l Carld! qu[sj gﬁcﬁﬁg@) e#l}(yl as BBRRE aBovd, g%a 'ém%ﬁ?éfﬁylex%trhylammoethyl

drocar one to si x carbon atons
ditnethytangdoatinyiol, a+dwmnhpidp3dcmetmmnmamopﬁll argf the hike e gt, eminosulfonyl,

XS bons t h  at t one, preferably
g Ry TRl b g B8R °ar ey Sor - o0k
whe r'@\rﬁﬂoétﬁfaﬂ&k%&fers&ﬁ ‘a -BO,R $adiyAll WBSRIR - mWhe?éR is hydrogen,
defi ned above, e.g., am nonethyl, nethylam noethyl,

allgylnest- EQRah‘ihﬁPtﬁeRW |a1kyj|, agd & gﬁﬁy]qlmge@ py alkyl as defined above, e.g.,
I I,
an?}é?%{ogﬂ H)%B{ moiu%gylt Hl eltli}}faqmgogﬂqogglg%wﬁg 1 89 ny

hosyl ony am nos the
li ke‘All&ﬁEﬂlft@?ﬂ“ refenyto"a SSEhLRIradit4)l wherdIOi24R alleyligealp astdefiged above,
Ris -NRR i s, hydrogen, alkyl, or -CORa where
e. Rty lsprifonyl, e&%ﬂs‘ﬁfonb’ka g’é‘én or al kyl as defined

a.bOV‘@bhyF' Hfers t% RIUS }rzicf?&y hrht 1%‘?@ FWng? Syl AYdaikyl, aryl, aralkyl,

di nmet am nosu fony
heteroaryl, heteroaralkyl, or heterocyclyl as defined herein, e.g., formyl, acetyl,

trifluoroacetyl, benzoyl, piperazin-1-ylcarbonyl, and the like.

"Animal" includes humans, non-human mammals (e.g., dogs, cats, rabbits, cattle,
horses, sheep, goats, swine, deer, and the like) and non-mammals (e.g., birds, and the like).

"Aromatic" refers to a moiety wherein the constituent atoms make up an unsaturated
ring system, all atoms in the ring system are sp® hybridized and the total number of pi
electrons is equal to 4n+2,

"Aryl" refers to a monocyclic or fused bicyclic ring assembly containing 6 to 10 ring

carbon atoms wherein each ring is aromatic, e.g., phenyl, naphthyl, and the like.

7
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"Al kyl sul fonyl" refers to a -SO 2R radi cal where Ris

an al kyl group as defined above, e.g., nethylsulfonyl,
werdvglsa9bd onyl , and the like. "Acyl" refers torPEI/USIOR/080320

radi cal where R is hydrogen, alkyl, haloal kyl, aryl,

aral kyl, heteroaryl, heteroaral kyl, or heterocyclyl as

defi WA&IK}QT Riféts tEard —(allfy%d’ézJR ra@&ﬁtvyﬂ eeré {nlyﬁé)sr RA0EE Yhove, e.g.

benzoyl, piperazin-1-yl'carbonyl, N

bepgyl rhenethylcanddbe likuinans, non- human mamTaI s (e.g

oi neA Sy BRI bR DR Rt upeloRoR vk rdatied 5 %"%‘vtese g, phenoxy and

tiod ilgs, and t he like). "Aromatic" refers to a noiety
wherein the constituent atons nmake up an unsaturated
ri ng"Syadiexdeny” aefersde emOR radichkbwhirng is ysikyinadafinspabove, e.g.,

bglyé&,{(%xg,ltaﬁggwe} d the total nunber of pi electrons is

"Aryl" refers to a monocyclic or fused

bl cy CMﬂoﬁyblel”&%@@d"ﬂ@'aM ~CARY1BANIORrRidaPwAGe R 3 Qr}q %5 B%hed above,
atons wherein each ring is aromatic, e.g., phenyl,
egaphensxymetiv 2t pe3-pheaoxynetiyk phd thedtker s t o an

- (al eX}y?&S/):ar Ilgﬂdfe]?& G gﬁgpﬁ Saéﬁ@},?vﬁgrel yrl as defined above, e.g.,

abov
pheyidxgearboryé hed Sleth(kea (P radi cal where Ris aryl as
deflned above enoxy and the |ike.
" Ar al R)1 %‘i@nyl é‘-ff%fns o oSQzR odigehwhera R iae peyl @rqup as defined above,

_?_r gh&}ﬁhsuﬂ% ﬂ%aﬁﬁeq@bove e.g., benzyloxy and the

oxyal refers to an -(al kyl ene)-OR
r adi é&llol()\gfvé meeaRs i ﬁlempﬁhtuaagede(ﬁmg‘mﬂbahﬁvm frémJiving organlsms for the

nox nmet h nox nmet h and the ik
tcB Pt of £ iseisE. Eoon 16@@@%@ bR gfeF limed &, peoteins
(rbﬁmﬂ{h’{dnt asd ﬂ@:fﬂl@%v%gp\x‘rﬁmo@loﬁal of ?o g‘%b:ﬁ’%g%ﬂ?&n M\Lm?rﬂged or murine

Aryl sul fonyl" refers radi ca
alwlp@ﬁ@s RoOXiBs, harraengs, agd duplikes Riefogice drealvoest]ly avagjable for the treatment

n d t he
era &ltdlzl%a%{fé 5ﬁ %SrclaﬁceﬁaFFVn%}%’ld a?ﬁ’gh? F‘Bﬂﬁ?‘?"(‘/‘?ﬂi‘&‘a
or garfasosyf esfers hetHer- €e0YOIN tadial. TANagement of a
but are not limted to,

di segse. Exanpl es incl ude,
pr ot ek relerdn an iRk ylmek GO N racien). o sromeomarhyl,
catboxy ﬁpwm&h@(@tl bodi es, humarzed or nurine

ant rbodi es, toxins, hornones, and the |ike. Biologies
ar e ﬁwbatklyl"yeﬁwsaﬂolaahbxmvﬁkant daheated eqpami4lly wisataravell thycyclic ring

.di seases h. as cancer, rheumatoid_ arthritis, and
cop B8 AEFS 8. CTENERIRR SXPON ATIS; SB1 B & IFPEORYE Pty h gvdapentyl,

cyc@%mxéyalo‘ﬁ}ﬂenyf Q@%y‘%l&h‘éxﬁﬂen‘yﬁ ahéeang) - (O H
radi cal | ? car boxynet hyl,;” car boxyet hyl, and the
i ke"Cycloalky alkyl' refers to an —(alkylene) R radical where R is cycloalkyl as defined
above, €.g., cyclopropylmethyl, cyclobutylethyl, cyclobutylmethyl, and the like
"Cycloalkylene" refers to a divalent saturated or partially unsaturated monocyclic ring
containing three to eight ring carbon atoms. For example, the instance wherein "R! and R?
together with the carbon atom to which both R! and R? are attached form cycloalkylene"

includes, but is not limited to, the following:

M)\r , },,r" , ‘N,}\r ’ < "
;J«Xa & 5L
, y , ’ , and the like.
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"Cycloal kyl" refers to a nonoval ent saturated or
partially unsaturated, nonocyclic ring containing

W@ boose42968 ei ght ring carbon atons, e.g., cycl opeDpy1007/080320
cycl obutyl, cycl opentyl, cyclohexyl, cycl ohexenyl ,
2, 5-cycl ohexadi enyl, and the like. "Cycloal kyl al kyl"

" rAq]E)ﬁ lcbﬁn@ﬂnetﬁ?ll &ﬂeﬁ&?hﬁ Kﬂ@l@@loh\é&‘)ﬂfr@thﬁl b5-cthyl " means a
cyc as defined”above, €.d., cyclopropyl methyl,

rachgad:hm\bmggueéoﬂmyula cycl obutyl methyl, and the Iike
"Cycloal kyl ene” refers to a divaleqt saturated or
partially unsat ur% d ocyaodyli g containing three
to ei ght ring car o? (f npl e, the instance
wherein "Rl and R2 gerc:her Wi

ot g@e]ny atomto
whi ch both RL and RZ are attached for cycldal kyl ene"
e.d. ﬂCﬂnblﬂkgﬁnyclbpléntyl&leﬂm 1- mmhtyﬁglclbbexylrhﬁhfrlohﬂm tige and

| cyclo ent th t hyl
1 N"E;smbgtém@% emw ?fﬁvﬁo 8r ﬁwa “heEer i 1336/1&“1"320@}%%?”1@1

N9 :

he{%? r%ra}f h%@?ana?l%ﬁ‘u% et&?ﬁeﬁ?gﬁi&’ X K ﬁllﬁé%&){loahrgl)lgjl heteroaryl
heRfhrdikg, tyckalkyD }&tebﬁdyictyuto@dloaikyllabdyl ﬂl@ﬂl@lxgalkjd dke)NRFR'yl or acyl as

radi cal. where R i s al ky ary ar al 3/ %er&)
defipaddreseip aRWsenfaPfo@fag%f‘éyw - BT eRI0t Hamitgdigy d ms?fviamlm

|.aal

mﬁ@éﬂ% la § Bk R@fh?ﬁ P]Eﬁrfllgjl’ Es{tﬁh{%ﬁ }Iaé’%g eﬁ&@lt}ké’lhke

al komhdey Ispecdicaﬁyyﬂchaks df irhel thyevosilition REpr aimat eftnavichereof

xanp [ e not
ang C{W P H&}F&Hﬁi}ﬁ%‘{ Qﬁlﬁéﬂ)ﬂl"g’rhe c&usegz)lg(zg}' 1Frér{c|;]c§/e|nt to medlcal or
ve@ﬁﬁErXJ tH&h ﬁ]ﬁ‘)‘i’i'e@% th@f‘ﬁnﬁqﬁlel &.1 k6 "siddEBRBS F such therapy
specifica i ncl udes any unhealthy condition of an
anl r‘raelemnq@armnm@reemnsanmem endmene Fespfife Al Ripvents effective
tre Crlllé tg* Y n?&e\ggt T cau%eas ?i;se?%ggg 99%1'6 pl%s Aél g?&g r?t eg%attlent with a

mukrirR antibb®y elﬁllefj& £ﬂ‘hﬁﬁp§/ St as0f diagiolstid h@nawses tﬁbbmﬁwlwuﬁ human
i mune response” neans an #ﬂ' ne response

anpm@vmnélb iesthet prevent anintrelsie with aubﬁg qeghtlreagpexg%u’gléesmmdence of
anﬂb(?cﬁ%?métfbnavepﬁg ?ﬁ%orguxﬁ?e AChRIRATRcEn eRREd N®% a(smﬁﬁéh M.B.et

a murine an y either as a therapy or as
aldl Agmosdther. 39EHY 5 qakes2; Nimpn Bd Qe et abrCasfcenBiotier 1994 9, pp 17-28;

ond NseBRETen. TDPE o2 gD PRET Hbnc s Bt oRh Faaltt bFimown agents

th{tQUITBL fr& d¥REcPBES ﬁh&hﬁndﬁé@dﬁ@es%ﬁ@ﬂ@b@ﬁ@h&g@aﬂoﬁ)ﬁﬁﬂeﬁ factor VIII,
70% {see Khazaeli, M .. mmunot her

Whéy adspinispergbto ppiophidia ARpat@ntsefac@r VH@;aeﬁsgg?s the 619411@?01" the blood to
9
cloflll %A}?}Bu%tb g&ﬁ 8\;1%?],& &%&?ﬂaﬁﬁhﬂa &t 9&1} ghcng'%ﬂ &ﬁnxgx\?mﬂggaa ot gm

hehfdphiliaed 4samndbgenmusfakrt $IT dLisot ippavertedn thedhdorslesdais it appears as a
bl ood-clotting factors such as factar

forgign tiger Hooilie IIBIMBREBYSHNL | APATOFiRateh2d- 3%%)31&'3%%\@5&%‘“ will produce
18&2194 t%%i tf F@ aff'cpﬁéuh uMzé)tfhe tHaf th%%ﬂ%/ tal&’mﬁhé%red Alctd? Q}lﬁl‘{see Lusher J.

man pr ot elicits an
Mi SemneliresipdHswost. 2002, 28(3), pp 273-276). These neutralizing antibodies require

the administration of larger amounts of factor VIII in order to maintain normal blood clotting

parameters; an expensive regimen of treatment in order to induce immune tolerance (see Briet
E et al. Adv. Exp. Med. Bio. 2001, 489, pp 89-97). Another immunogenic example is
adenoviral vectors. Retroviral therapy remains experimental and is of limited utility. One
reason is that the application of a therapeutic virus generates an immune response capable of

blocking any subsequent administration of the same or similar virus (see Yiping Yang et al. J.

9
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henophi | i acs as endogenous factor VIII is not present
in their blood and thus it appears as a foreign
W@rosQe6t 0 t he i mMmune system Approxi nately 2BcBB3%001/080320
new patients wll produce antibodies that bind and
neutralize the therapeutically adm nistered factor
S L r S e HH the?—%@e% ;must be based on
ofyy(%%gﬁ/ ﬁgsZ% 2064 2%23%&3%@2% ng anti bodi es
the eapsicne exmessmdmflalpmtemtw the direct 1a¢<ge¢rafa¢quifrﬂ1@1 equpreetiap the host

gegt!glplg n@?fg&é ?e!gﬁz}rgtk@ﬁat aljggp g&ﬁtﬁ%wgel}loogtgg{zﬁ%;etpqg%es Jece gmzed by
ho&ﬁan'ﬁ@%@?(sle X Z%gﬁd{eﬁﬁl@ 4. ﬁr%ng%ﬁ?g 72,p8\2388-2397)

suggemmg)gmnvmal mmlndﬁﬂaaonswelbhm bv sufﬁmevtet@tomr@omraétw phataclg. This

in%%%F)g fxg);l rée eI ? Eré)g%{% llgema;{ﬁ{l aflerapg)gglﬁl ?r%%x }Nglnltlao ? utility for repeated
ang@{ﬁ%He Whnibfhel biarHl O8NS idin@moféhié SFBADR AT QRRO naﬁrmmgkahebodles is
ocki ng any subsequent adm ni stration of the sane

thoweH kmbva rcosmqftmsag{aste}éotm qurﬁghn(m@ rrpted, is purgfed from the fermentation

) t
@%ﬁgﬁg%ﬁ’ml{lﬁgﬁ% %etu i 3g%és it s u ulé'H ?ér’lé ﬁ%o;ed%é such as
e8I QS SHAR iPhddBtidH t@t&brﬁetﬂf applhi€atidhr A@"ﬁer tepealécpmmbure patddnts

viral “sequence into the host genone. Direct ed esez I%
geherstd mmhmn@mw@mes 1 e jaxim W Fisitn redycess see Birklein F.
c L Neurol. Clin. Neurophysiol.

etéﬁhﬁ%g\, e%la?(y 2 paé% 'HJEB@ %&111{1 ge)l/)'_l%ggg eu;o’ ng europhysio

2@38&021637@ su4ygesting that viral nodifications wll
not be sufficient to overg ogegthl s obst,acl e.

i nveht fi‘éﬁtemplllq IMERENGITESPADSST B8 gcqmp@ﬁsggglsgwe%aéﬁg@w therapeutic
aé,&not %P%pe i ex{&ﬂfﬂ@ oftlid {stide frBhuregBpBhRU0 ARPALYORiH ABombinant

exa an i nmmunogeni c agent that elicits
hmmt ﬂrﬂﬂhrdnom@dePOBnoEWsop@lttm uegs] tp skmelate o stastth er red cells and

ent Bot n ot ei r
refie e Plpercal Pt om RaBgs PRl el Ay drdflysis. A
srﬁehﬁ;‘)’éi‘&%%g'e ©f PaLRAts devtlop anfitidibs FOEPOUSG kebseisatlg eresunresponsive to
such as cervical dystonia in addition to c

bath merapaum@aiy aministered FPR 1 (beipORRPRIOBEAIE ATS Gé%@?%f‘%va“ N. et
|a ST W
af) m{ﬁ &06%,“ Cg@y J&(?}S)wﬁa r Mﬁ?ra{:t%l%rdé?’%lﬁgréde&ﬂ bﬁt ia/in which

ee Neur ol
red@dd =8 prafuctidh: é3camnely Rihinishéd (sde Gershore$. Kl et. NNE.BL. 2002, 346,

ppCU ng%{\%%s 8 ]21%/ isc{a‘%w@%gg éﬁgﬁg l}e(r%gysl& ?e@l}é éﬁﬁ%\ggégg Another specific
ﬂk@?@ﬁ%ﬁe @ﬁH @thﬁ%d% DR BNE 1d, O AR S), alﬁxo‘i@@l@hillaﬁtlbody directed

s I's the immne response to thera%@
tmnhrﬁﬂbﬂadﬁndanﬁnheatyd Rraspioi & tlinigaEp)ls 2GEH90t0f i qdﬁnmlstered
to stimulate

o@g?pgg cp éﬂtlt?ﬂdbeéd’eﬁsélf %hee%%ﬁqys 'ﬁthng ar}n%gdl%§ by mﬁd&%utrahzmg the

th‘éfb@? r 4 Qi 1RF A6 2RYs § ﬁﬁmdheﬂﬂeyc&ioﬁ ThAe &imbhe pactimnt agere enough
pati ents devel op anti bodies to EPQ and subsequent|

that mtn@ntse’@ﬂohlgh iters of Iyenan antiarause artibogies greSaeG! saliyapatgicied from

d P
o il OB SR IRARRE B D, G B s
th@irﬁigﬁt%e Hunfith®8s & ﬁﬁmﬁﬁbhal apfitasly Airedtbd ¥guinsh TNOGnb iowsdd to treat
production is severely dimnished (see Gershon S

riéumetoid athntNEx}tNentQ 0@hen seken alope 1534 of pEEnts deKelep neutralizing
a%ﬂ)gﬁlﬁér 1 R cg{, 2 %I?la ltpgr%grﬁgé/e otspalxe“?{tg@beﬂ {he ‘dﬁlg A& ceo(illtract a systemic

lupus erthematosus-like condition that is an IgG-mediated immune response induced by the

therapeutic agent (see Humira package label). Another example of “deleterious immune

response” is a host reaction to small molecule drugs. It is known to those skilled in the art
10
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exanple is the nurine anti body OKT3 (a.Kk.a.,
Orthocl one), a nonocl onal antibody directed towards
weog/oessmi n of activated T-cells. In clinical P€T/U81087/080320
20-40% of patients adm ni stered OKT3 produce
anti bodi es versus the therapy. These anti bodi es,
thiteeitan shemmhlrsaiubmi‘ers gvitllvenjupate st hosd Rotefits itorstirAti@tedmmune
stron reaction. The inmmune reaction is

regogpgl,og( 3394% ¢ HétZOB%xt et Divg Metgbglbsm 3irpy 30 0377Iﬁlﬁldﬁmberl et
a7 IR AN SO O KA 8 A
arcAIgﬁ} imedlatenia rfpleeific S deleteti omninmnine bexpyndeliethapas 1@ mediated include,

é é g nmonocl onal anti body directed agai nst
bufRg nghlimited s Bemelyit pestia, Siesrlobasn ayadipme aad drug-induced Lupus.
pat in e 9 V.
S ?gﬁﬁl‘lsazt?ﬁr?gﬁ%ﬁ(%c?%@{hl@g% F}efa (tﬁ?%%%@@eﬁ%%a?&irﬁq f6Rb&Ric radical of 4
cafbencimgtaages wherpiatone of thegingearbbh atotlstigrepled by Blhéafdat(ﬁn selected
S me | upu the sus- || ke ition that
frqnésé&ﬁe\aﬁggﬁ '?1 nﬁgg&ﬁ)éleal y]la\é}g@afj Wu@cﬁ;glfonyl hydroxyalkyl
eLd ] a t Ly
UUERE Ot S B %‘E B R AR R o (B 2ot imited
toregssudrest o smal | nol ecul e drugs. It is known to those
skilled in the artthat, certain.ghem cal structures
will conjugate with Xost prote{ns to stinmulate i mune
recognition (see J . et a 002. Current Drug
Met abol i sm 3, pp 367377 and ¥ nb@id theliket an 2002,
Toxi col ogi ¢ Pat hol ogy 30, pp 54-58.) A substanti al
portion of this host reactions are |1gG nedi at ed.
Spe¢Hhlot refdxslteﬂaoﬂoodﬁoxionbmnm arésfponses” t hat are I gG
medi,at

nenn ey DR Eind shaye SHRrGHHELY R Gatore preferably one

to Y@ UHalo" ok A0tk RELEERGEHM 1ﬂ|tl|ﬁ¥ %Pﬁ‘caﬂ%ﬁf ?lraﬁ)atk‘}l fhcludes
saturated di val ent nonocyclic radica carbon ring

megobiigaliiedibplealkib tmifalqaﬂi@yl,rneﬂgﬂ@awb@md the diks, 6.5 chiopdraethyl,
aiqor BB AL ARGl AT G SR Beriporoetnyd,

2 Z:QLdrﬂnoycall Kydlchla}deﬂvyy ah&yﬂe hkeO -S, -SO, or - S( O 2-
. Rgﬁr esent at| exag%{es i ncl ude but are not limted
to, TR O%dﬁ fo fadical where Rigdiploalkybgropn aft @Pﬁned above,

ed, |tHﬁﬁ&om%tHoQ{r 3,2 @R@fgig/breéth%@‘? Qrﬂuofggle%}?dx%yénd thefifL s to

al kyl as defi’néd a trtut nhe or nore,
pr ef'Betaislagylbasea goup bwpart dfedrotip dénotes anasonmmhndrmcmhc or

R hE oot > <iltin My iR et Beapiy) nepeshi o Pegor e,

of BRGingMorhiskR(ar®) sBlected RLO AR }z‘xlx aoxgg&ler%ﬁEﬁfem&fEmalmng ring atoms
di fluoronethyl, trifluoromnet -trifluoroethyl,

beipg catbanr Bémmgﬁntatlze hetgroaryil mgs;mglude [butiare mpoblimisedhip, pyxmipﬂ furanyl,
thlélgﬁ,h galz(gl grdl,&gf%olag ﬁr > lgl t&%oly teérazolyﬁpyr\l\ﬁlmyl pyrimidinyl,

pyfakinkl, p?ﬁ@dﬁﬁ{ym Qﬁ&’olyle&)ZBﬁiriﬂyi IbeRZoBeE® enzimidazolyl, quinolinyl,
di fl uoronet hoxy, and the |ike. "Heteroaryl" as a group

isogpinglinyl, Cﬂlmaéoblﬂ)dWIWbmésp}ﬁﬂﬁob}flfﬂMﬂh%hkﬁa nocyclic or
“"Heteroaralkyl" refers to an —(alkylene)-R radical where R is heteroaryl as defined

above, e.g., pyridinylmethyl, 1- or 2-furanylethyl, imidazolylmethyl, and the like.
"Heteroaryloxyalkyl" refers to a —(alkylene)-OR radical where R is heteroaryl as

defined above, e.g., furanyloxymethyl, 2- or 3-indolyloxyethyl, and the like.
"Heteroaryloxy" refers to a ~OR radical where R is heteroaryl as defined above.

"Heteroaralkyloxy" refers to a —OR radical where R is heteroaralkyl as defined above.
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mul ticyclic noiety of 5 to 10 ring atons in which one

or nore, preferably one, two, or three, of the ring
wW@r@aPspes s(are) selected fromnitrogen, oxygePCDUS2007/080320

sul fur, the remaining ring atons bei ng carbon.

Representative heteroaryl rings include, but are not

l'im tRetefofryl b fyipal mf,ﬂ{

i soxazol yl ymﬁ%ggolyf/ffr,s téjén zzlc} r)B/ beﬁ%egezlg e¥éroaryl group as

d@@nqdaib@veybg Wndmw}sylfon)qb,wdmhdnkwyl pyr azi nyI

benz furany benzothlenyl

bg le ?‘ﬁ%t §}s<ilyl1 ' goal[ﬁ it 8 ﬁ?twf or g@talg I} quaﬂwted morio or bicyclic radical

851bneeabbmithg alHis MRl d
et er oar al Ak rsgf‘qur sl,ll1 tg%é ‘g,@r@z‘ffé’feﬁbg@k t&@égr Fof the ring

cathei atoms jars mp]@eqddaﬁgllhetasatdmfm}wewd dloavN=,eNg.-O-, -S- -S0O-, or -S(0),-

ROV R br Siaahe Hems pRePioneliarularetteyafstay£O-) group.
Tﬁ@ﬁ&él‘éc} lqrnrg(@bﬂrﬂy B¢ fusttd @y‘élo‘éﬂ(lyl \Qf}ﬁ'b?hﬁef&%nﬁ%/ ps defined

het eroaryl as defined above, ‘e. ranyl oxy
hereing |Regrqs¢mm\3¢| GGWEEBI yic Judastrut Bi’@elolt lieted 'td—leah&ianﬁrdyrlyb)morphohnyl

OR r.a het e
i SRl S v moamii B ik rny bR e e, Beparopyrany,
tetra]dydi(&hmM\ﬁh?l R 0oix8- t&%@ﬂl@&ﬁ@ﬁ%éﬂyl asi- Qi%@(b{@@ﬁ’thwpyranyl indolinyl,
above. "Heteroaryl sul fonyl" refers fo a - 2R tadi cal

PiRFIRFIBY RPIPSTIAY], PiaTalidinl, myrrghmxlpqtasucénéfnyh@ad mdu@ e.g.,

pyri: ", re

P s gRYE o WIS b BB Gty U e
Régpiresentatiee exuhipded 1ndﬁdé§ bOf ar® neEiiod tb] ingdadoUam- M@l@r[e@ﬂ)ﬂ‘ morpholin-

f h f
+livulh oo fretbaimemhiock v derade olmsletyl,
plﬁérﬁﬂhylhlr_ethy‘l bF ethy 1Op1vpern§/1me gf%r et pﬁ%ﬁéﬁg}xﬁ&ﬂ}iﬂf& {hS/g gnd the like.

reln one or V\Drln ns are
by a Hcéqrgc}(cl)w{ylegﬂ’ cmﬁgrs tﬁhdlmhﬁc@cmﬂd grouyy aé éeﬁned herein, e.g.,

fu c oaI r or het ryl
P PR REE bein 3 e PRl s i i S IB ot R and R are
attaﬁl@dd&dﬁn hbteocé191alk8lenk™ Hchds, by is nbl A& ﬂodih@)f&llowmg
nor phol i nyl , thlonnrphollnyl, thlonnrrho i no-1 -oxide
thlonDrpholln@ﬂ°. 1 - di oxi dey
t et rahydr ot hi g@p
1, 1-di oxotetrg
pi peridyl, pyrig nyI qU|nu
and the like. "Heterocyclylal Ryl" refers tﬁ’a
(alkylene) het er ocycl yl radi cal as defi ned herein.

o RS R L BGBLhel H55 T 1
t hi OPRARR! ads the ﬂ@H‘thcalt hi9aR ‘ir[?fft%'téd%tﬂer%hs@%ﬁy{)mbounds of the

- oxi de, indoliny Ietgy per azi nyl met hyl or et
inysinjep p@ymnmnwquw r ¢ﬂ}$ mc}pyic pmtecmdrdphMWy theozof.eSinydble

t eroc refers to a
pr@?%ag&%&ﬁjéﬁ }65% r??leé?sdﬁi)hf Q.falnﬁ rein, e.g.,
t he "HydioapalRyMaagd #linddE ndnevdfeht ‘hggﬁéaﬁ%n Widtchl e to six carbon
carbon atomto which both Rl and are attached form

atomps Aradugghed momyvaéﬁé hydneearbereradicalaf thrse tosix canypnssubstisuted with

on{a;l Bftgsfogﬁeb(ﬂﬁﬂf qu%sn cfég t}gé ?ﬁgz@&@zﬁ 2)?% %%oli'l%? tﬁyg)lreg%}t they are not both
on Im‘mmddafbon@ubm &Q&;ﬁ@bntaw &ampldd dchaleebut Akt WnSiRd t§,he

&_ npounds aof the
hydroxymethyl, 2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl, 1-(hydroxymethyl)-2-

methylpropyl, 2-hydroxybutyl, 3-hydroxybutyl, 4-hydroxybutyl, 2,3-dihydroxypropyl,
1-(hydroxymethyl)-2-hydroxyethyl, 2,3-dihydroxybutyl, 3,4-dihydroxybutyl and
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i nvention containing hydroxy radicals include

protected derivatives thereof. Suitable protecting
wW@e@ape6or hydroxy noieties include benzyl anBPCT/082007/080320

i ke. "Hydroxyal kyl" neans a |inear nonoval ent

hydr ocar bon radi cal of one to six carbon atons or a
2-(Ayade aethiHIoAr&FbrdpyH hegaablon-HyaeixgethyD 2, 1-8ih9&rok hropyl, and

Si x carbons substituted with one or two hydroxy
1-@ydrapymetby - bseoxyediyli f two hydroxy groups are

resgnt th are nag ot.h,on. t he same rbon.at.om, .
P or Bt AU RRE A by g et B 08 R8P MR R
hy@i@xydlkfra@efmddubove, 2-dFa@xy@bihsk ,hgdﬂb)(%tﬁé%@ RAPHe. like.
3- hydroxypropyl, |-(hydroxynet hyl%; - et hyl propyl,
2- hyWemgish areph corBpennds okFaromia (1) bevingddentigalmglecular formulae but

dltgdrglgg%l %ﬁ{aﬁtﬁ% E{J%@?ﬂe{:ﬂc& loﬁfncgfdﬁr%o)r%@{){}yy% of Mg EPr?a(ﬁ’g%%E}{l of their
atoAiddR spaty d TweiehaydiffeSn iydraxy ahan vk thefredred M¥pYice are termed

. 2-hydroxyet hyl , 2, 3-di hydroxypropyl, and

"stpreplsgrersx.y Hisrasysomers thatdeonas SHFQT imagpy ofr aaie\aapthgr gxyermed

1 by I al ! < : . .
SRS B S A B LBl MRS Sy et
"einel oD e bhsonyetingR dogtival sokers"." A saven sioniparded corfratinsiidentical

of Formula (1) having identical nplecular formulae but
subgtipyeatsifprigd @ hehirgheqnfes” of cowgoMEtibenarial srgtehas two

i : [ : Ln ; i bo [

endsfShiori® (R dFopp ik Rl BAGTRN s eri Mibiu®) Offtohflound that has
maat tdras onhe clsipa centerrfes 28T enmtidm ey gaiisSohere 8'is the number of chiral

St er egi soner s that e not mrroy imges, of .one . .. .
corff RO PAREAS BT LGB P MR et Bl GPeyiagyidual
diés{é?éonﬁz& 8r Mﬁ%ﬂ@fe'o@ﬁ%@@oﬁxe@, tekféd 4 "BERG SN Erid RLABE". When one

"enantiomers" or sonetines "optical isomers". A carbon
chigal santoois deesertoa pigiepispmal Wanbs eharactauized by therabsoluty configuration of

- "chiral ter"., n ' i

toe P Berer e GG aion RAGEIRRY Akl o6 drihe
sulgsfituentsiaktyclied td eHerRitalecenten CEMEntomess tatty dharacrigedipp thedibsolute

t hat has nore than one chjral cgnter has 2 1 ,
corfimationrlihedr qhasat eentahandedercritsd OF dherfnfive S-tauenfinggmles of Cahn,
In loy. \ n tereochem oftieticl | fhet the

FLd Bre @%ﬁ\%&ﬂ% Wedr Rt PRERentiPARoRREC 1S, M etitRINES
y exi st "as either an i1 ndividual diastereoner or as a

deteiminatien of stateahtmistyrad $he separataoh o stetiodsereamwvelldknown in the art

m xt yr.e" . one_chiral, center i resent, a ...
(e SiecrnRER Chag s COORP L A0t i By LT Jofuitey & Sons, New
Yoo Nb g rafsi@ferSfool At tHehamad akBillhfifatioNBsed iHtils Application to
configuration refers to the arrangenent in space of

degchibe sorbpounds ehFernura A are aneant tp fhe erdpmnabsed @Htpepsible stereoisomers.
DaPLOTEL Pl Bl hig Y he absalute

conf iral” centers and descri bed by

t he "Ronadilstiued QUi re@rs tola e HK radianwhérs Qois dlkamdryl, aralkyl,
Prel og. Conventions for stereochenical nonencl ature,

hetgmenddsterarratinb cradeakyl evglaaliyladeyl diverayalkahplioxyalisylcor acyl as
. ‘ . L .
oo 350 ALl LA ONEAS L M b,
phé&gildnian, belBylamhino) eycloatk imbthyMitlirey adtyBamiio, idfluodcdtyl, and the like.
1992). It is understood that the names and
i |1 UREtroamesns theeO:prdigdl-s Application to

"Optional" or "optionally" or “may be” means that the subsequently described event or
circumstance may or may not occur, and that the description includes instances where the
event or circumstance occurs and instances in which it does not. For example, the phrase

"wherein the aromatic ring in R® is optionally substituted with one or two substituents
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descri be conmpounds of Fornula (1) are neant to be
enconpassed all possible stereoi soners. "Keto" or

w0 eoos/0429etans t he (=0) radical. "Mnosubstit ut eRBCHIBI007/080320
refers to a -NHR radi cal where Ris alkyl, aryl,
aral kyl, heteroaryl, heteroaral kyl, cycloal kyl,
1ogeplenddnkly Iseledted fromyatiybkmadrsythat tied deonytad Htyd mapor gy ho#tse

defined herein., Represeptative exanples, include, but
SR WL 85t (ot hy R R scOpEHpS EPRGOn

benz yhamdient i6Y&Gk 'ﬂEﬁfd vegtd : =Tug

trifl uo%ag%ttlgléklgﬁbh%lhe Pie. ﬁ?‘i"?‘gwﬁ‘%gﬁgﬂ "?’ﬁgo‘i"ﬂaf Formula (D)
4dkulalderivative ! mea 4 campduap bf Boratuly (1) orwhithy niifdgeMa@Asis in an

t hat the ubgfgg)gntly descrj bed event .or circunstance
%@Z%’rst% n < PYEne Mrakiderad el possesses the desired

' : : es where the event or circumstance
ﬂgcgzlg{fjérég%%hgmﬁlgpgnces in which it does not. For
exanpPetholopg’ gffwr disease mbais ehdestdntiabiaDIiTel datsdsial@ dbveldpnent of the
i.s optional lﬁl substituted with one

or two
$6R%t3s Rk dheiris Bl and fupctenal shanges thatresuliciom thaedipgase processes.
e R LT L R DR RS M
phavectutanl coffpmspioasients genwelly safe, mhaoxit aad nelésr bioxdgitally nor
erivativyes tﬂfg adco outgd of. Fornmul a ifl% "W oxi de
OHSTY P QRS ate AR MCgEeehich Searertable for yeterinagy uegasavell as
hirfah QEShadb ¥kl el N an oxi di zed state (i.e., N O,
e.g., pyridine iV-oxide, and which possesses the
desi f’Egarmaeﬁuﬁadb{ asgealile sadtsT mieang. saltRaftdooipogyds afFoamula (I)which are
ise . npans. the essential, nature,.causes and .
e DR el M s " engl gt i TR Ss R derina
phfghacoldgichiarRdlitg hsunnesltd inalhdé &9dbhdditidrdmts Anféd $AASBorganic acids
processes. "Pharmaceutically acceptable" nmeans that

sy asthydeochloge grid; hydsehspric astyl, sulprgreaide Bitii¢ ecid, phosphoric acid, and
054 4] t, .4 r Wi - - [ nd .. :

RO (R Brealitactd? s uBideRE b IMRNCI HiarBRihcic, heptanoie
acidcdyethpsntahepropibiic heid sglpadie ptidppyeutio acid dueid avad, ynaldtc acid,

as. wel l.,as .huma armaceuti cal .use, "Pharmaceutically
S i BT T RS G S5 A Topi ARASOIBTE i Pzl acid

(4 )BidxRb &1z8 yIpHERE, tdi i i ' i
I i8R S0 L ALY aBG SRR, foid FciAIRERL scid
cthengspifesic agdch2-sthangisulfonigdeida hpdrasiyHethanssulfanit scid,

r i.th _.i,norgani,c_aci ds. such hydr ochl ic acjd,
b PERI S deioP RSB FpRRLTaRE G pifelieylonte 50
phbloepReNotc add,banPphsrstifthid 4dE@ 4-@EthWbidyclR[ DRD]det-2%h6lS -carboxylic
such as acetic, acid, tgropl oni ¢ acid, hexanoic acid,
6

afidpglusabretonigiagid. £ cmepeisnedie phoiosleonaderbaylie epids
S BN i GBS B 354 i i

ghiastiandid, glatamhic adid, hydroagnaphthbrricid, saleliclacid, stearic acid, muconic acid
%4- hiédroxybenzoyl ) benzoi c acid, cinnamc acid,
Madkec acid, methyl sul fonic acid, ethanesul fonic

aci dPhéhn%é&&i@ﬁﬁﬁ o SHLHIO RIS aRRG ifhlude base addition salts which may be
2- hydr oxy- et harniesultoni ¢ acl d,
formed when acidic protons present are capable of reacting with inorganic or organic bases.
Acceptable inorganic bases include sodium hydroxide, sodium carbonate, potassium
hydroxide, aluminum hydroxide and calcium hydroxide. Acceptable organic bases include
ethanolamine, diethanolamine, triethanolamine, tromethamine, N-methylglucamine and the
like.
The present invention also includes prodrugs of a compound of Formula (I).
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benzenesul foni ¢ aci d, />-chl or obenzenesul foni ¢ aci d,

2- napht hal enesul foni c acid, /7-toluenesul fonic acid,
w@e 200ple9skil f oni ¢ aci d, PCT/US2007/080320

4- et hyl bi cycl o[ 2. 2. 2] oct - 2- ene- | - car boxyl i ¢ aci d,

gl ucoheptonic acid, 4,4'-nethyl enebis(3
"Prdaing"weanaaeamrburmah&mwdﬂverﬁaw il VivoTyheabdlie mno (8. & by

acid, trimethylacetic acid, tertiary butylacetic acid
hydeolysjs) te arompeundaf Farmyp (1 oRerexamply; anesidrke comppend of Formula

ORI SRUBE, o bty oR B u PO TV 1 et
meledule Altaaatived) ailaiddas & cadpliunt fl Fomhils (DMbmhinia dagboxy group
formed when acidic protons present are capabl e of

mayehecrommertiletry hydeHipasinvivgrto Siegarint melesale. Sniteldpesters of

| | [ | :
cofiBRNrFoRATE T AR AT S, B xR Mlles, oigaces,
laqt#tes; tarirutey, dadoriatks, o:Abaapiatiollates padpiotatdsasesinatee, futharates,
et hanol am ne, . dj et hanol am ne, triethanol am ne, '
malpadere MISHIGRE;Dis-ehydoRyaghthealss, gentisaesuprthionates, dirpgoluoyltartrates,

mégéiﬁég?ﬁn%{a%&?ﬂdﬁ%%}@@%%,%%hiéﬂ@s%g%ﬁ&{éél %ﬁgﬁ{eﬂgstuﬁa:ﬁgi?&ék{‘d

ug” neans a conpaun
cyclohasetduihlamates and qainitys. natitablelestersro amap¢undg of Byrmula (I) containing

s alpogs Ebnre F S BHIOAN B Ao PEP A AL Ry hsbrf L w R . Res., 1987,

ST, Sl OB i LS i

hydwmp gung rody Fofommkdfréin)acrloneiatiesisaigetad dranbtbrse dpsoihedrbyy

be convertib by, hydrglysi s I Vi t o, t he .parent

BuiER FAr S o802, B ARt bR At

(arG kR I ndo A1y FebeX arip 18 Udlalk Moo e By Bl Rited ¢ ivlticB She two alkyl
citrates, |actates, tartrates, mal onates, oxal ates,

greyps imeay) et aidied nesificbindlas dnteypied hateexysen #ionheidy, an optionally
. . | - bivs- k- h . .
AL Erma BP0, ERCal oSO ASROH OOl momtotive

I sef hiPona
metefljvehsastphapai-es 4-(etohdndacthghghbtesates, and

benzenesul phqpat es, p-taql uenesu onat €s,
(4'6"@%%%“%9@1‘@@8 B Es®- & O&ﬁﬁ%‘él@ pesgzin-d pilibepedalsss of

conPPrREitederiFaivad* Relds)defPRfvRE BF QR uRES SOROYmEaq¥An which a
are for exanple those described by Lei nweber, FJ. 'Drug

redobivebite Resites are d8rked Bith progestiBg groups Broprstridaletiyatives pfigompounds

| as est ers.0f conmpounds. of For mul I ntai pi_n
ot Eofiile S0 g7 GHEl iy SRR G peshdR o Ry T Blehfetves may
be %@ﬁx@dﬁ&iﬁd}ﬂ&bﬁd&q&&h@s& %mb%@d SPmhBuoeg 2aEsmehélsive lidt of suitable
Med, em, 1989, 32, 3{; 2503- 2507, and incl ude

prejeditg; gronnsdan herfavoddr hyV) Grsens: Saaledive (Capursdaigiganic Synthesis, 3rd
| al ] ates in which the two al kyl
edgfpgu%éhﬁ)l@)}%%%ﬁ%gﬁ%gq?%%et her and/or interrupted by an
oxy (e eapressiar . hyhareiroiht aonalkit yr slidysli¢ ting @oRT) Ry @gris optionally
ato e.g. an al kylated nit t iall
sul(s,ﬁingrpgfhmitg 9B W%Rab%ﬁ fbgk,éés%gégfﬁlay. 8’%@%‘3 o all the eg%u%s attached to

Rz?lﬁf’ 3 &Iﬁ :'t}%:t %%}?gg%ﬁ%*%ﬁ%%ﬁ% gﬁé‘ ge.aigg o%t_iong}ly substituted with one to
thrée RA-Rf| &yR piegrectivéln- The/drpinetiz aradliegclic ring may be directly attached to R,
R*, or R® or be part of a group that is directly attached to R?, R®, or R°,
- "Therapeutically effective amount"” means that amount that, when administered to an
animal for treating a disease, is sufficient to effect such treatment for the disease.
"Treatment" or "treating" means any administration of a compound of the present
invention and includes:
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"Protected derivatives" means derivatives of conpounds
of Formula (1) in which a reactive site or sites are
whbmskexdesvi t h protecting groups. Protected der PUHUS200%080320
of conpounds of Forrmula (1) are useful in the
preparation of conpounds of Fornula (l) or in
t hepel vefevemingiRe aieédsy GomyRb@tng iPAiPARAIPWhRH MhydR predisposed
Cat hepsin S) inhibitors. A conprehensive |ist of
sui tathedissasstbat deasgotyed experienss dsdispbayrtble pathalogy or symptomatology
Ge . #rotective Goups in Organic Synthesis, 3rd
edi ?P%ﬁ,dlsfg%eh Wley & Sons, Inc. 1999. The expression
- (2)- WhaihgBiting 1he deeQRRE kit arfifnaPehbiGY ekperichtilg of Mishldying the
R4, or R6 is optionally substituted with oné to three
Ra, PEliology oRemptersplelogl ¢éthy diseased (i af asresting fuathier ddvelopment of

3 _
ar oM MRl Rriombiosliony optional 1y

subgd)i t ubeeliovafity O distae ihireimal thilds efferiBieing or displaying the
respectively. The aromatic or alicyclic ring may be
di r Bethplpey of siepiematglogy of the diseased (i, ngeerpiag thegfathelogy and/or

gro [ irectly attached to R2, R4, or R6.
" Thg)?%gﬁlttafoé%ﬁ'y effective anount” neans that anount
t hatTrewfnent addriirgatBigt et réspedio eombipbtidnahertp elel,@e with a

'o?i S%ase, is sufficient to effect such treatnent for,
biojgpic) aneans awy adminishpiRipfe compopndsefithmgresqns 4snger and includes:

d . . . . 1 i .
aanyyi st Bﬁbé&fg‘ljg_?ﬁepmg[ﬁ?ﬁ)ggse%orﬁ B@c&ﬁﬁgglﬁ% A AW Hi& may be

and i'ncl udes: the di sease” from occurring
i n predwposedlto thieinmmume yespensp beidiospostadt expetibacedirsiéspéay the

but S not yet e riepce.or display the pathol ogy

or YRR SRy APoeK 8t B £BEERe PR Enh bi t i ng t he

di sggse inRitdingnt Muhd'@EpdnSe BIURSIIAAThA1 % lefeﬁ?rhcing or displaying
o e

di splayi ng the pat hol ogy or synptonmatol ogy

di s@ﬁ@@am?qu@.r symaptomgtolagy of thetinmerungd esspbussribat amésting further

pat al o r ) aneliorating
el e BBt lP R p R EBL R P et e g or

di s@)ayi agelidisingahbihgye @spoaywintad wRingd] @gy is0dxpbhéncing or

di seased (i.e., reversing the pathol ogy and/or . o
sy n%‘%‘ﬁiﬁ‘fl% thsgRpihology s sympiematadgey of thesifimigne rggnogse (i.e., reducing in

I esgetle %r%e é?{&i&%kﬂ.eﬁtgbr_tdﬂ%ieﬁﬁhé byt tpaxﬂﬁﬁta%ﬁéjo he '%mmune

bi ol 6gi ¢c) neans any adm nistration of a conpound o

t hereppasent reiversigtthapatianiolyi andlon sgsptofajolqgyew.gnréduged biading and
i Mmune response.fromoceurr i in an ani mal ich may .

bo. B BB SL A ErREb A &G Sfhon e aghleto Bufigh ey tion of T
ex P&ylls @RE B-c¥lis, e ditedYiumb@l Rl R0l RaNated reSYsHRECIHRL N S9Yopriate to

of the i mune response; (2) inhibiting the inmmne _
r esthe nadicplar wrmurd sestonss aeduped igflpremiabesicaggeastion, pain, necrosis,

O BB e ARISL Y Bio BT ko Of (e
of Inhelpaititnlad @speet theativeasoiis diratted 0YJompdund of Formula (I)
wherein:

R' is hydrogen or alkyl;

Ris hydrogen, alkyl, haloalkyl, carboxyalkyl, alkoxycarbonylalkyl, cycloalkyl,
cycloalkylalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl,
heterocyclylalkyl, cyano, or -alkylene-X-R® (where X is —O-, -NR'’-, -CONR! L,
-8(O)n1=, -NR*CO-, -CO-, or -C(0)0O- where nl is 0-2, and R%, R', R"!, and R"? are
independently hydrogen, alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl,
heteroaryl, or heteroaralkyl) wherein the aromatic or alicyclic ring in R* is optionally
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(3) aneliorating the i nmune response in an ani mal that
i s experiencing or displaying the pathol ogy or
wa@phayes ol ogy of the i mune response (i.e., PEOHUSINT080320
in degree or severity, or extent or duration, the
overt manifestations of the inmune response or

r evedubbtitgtel Rethisie D 8 th?dEQ(aQﬁde‘ﬁkﬁ’iﬂéhﬂﬁﬁél%t&ﬂﬁomeacll%{l,gxaloalkyl,
reduced bi nding and presentation of antigenic pept’des

by MHdkedyaBrdrpxy, haloalkaknalo; eatbexy akkoxyoartonyh amino] aminkbstituted

and B-cel |. .educed humoral ;and, cel | - nedi at ed

res pa(?'r‘fgl g’s(h %‘}?a{““ge appr SIFS: g.fyém&yob?q%gloag,r %y @ QF ﬁljrylﬁu}fﬁﬁﬂémd further
I S POREG e thel REHARCLr alitY AR iR R? 1sCNBBALY ABstitR@E With one or two
necrosis, reduced loss in the efficacy ‘of a biologic

agerfubstinents iwdepenently selectsd dropmalkylchalarallasyelaloalkylehaloalkoxy,

I nv ' LS di dtaq. ompound of Fornul a
ner S0 b ORI, P TORRR SRR bt
R adridyi?, tatkeml to gdther withciae barsymhtkil to vaHidonors R RRDE? &ek¥thehed form
cycl oal kyl , cycl oal kyl al kyl, aryl, aralky%,
het e(P)dé(Fg)laf,kYP?QP @pfw\aﬁy Ryhstitutest witlheeconytivo R independently selected

e S0~ it B b0t iR Sl A8 U5 Betn
or - C( O @yclohkylkl, Hegeréhrid, haadarzkyl, Bﬂl&xrﬁlbohyl,&n@ dryR carbonyl;

are i ndependently hydrogen, alkyl, hal oal kyl,
cycl oal ky¥, cycl oal kyl al kyl, aryl, aralkyl,

het q{igﬂe@oqﬁ%’l%ﬂﬁﬁl%%ﬁ%hw s)xb%ﬁ?\ﬁ%@ litnolg tc@fogpljmt {v&icﬁ "are

alicyclic rin I's option substitute
one, two,indapendendp setectedtepaiidéitaloalkyt hydtoad, Kydomyalkyl,

al kyl, hal.oal kyl., al koxy, hydroxy, hal oal koxy, hal g,
car boxy, aba‘f%é’%@a?@BWﬁ%lyl%%ﬂ%’? aﬁﬂ?f@’&h‘é’ﬁ ihetsr 1%5732‘811’
di subst i taufifshlign] 4291, afyl,tdrﬂkylgﬁéﬂ:@%r?/l, hBRAAYAIRNY het@B¥iolyl,
or arylsul fonyl” and further” where fhe aromatic or

al i cycl i deteresychvielid, qysloslkyl, eyelpaliylalil t$(Q)BY, villtene-S(0)n-

R O ke Ul SRS
am no, al(kytbrem2ne0-2dind IRy R¥rnA R S@niRRIYndeAlly hydrogen, alkyl,

al koxycar bﬁ’%(ld or RlL and R2 taken t oglet her with the

carbon at® L ipitcasalisyls Retprpayhdetrpoasslisylaeycioatiads qvsloaikylatkyl,
(i) cycl iR 21 j | :

L 1 1 o0y PRl ION 4 X DR beeh oty Hh b B 6 Ay

al kyiterdimthe adpradtiopdraiicymic rangyih theagradps pltachest ¢d oplldayitylene or

OS50 BT AN pr e st
het efdepwedenti bdydianBoRRilyD Rl dadkys WhGky RSk %41&1%}@', halo,

to four Rewhich are independently selected from al kyl,
hal 6aibRyY, alkpyxaieaskenyl Hywine yeisilatituted aoing adikuybistituted amino, or acyl;

R R M oy Varal kyl heteroaryl ) T

Rhehwirogenadriegllyl; het erocycl yl,

R®is hydrogeh, alkyl, haloalkyl, cycloalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl,
heterocyclyl, or —alkylene-Xz-R25 (wherein X* is -NR%-, -O-, -8(0)p4-, -CO-,
-COO-, -0CO-, -NR*CO-, -CONR?*-, -NR**$0;-, -SO,NR*-, -NR*COO-,
-0CONR26-, -NR*CONR?-, or -NR26802NR27-, where R* and R? are
independently hydrogen, alkyl, or acyl, nd is 0-2, and R* is hydrogen, alkyl,
haloalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl,
aralkyl, heteroaryl, or heteroaralkyl), wherein said alkylene chain in RCis

optionally substituted with one to six halo and the aromatic or alicyclic ring in R®
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het erocycl yl al kyl , cycl oal kyl cycloalkylalkyl
-S(O) n2R14, -al kyI ene-S(O n2- R15 , -COOR16

WO 200kps@ee- COOR 17 , - CONR18R19 , or PCT/US2007/080320

- al kyl ene- CONR20R2! (where n2 is 0-2 and R14-R18 and

R20 are independently hydrogen, alkyl, hal oal kyl,

aryl, aral kyl, heteroaryl . heteroaral k cycl oaI Ky
ﬁRﬁgmé

cycl oal RWR&W?‘W Subgitiigd Bith PR ItyyP, Qe gandently S%lﬁ‘éed from
| ndepen% '%16%8&1%99 %lla{xgaﬁa}fr}ﬁ‘lﬁyl h‘Mb%Lk%g? dxBEcyANO, Wkrb Geyl, aryl,

or alicy icri'n Toups "attac

cycl oal Iaydlleylehmrobxgt éwmngwdlwl,dieh@d)mbrl |myclopikyb nyailbqlkylalkyl

substituted with_one, t hree, substituents e
i ndependatiory: TRy !;r’ﬁ“if‘%{'}lﬁf Wh%rﬁﬁm watmaqw@chc rings in R
hyd ,

a?/n Lgxy 1 ‘ﬁ@ilﬁ’?ﬁlﬁégt arr@noge ot S???ﬁ?g%ﬁg{lné?@g%lected from alkyl,

acyl ; R&lk&yhlya%ablggd,rhalnallaix&waio Rydrogy,logrhorgeryans, nitro, aryl or
alkyl; R6 is hydrogen, al kyl, hal oal kyl , cycl oal kyl
aryl, ardfRpkybhet eroaryl, heteroaral kyl,
%@ts%g 1y| or -alkylene-X 2-R25 (wherein X2 is -NR
6 - S( O 114-, -CO, -COO, -0OCO, -NR26CO ,
Eﬁl@ge,n -aﬂm,&ﬂ(dealkymRyl oF NR26C(I} (II(J\IR26-

%g%@%gmqrwﬁvh? RSB iy S TR0 e gfene o

R25 is hyeregRnlalRyikyd whéiéih@ﬁh K% laaIEMGﬁeOin tYéna]l?' substituted with one
cycl oal kyl al Kyl", heterocyclyl, heterocyclylal ky

aryl, araltwy isubstitureatsdadependenily srbectaddsara rikyl, haloalisath Bygroxy, or
o h 2 5ng Mok B iolhe MYHARALY JnaitiRl bkl or two

with one yang or a

ring in sobstiuend m@fp@hdi@ntlwasdted fibraciiwi,tHaloahig], htydmcyMr alkoxy;
gr ee Re i ndepend d from al

| |
Ry dxdrogen, iyeip, 2 %no%?we% ?a&mlwggvaﬁ(alaycyl 3&?%‘8’}’013/1 aryl,
n| tr oaxalﬁgl?/ hfte‘%fijéq he?é’r@z{rgll@l h&%@)fc OAT Wt hetddSy BN PAEA! ¥idrein the

het er ocy oal kyl,.” cycl oal Kyl al kyl , “car boxy, or g
al kowmaatm@myahcyammrfgmt&%ers omera@ytsm@txaxt@hmth ong two, or three R

alicyclic ri n R bstit ut
one, ¢ QEP Bﬁi r{flgfrsgfgctﬁg %0 g:a a lgqliltgt :éi&éjﬁyfg%o%koxy, halo, nitro,
al kyloyasd, %@fﬁéxymidi%ﬂbnyl Wlol@étéf@ai'yl b ViYLl sl

car boxy, cyano, nitro, %/ or cycl oal R/ 1s
hal oahqurparalml BNy moag\éﬁ tuéﬂdwmmo élsvebs&wwwr@r or acyl;
I t :
AL b LI S OB LA BN BRI AL B it ne
het ertocsmﬂgdrah{oyﬂsemei vvherel n said cycl oal kyl ene is
optignal ]y substlltggt ed w e or two s aEl@[tlltuents

1 KrepEssHeRRA, 505 etlexensy of ¢ ) RGIWhepelR i alipilencrprpdy optionally
or aldepunndifehRioaxtulPlylene T's optionally

substitute one or

or, a pharmaceutically acceptable salt thereof.

In another particular aspect, the invention is directed to a compound of Formula (I)
wherein:

R! is hydrogen or alkyl;

R? is hydrogen, alkyl, haloalkyl, carboxyalkyl, alkoxycarbonylalkyl, cycloalkyl,
cycloalkylalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl,
heterocyclylalkyl, cyano, -alkylene-X-R® (where X is —O-, NRY., -CONR!'-,
-S(O)ni-, -NR'2CO-, -CO-, or -C(0)O- where n1 is 0-2, and R®, R', R"!, and R are
independently hydrogen, alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl,
heteroaryl, or heteroaralkyl), wherein the aromatic or alicyclic ring in R* is optionally
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substituents independently selected from al kyl,
hal oal kyl , hydroxy, or al koxy; R22 is hydrogen,

wo Izmmz%sal kyl, hal oal kyl, cycl oal kyl, cycl oal kRg/i/E53091/080320

het erocyclyl, aryl, aralkyl, heteroaryl,
heteroaralkyl heterocyclyl, or heterocyclylalkyl,

wher gjyptibiel Wit 6%, o, OF thadd Wﬁddp@ndehﬂﬂsdl@tdﬁ&%m slkyl, haloalkyl,
optional l'y substituted with one, two, or three Rd

i ndeplinxig hiytisoxy abeafladyf hamncadbhyy, ,all&maymbdqyl anmhck mongubstituted

QYELOX@, gm S tul%gf %pmlgﬁ:lggg,rag@})%,ﬁ ’be@{y xé’aF |or ar;}fsulfonyl and further
cycl %lex‘é)th@h%bﬂauc af 4l chlllo nﬁgel’&m%@olﬁx iy subdliffed w1fh ong or two

nonsubstituted am no, "di substitut am’ho, or acy
is - ahusytuememd@pendahﬂbyi;edw&edcﬁfqm alkgl; balo, alh@qahklyhlkmlehaloalkoxy,

grou S_opti.ona subs ted with one to six, fl oro
At onbrdring B sl eyl et w1 ngeatbpnyt or

R! Gh@RKakaNRgettBek fh heldafoflatorh RNEhiBIPHEth R ahd R? are attached form |
optionally substltuted with one to six fluoro atons;

or, €) pmaﬂaqupoanalgy sabstigytediyith ogabt twahR't ipdépendently selected
another rti r.as vention,is._direc

to a conp 8’??03%841 E}E&? ﬁ'ﬁﬁyga”tlp‘? %‘@?%‘PWO’ &y, agallw);,ocrygltggl?fyl

or al kyl ; cyReodlisy 1 A1 A! Ra&BaryR hkt¢toardliah Cakdwiarbonyl, or aryloxycarbonyl;
car boxyal kyl , al koxycar bonyl al kyl , cycl oal kyl ,

y
cycl emlikyhetpiegyclylaliylene aptidnally suhs@tuéqdoauﬂyone to four R which are

a1yt eneingbisgdAEEERENE fm oo, ERBELR, MR py oS8
-S(Onl - alkN@aﬂ@(}@lkoxyﬁleoxy‘aikyl G(rﬂ))@alk\ﬁlel[@erﬂarblob(?alkyl

0- 2, andR9 R]I 2 are 1 ndepend Iy

hydr ogen, arg1n|9§3|llcyl’ ASY ,oagy]k%a y@eqeg)&mweteroaralkyl heterocyclyl,

cycl oal k r 14

hgt er oar Q"f&%b{)’dy@kyi C%é&ﬁﬂéﬁ%ér}"ﬂola&?ﬁﬂlg? gt@)nz -alk¥lene-S(O)n2-
in R2 is Bp t+Q@QRf y@ﬂt}é@tﬂetméﬂ WQEONRIE" bmlkydnnet@@NEZORz‘

:? kl():(]s,epe%}e éé/ E’e Sl}ﬂt ﬁdi{’? %;Baﬁio ol Clgfl%%l;g ently%ydrogen alkyl,

al koxycar hsaikyl, @, amkyxrm&amyl nédéra@kaﬂcryl R9cloalkyl, cycloalkylalkyl,
di substituted am no, enzy acyl

or aryl suprhstsjecyahd amth H‘é‘ﬁl %,rp @%ﬁ@dantémxdr@ge@ror alkyl);

alic

o Y, L300 S SR AP B oo
al kyl , halil(@?roaydkydmy)éleh«?ii;mhkxydlly shladtmﬁéckwkh ond‘]y\db ot Yhree

am no, am no, dia a car

al koxycar %’éﬁtﬂ‘entﬁa fndmen&ﬁ%lngleeféd &y blélt h‘é?al’ﬂlt Hkeyphydroxy,
car bon at r

(I ) Cycl yI e ehﬁgt?g&rﬁh%k(gﬁggtﬁﬁy&aed% -ﬂf‘ﬁgg'%é&géﬂmlno,

i ndiaﬂendmﬁdnymseirecyled from al kyl, hal o,
i.al kyl am no, aryl, aral kyl, cycl oal kyl,

V%S%mﬁngg?lg het eroaryl , het eroar al kyl |

R3sHBuMpeh BPAKY;, or aryl oxycarbonyl; or, (iii)
het erocycl yl a kyI ene optionally subst i t uted with one
R{ t5 Hydragemalkyhi hatoadisyd, cycloalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl,

heterocyclyl, or —a.lkylene-Xz-R25 (wherein X2 is -NR%., -O-, -S(O)ps-, -CO-,
-COO0-, -OCO-, -NR*CO-, -CONR%-, -NR*S0,-, -SO,NR%-, -NR*CO0-,
-OCONR*-, -NR**CONR?’-, or -NR**SO,NR?’-, where R* and R? are
independently hydrogen, alkyl, or acyl, n4 is 0-2, and R is hydrogen, alkyl,
haloalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl,
aralkyl, heteroaryl, or heteroaralkyl), wherein said alkylene chain in R®is

optionally substituted with one to six halo and the aromatic or alicyclic rings in R
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i ndependent|ly sel ected from al kyl, hal oal kyl, hydroxy,
~hydroxyal kyl , al koxyal kyl, al koxyal kyl oxyal kyl,

wa@eooBoxwed kyl , het er oaryl oxyal kyl , am noal kyl , PG[U]JSZOO7/080320
aryl, aral kyl, heteroaryl, heteroaralkyl
het erocycl yl, heterocyclyl al kyl, cycloalkyl

cycl °a|6al§é/ !)peuo:ﬁ{l))i su}gg %}rﬁé twoI 4 eng Té?}eagently Reted from

- al ky| ejkgt, GENRRAREXY], aﬂmhg,r}aldakyl Sialbaﬂcoﬁyl,cbx&lélyaﬁ’d,&lmdcyl aryl,

R20 are i ndependent|y hydrogen, alk hal oal k
o 2 Gl e b sroaI O hetar ot Wy Foa By Fisdpalptaliyl,

cycl oa Y e
o1 Lt oL o okt S SR R R s
or Ial | lis%(/ap:ubﬁalty suystitatet! fbg ogf: alwplgjli ﬂ‘ltrbﬁkfrlﬁﬂeﬁeﬁdently srllected from alkyl,
cycl oal kyl ene, or yclyl a ene is optionally

subst i PRPEY hﬂ)%%ﬁl@loa?«w H3lo, PHRTEEY, SaeRY (cyaR, Sitro, aryl or
|ndepe éﬁ% .selected from al kyl, hal oal kyl, al koxy,

hydr oxy:, oalkoxy, hal o, carboxy, al koxycar bonyl ,
R7amhaioalkylpmﬁhbst ituted am no, disubstituted am no, or

;. R5 is hydrogen or
dﬁﬂwogeﬁsalﬁ& \%Fg?g’éﬁﬂ 53‘ é%y‘ﬁ{m oal kyl, cycl oal kyl,
R%ﬁd’ R tdgéﬁlaxkx)('lth tﬂlzeéa?cfo‘ﬂaa&dfrh 10 t\‘/ﬁfcﬁ rtl‘?ééra"i‘é Ky chhed form cycloalkﬁeme or

het erocyclyl, or -al kylene-X 2 wher el n
26- hete@cyclyBliQldneavhereiCSrid cy@ﬁlﬁ(ylenmﬁpnonaﬂlmﬁl@@mted with one or

| NROReH iR JeDrpdsEEespaeH ol ROl FRR o glkoxy and

| Nd@RRARSYIaYk It OgRTbnaRY KﬂHstltu(tHd gy bne d¥4wb Subktitiennd
R25 is hydrogen, al kyl, hal oal kyl, cycloal ky

I,
cyc|lwmeaqlk§qlect%ﬁ@n@8%|b,aloallwétlwﬁwymrwllmxwy|
R2 | , '
Ryl o JEDERAIL oo OB nOESENT

Wi t arabing, Heﬂersaryl haﬂ_emamhlcbfllHweraﬁ)@lm,tdrmemrocabllymquﬂ,i veherein the

rings in R6aje optiona subst j .t ut.ed one, two, or

thr Seoraebc o qUB eIy Red QB PUTAREYMIE fug G5, f hree RS
hydﬁ%end@hﬁf&‘éleoté’@fr&ﬁ'aw hanﬁlk‘%'ah&&?f 'hyd¥dky, HM@{HQOXY halo, nitro,
nitro, acyl f}/(gx ar al ly?/l het éroar het ér oar al kyf ,
e L

het evme&rwxy, yrartop aw&emwﬂ aquqalkylc@nb@kylallﬁ'rl aralkyl,
al kox \ nd f
a1 1 AR 0 bRV DR, SRR bbagingyns

Y Rngkylene o@talkﬁé@@owahem@lﬁ perddienédeyzroe srabﬁdnéury@tmsututed with one
alk%(b alkoxy, hal oal kyl , hal oal koxy, hal o, hydroxy,
car Bosty Buespiemsiddr o, " aryl or cycloal kyl: R7 is

Z iEg:dggH%)hc;i og?%{ﬁé)e §pt|ﬂ§fﬁ[19 GRSt AL dWih ofd VY ALY latoﬂ{s;

or, a pharmaceutically acceptable salt thereof.

A. One representative group of compounds is that of Formula (I) wherein R' and R? are
hydrogen.
B. Another representative group of compounds is that of Formula (I) wherein R' and R?

together with the carbon atom to which they are attached form cycloalkylene optionally
substituted with one or two R® independently selected from alkyl, halo, dialkylamino, aryl,
aralkyl, cycloalkyl, cycloalkylalkyl, heteroaryl, heteroaralkyl, alkoxycarbonyl, or
aryloxycarbonyl; wherein the aromatic or alicyclic ring in the groups attached to
cycloalkylene is optionally substituted with one, two, or three substituents independently
selected from alkyl, haloalkyl, alkoxy, hydroxy, haloalkoxy, halo, carboxy, alkoxycarbonyl,

amino, monsubstituted amino, disubstituted amino, or acyl. In one aspect, R' and R? together
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R6 and R8 together with the carbon atomto which they
are attached form cycl oal kyl ene or
whedosnadye| yl al kyl ene wherein said cycl oal kyl eP@I/S2007/080320
optional Iy substituted with one or two substituents
i ndependent|ly sel ected from al kyl, hal oal kyl, hydroxy,

B e R PR s
cy&@b@ﬁy‘l@& bf oyolatiekylene diaioasllkyubstithied mathygro@rs dabdsibey ;mmedlately

R22 is drogen, fluoro, alkyl, haloal kyl, cycloal kyl,
abexee |I@gnqxt§pragsgg,qt Rimd &’ é@gﬁéhay |w1thath<§,¢arbcg} aéptpayp which they are attached

I%g %ﬁﬁog)?%%let}eafic?cfb%%ﬁ'l e\%c%opfeﬁlé/?e%rgg {oﬁlexylé}{eaf){c(l:oyg}nty%ene, 3-

behzylkgciopeitdRne,S3-oRrlidterAhlethytdyb®péititerd 3\Mybh)p6m9!,- t wo,
or three Rd i ndependently sel ected from al ky
mqﬁ@rlwﬂqwngylea&pkmgenw&oewyleWa|3cfé(rcl@a%gt/lcympsnw}%r3ocyclopentyl-

- t
T T e
3 lﬁsﬂ‘idﬁlﬁ4 yﬂmaﬁyhyélbpejﬁﬁdleammllnyﬁdﬁclidmt Eﬁl-dmth?lﬁyodopropylene

- - ene rein.the
3- lﬁnwpﬁ%@ot@ﬂ@wp 3rf§etgbl Cgﬁﬁpoﬂn?@enéu%étdﬂmefh@ayam%%ﬂ@ to

3- éh cyflél(gifefx&l HeO8B] 1%ﬂq%t%z\ﬂb§)ﬁ§on l%ﬁéntﬂ@ﬁ‘ad 3. but?ﬂc?&’lrbrgﬁ%rlene,

ron substitute six fluoro a
3- ﬂhquaax}bbmylnmmmtydaiej 3/4ﬁlm¢lap¢ya¢rbm)é-amlopdmlm o3-byyl-4-

dlr(lf %@ﬁgot@?hbﬁ’éx gr ou%ﬁ%{,ﬂﬂi q%%%ggg;iag%kh %tgg{?xgxég% ?HJe' ¢3rbon atom to
W}{l&pﬂh\l\ﬁgﬁta@a&ﬁ@ f@ﬁ@bl%z(qum&ﬁounds is that of Formula
erein Rl and together with the carbon atomto

C. vvhl ofet ansheraepresantadivh wup of perapaindaiskiatol Eompile Gﬂ.whr:ry:m R' and
sti#%e te'glt\xaéyletge Rarpal Ic?n Qta% t? &Pthgip que §ﬁ§ %5]? t!&éfeﬁ@)‘cﬁ%lﬁqene

opﬁyﬁl@&hkstitute@ y@dhmh kdfoaf R§which eteend&pl‘eydlcntly selected from alkyl,
het er oar al ky alkox¥carbonyl or ar | oxycar

halgalyh |hbfdlt°ﬁéalli}’lo Alkox sl adroxygl kyloryalks] oV Wﬂgycigﬁ(%ﬂﬁwloxyalkﬂ
an‘ﬂﬁ&aﬂ&h 1681, Q%ya&&lﬁ@l Eéﬂn% l'h%te?tﬁtrélfeﬁalllété?o%&lpﬁt Hettéib@}‘élylalkyl

ree substituents i ndepen |y "
cyslehlikgl, eyblcﬁarlbﬁalkb'kyﬁ(O)hH' oalkyyene-HOkoR/, ﬁ@@;{?oxyalkylen&COOR

PR So anrEOR L@ P B3 B Gr SRR gre indgpendently
hy@R@eR 388 thald3licyd) "Hi‘le@raﬂ(?g Q%t@ﬁfaﬁl t Hbtérbﬁal‘k?l byUloa’:ﬂt:}Q nayeRalkylalkyl,
whi ch the are attg?]c hed formc cl opropyl ene

or byt@toebdb’!ﬁrérfé ang cﬁ@emdyme@d@ﬁ drydcqg@n shalkyl):opesrein the aromatic or
allffﬁ&hgg'{l]‘lgllll F’l‘b E oé/s A lheg atlér{:%%t og{rcqgig%a(%ﬁg %dpgﬁlgallﬁzsubstltuted with one,

twbogehfe @uWﬁd&ntshﬁddpaﬁc&ﬁﬂy adlerd ﬁ)omdall«yl] hatvelkyhatkoxy, hydroxy,
attached form cycl oprop | ene,

ene, cyclob
haloglogpdiay p@ql?gxy,caygqxwﬁé%ﬂyé r.gtgnnqz JRIDS %f[&\}qdeéﬁlémo ;lisubstituted
c
anEr_%‘d % }1%.6 )h(:g?:‘?en S#(chyc?ngg{e ﬁ?%ﬁtléeﬁ é’\f]th the carbon atom to which they are
attdchey ddrappyriolldimtl pipaiditd pemihydenpgranyl, tetrahydrothiopyranyl
tetﬁ@@%%' Cyfl &g&g{rébg,ggw él yl(ElO)?l g)‘ééltra?x¥&rlo oeprgztr yFl 1-dioxide,
| iy substituted bed ab

heg yr| grh %‘1 %ll’ ﬁ&b S;}}gfggﬁ?% o?fi%na ly substituted as described above.

In another aspect, R'and R? together with the carbon atom to which they are attached form

piperidin-4-yl substituted with one or two alkyl, haloalkyl, aminoalkyl, alkoxycarbonyl,

alkoxyalkyl, alkoxyalkyloxyalkyl, heterocyclyl, heterocyclylalkyl, -alkylene-CONR*R?!, or

cycloalkyl. In a further aspect, R! and R? together with the carbon atom to which they are

attached form piperidin-4-yl optionally substituted at the 1-position with methyl, ethyl, propyl,
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3- pyridi n-4-yl met hyl cycl opent yl ene,
2-nmet hyl cycl opropyl ene, 2, 3-di net hyl cycl opr opyl ene,

w@2mennpbgycl obut yl ene, 3-net hyl cycl opent yl enePCT/US2007/080320

3,4-dinethylcyclopentylene, 3- et hyl cycl opent yl ene,
3-(l,l-dimethyl propyl)-cycl opentyl ene,

n3bd3y1 Mbh‘rllt‘}b[ glﬁrﬂ@t‘ﬂ%éhﬁ ropyl 4-dimethylaminobuty1 3-morpholin-4-ylpropyl,
hoxycar bonyl cycl opent'yl’e
3aamsruineﬂ hybpyapart, Be(#yméfbylpmwm JAyBppyioB- ($-rﬂwhn>zlmlpeﬂdm 4-ylpropyl,
er .a

d f
PR SRR G ey B oo AR R RN )ingrigbony buty,
3adntincaesbnly 6P yE MR BRE I‘B’Qhﬂy? Memetfrylpfetazaf 9?“ qt ethoxlycarbonylplperldln-

representative group of conpounds I's tha
4eal)1, Wdemetqtramdraﬂlwpmntfbgbhmpxwztm trﬁhnoa:@atlnd,rteatbmmyu 0

ot P B4 G RGP me P RE P62 A bR Retdin-4-1,

1Lhetapend éﬁdﬁﬁh LeRlefy piBeRldlnyd-y1, otk
hydfﬁgxyafdgq:) ?g:(ya eyFy&‘)tiﬁa koxygl kf/tl ’gfy;/lg)& carbonylp1pendm4 o

laqykabwgyémnmdmﬂeﬂe} QWIWrQWmIeﬂIylpyﬂahﬂimfiaylkiHbenzyd,mlrxohdm-B yl,

ety B o eSS gyt 3,
1wahﬁp§/rkcy1icahisy>}1 1- etﬁ%ﬁﬂﬁ -3- yallk;)%ﬁ%?r &(@&@m?ﬂréhdm 3.yl

- al kyl ene-

- COOR16
1 Cdplrepwﬁrém@ﬁhm ->9RA-ahyluhedinelpylpyrdidn- éfY@i lmmpM%mﬁ@xy

RIS 1 R DAL i1
1qyehwlaylkmb@dlh%ylcﬁboﬁbﬂpe;fe@ﬂ)m# yi, ladﬂlﬁb@&&bét[}(ﬂpl%dln-ar}& 1-

|nd tIy h en or wherein the aromatic
bRy PRI ?%@ydr hnpméra@%ﬁﬂsma@% SE friahydgothiopyran-d-yL-1,1-
R w&laxbml:kyép@aew ndPt b QO Wit H@é bw{usﬂl twmcht ey are
one, hree substituents in pen ently selecte

attached ﬁolnklmlpeddm -/l kytiqnally kabsyitutdulyad thwxly poditadnowitik oethyl, ethyl, propyl,

Bt 2o S S G R sp R G et H i -oxide,
tetaBlydrthiop ?&fnhﬁiyl Wil {dio il of ekaRfiré?dn-4.91.whi ch they are
attached formpyrrolidinyl, piperidinyl,

(@etr g\ﬂs}m @}g)abgmepre@@(cqtgﬁ@qw hEpy? {stratlve group of compounds is
§ el Y,
e HERNIEAIEN by SRRV QD AVLRA & ifeor5ehd! Hone aspect, v
1shﬂe¢hjflyxth:’ clﬁreyhylf)ned Imyhothérrasﬂiﬁlg &hisdié@]gyénbed avlthiyilthis 111usgat1ve group,
tiona ubstituted as descrjbed above,,l n_anot her

*ﬁ hadimeg o ﬁ%mp&“‘ldéﬁgflﬁé?"e\%‘?’hlstq*ﬂé WhsrARde Brerooalkyl, aryl
aﬂé’ﬁéy formriperidin-4-yl

subg??’%lgiﬁlé}éla&v{/l tyat)%)lﬁgﬁo 1two al kyl , hal oal kyl ,
(13mi nWathkythe ahdﬂkca)cmaﬂnbajwy land dlukmatylalgkqup,s, an exemplary group of

IR B B 8 b

§%i1k%1mymm<ﬁ§05mtﬁgsomlkﬁ ﬁﬁﬁ)lﬁﬁ{yﬁ) Qﬁbe@ﬁiﬁm thorPholmyl

V £ are attached form pI perid optiona
théambephelinyb piperazimd, lmdcpiuyﬂ,mymnymmwmwranek ﬂlmyl pyrrolyl

rQ I pent 3-di 0
ool o WREIBE e, picasiny,
mao 1, p@motlh beﬂtbﬁ@ﬂ@mﬂcnzthlenyl benz1m1dazoly1 benzthiazolyl,
4-'met h p| pera2|n | - yl)propy 6.
beglz?qso)mgpb{ |b9pzf9éqaijy T Aipn9; yYheEs) the aromatic or alicyclic ring in R” is

op 10“?1{15%{1%' bXJ cﬁfét t¥Jo ogthgé%o 3 yfvE&X%eetam kof( ¥ﬁc{%¥)e ciehtly alkyl, halo,

am nocar

hydlréut, em&a&b@ny,l dé}'éﬁmyﬁtro @pslpdlRyl] phedyly haphthyl, pyrrolidinyl, piperidinyl,
4- met hqu% perazin-l-yl, 1l-et hoxycar bonyl pi peri di
mgrpfiplinyl, thiogpasplanl @ry} @wzm ifapayylathienyl |oxa495:d;tbwolyl imidazolyl,

t:ngxzﬁ?iyl‘ztettrrah;lglfJ BW&BW {Jym{lﬁl'il{y"l %wa{zYn\yi indolyl, benzofuranyl, benzothienyl,
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1, 2-di et hyl pi peri din-4-yl,
1,2,6-trinethyl piperidin-4-yl,

wa 2842968 met hyl pi peri di n-4-yl PCT/US2007/080320
1- net hyl - 2- oxopi peri di n-4-yl, 1-nethyl pi peridin-3-yl,
1-tert-butoxycarbonyl pi peridin-4-yl, |-cyclohexyl pi

berzimitlazo W, )blenzthlaﬁdly“l' B&fz@ﬁéﬂo[@td%‘{ﬂdl’ﬁﬁ!ﬂ ol &ihdtirdA,Yfuinazolinyl,

| - benzylp rrolidin-
qeingE I, cﬁi‘%a &9& I(\pjwrp & is @Ikﬁl)salmxyCmedJ aryliony@rl;dnyl where the

a.?org%fﬂyog )?pr f[“\(ﬁj‘l?lﬁé gi Re ﬁsla?/ Le ﬂxﬁﬂmgrgt Q%Bgl tltuteH by o}{e two or three R

imdepetidehiby seﬂeﬂtecufran&iw alkm@yﬁdml@;yﬁmmlyl K418 hdibky, carboxy,
| -ethyl -2, 2 di met hyl pyrrolidin-4
cyangy BWI, aryl ﬁ%‘f}ﬁ&@y@’ér bonyl pi peri d| n 4-yl ,

2- OX%P%{ISJ é)shéa'o? e aY)OVe R6% Rx%éhylz e&xpps)f)rp;o%lyi griitﬁ]do%é%clethyl cyclopropyl,
ct/el(JﬂsennSE!I mlqhepﬁrpubnm Beydyt, axraﬁmw I)ﬁ‘rdlﬁiriﬂilﬁbeéfrdﬁiyl morpholinyl,
th car bonyl pi peri di n-4
ﬂB%‘HEW?‘ag@f li Ripsragnyl, ﬁlr%stlrtawpﬂr tb@%plybymhquyy lpymdmyl or pyrazmyl
wiri e alimdtRt Ayl JEa%)RR%Qt étlglltlahlé/]'sug'stlttl%e(? e 83? 6\88 or three

yet anot her aspect”
Riirglep¢rnlenthy msﬂledtdﬂefyorarrmthiyll ah&leﬂhd‘r@ roild@b,e6in el 1Bdc§}'hzliroxy, 0Xo0,
gjfgtlonally substltute %Pthe 1- p03|t|on W th net

5> CYHI% BYO; CyrlenteRyl, Phenylopyrrolidipylfnipasidiat Hyerp holiny,

tﬂl&hb@h&ﬁ’ﬁ}qtﬂ]b&@é{ﬁﬁnﬂﬁew 1m§cﬁ§51$r%ﬂ9)§(9 :%Q%/){(%p m%t%g(yéarbonyl

oxi de, tetrahydrot hi opyran-4
wiheterrathy dravmticam-aleyclic ring) iR tdne ﬁthhheomtmxﬂéy substltuted with one, two,

%Pﬁggexaée%teé elnﬂgtsaﬁﬁgqgr Cr%%ﬁhg USt ré,a%aﬁdggtﬁoxw%{ugro chloro,

hydibky, loe B&boxANEh ofeletbddihdne R iPRBMGy1. | N one aspect,
s _net hﬁl ene or et hgl ene, I'n anot her aspect, Yis

methgpether asnyet Af the ghove, R ispbeny: me\pétlgi oupoliding, piperidinyl,
H&ﬁh?ghﬁe%%g«grgﬁmrfg%gfihl%&? tfna%oq @%q?ylt pyaxlitdmyl or pyrazinyl

wdlynclmhé kl;dmamn ocyhctj}mii:: lknyllgainklel are ()}it)onle E\lbﬁtlﬁuhﬁ vﬁﬂfk\&% two, or three
reS | tive roups, .an exe ar
ST STt P BB SR st

ey 0 g

ﬁ{!ﬁ@‘kyﬂ dhlledylnshlazoml,pend@pw Ipyndmlyb hopyrag/lhyl wherein the aromatic or ahcychc

%s 1§;E;r h(?;lrt{onﬁ}x %\Lﬁ?ﬁf s gﬁ% Lvm,d thr%/ﬂ R® B r ayg¥e§1 ly selected from

mbthiyB b, chllofﬂ pPa&ni Ychbenﬂy ﬁieﬂﬂoﬂj‘/ |acet?'§ Qf(fr’]h%fglb)(*oarbonyl In another

rimdin pyrazi nyl , 131/ azi ny
AR SR e N zttqha@ﬁmenybéﬁﬁwmpammgfnuorc,phenyl
t I
2 BRIy BN BARRALL 1, BEIR AR e T S i,
Inapuitheradmbyodsmbigf Rt igtphenays- naao{)meugl ﬂﬁbpﬁehrzeﬂ fean-2-yl, 2-

ere ach Re is |ndependent al kyl, halo, h droxy
hygyexyp %mg oxiPethlpye -2yl gran Q%yﬁdrldaﬁf@%bly, ﬁh@ﬁ‘}l“ uorophenyl,

thﬂﬁﬁg}{ B Orﬁfwah@ jidi nyl', pi peridinyl, norpholinyl,

I onorphol 1 nyl, plpera2|nyl furanyl t hi enyl
(2dx azWlithin the labmorbprbsentannvel aﬁd)illﬂktrativé Igﬁdixph,yd further exemplary group of

coTAgBgN ¥1‘B’é ki B i%hydﬁm IO SR —
mﬁﬁ%ﬂb‘t +ne é?l%b%l% >Y/11ls e)&iﬂpﬂ gfl%hy}i{ is gi]fl](uoromethyl 2,2,2-

|squ|no |ny qU|naz qur
tnﬂ@@@e(mmmrmnﬁﬂusrcmthwIp)¢feablycmﬂma‘ohmﬂyl .and R® is hydrogen

ryl bo wher e t.he rmtlc or alic C rings
Gof Y A 5 P Etenis e B RgHa0kip SLaPBucribe esfrapiay group of
cotfdusMds ik a8 & hEfein R® and R® together with the carbon to which they are attached from
23



10

15

20

25

30

i ndependent|ly sel ected from al kyl, al koxy, hal oal kyl,

hal oal koxy, hal o, hydroxy, carboxy, cyano, nitro, aryl
w@eoospedoemal kyl . I n one aspect of the above, REPCHUS2007/080320

nmet hyl, ethyl, isopropyl, trifluoronethyl,

cyclopropyl cycl opentyl, cyclohexyl, phenyl, benzyl,

ﬁBﬂIrcrgl ethe)f g,w guegém ‘?‘“nety’Fw%?ﬁlh’y Pﬁ@ﬁﬁ fegélb@k'ylene cyclohex-1-

ehly;lbﬁ?ez Olln)olnc embbdiakiot of thlswyempﬂlaryygroum R’ p)g/trﬁmlorwlhethm,el,%,ﬁn

the aromatic al i c.rin r t [
tilprpgthyliog GeW{hFPTBﬁg {’W&r‘!‘%? trtd\’roé‘é“?éy |e n 8 2 D Ie ?1 3 Znt I)/y

@el e%ﬁﬂg ftl{eod@o(@k%%sentgtﬁ)\'fbydnd ifllsHRfiw %rﬁﬁ‘;gsoﬁ?urttm EXhplary group of

odo r oxy, car boxy, cyano,
compbals @sptjnht windreinyR anp RF tcxgbﬂhdn wigh thepapenital wmdh they are attached form

hg%q%gglla ﬂ%ylerﬁégrhge)@)lgho' {lvﬁopyag -E@( %@Qg gg})g&%?ﬁn;yyranA-yl. In one
W&r t i Smlsae&gﬁ(ﬂ?aabg %I%g? 16 ¥ildoforhdtRES2 b Q tﬁ?lu@xro@th for

er opt1on ituted wth one, two, ree
pRifitaflactegtbyidprefdrgbly aii fhntredethylom net hy |, cy c | opr o py I
chl.or o car box

h . TEL N fl
P oG PR RO ARt i a R ke iy group of
cEﬁgo@QﬁYsethaRﬁhér&nmﬂiE‘ ﬁhenyﬂ %@[;Htmd' pyrﬂﬂlﬁfr@'ll i eiidinyl, morphohnyl

eridi nyl, norpholinyl hi onor phol i nyl , furany
thihnermio} mylhfuaazayﬂ yiyraniylrnﬂdalzsd,l tmazolply iidazafyt, pyidinyl, or pyrazinyl

%rcét? gne (%?rp% Wa(frl lﬁC%CB]B ﬁng? UI} R dare gp%&ahg)é&l%slu&’téd &lgﬁ Hﬁep two, or three

H’?@ndeﬁ&ﬁi%ﬁﬂﬁ @eﬂédtéﬂ semeasted, flicee) iirbyphenyl| thivngl, neklosly Cacetyl, or
phenyl , thienyl, methoxy,,.acetyl, or_ methoxycarhony

mathazyearbemdd hprefq@ly @%ﬁg}pﬁpyl 4ﬁgi}h@wpeny 4- chloropLenyl 4-

f%fogg +3§'f}ﬂmro ?F 2|dﬂ\55fl)44 (%}Hn g;fﬁéh B%Jhﬂ?zfl gﬁnd V\xl}]df -yl,. furanyl

t1ﬁ1bneylm3mm1 delam pgfazmytl Incnme |eu©ed1mnﬂﬁf thlsexappllaorgrbtgg R is

bstit th one, r t hr e Re ent
(R 2o TR oL B G ToRTeGb, PrRER TOERGIR Y and R,
ﬁMareﬁ?&g%én or net hoxycarbonyl. In anot her
embodi nent phenyl , 4-net hoxyphenyl,

4- ch |M@pmerﬁ9 the emlfonumr@qomﬁylh above is mﬁam tqgnsinde all combinations of

r?qﬁsgﬂ%we tlﬁustragr OQ{QF é}x}éé-x’pna?)?l ;Q{;BH?Q/ 1!([)1}1699 'sﬁ?erd' oqﬁﬁ{}w‘/]'sey |

eyl By pyrazi ny

furt Wn@ﬁh@hfﬂfﬁi@ tinveRfBon Ganﬂf&emde bydhd ﬂnethbdmdi@wd:d in the reaction
t hi ophen-2-yl, furan-2-y ¥drox hen

sphomeas ﬁwxm,p?lg}v ﬂ‘_hﬁ;e scb«;m;srﬂg%mege X,qllus tve ¥gcgpe§,methods by which the
?@?% s of' tﬁl &Y lbe sw hQPRENmd Wiliou dsQﬂ?cflﬂ&ﬁfbng fo/these schemes

ove repre sentatlve an ustrative
ogii bel pmde ancf wrlt }bnesuggmmbamy sighelijp thd art barpogiredaradgo thadisclosure.

wherein R8 d hal bl .
nydr asﬁta&rﬂgfmﬁ o ARG vsp e BB e b BIds pfegither
a¥ & B B 1aﬁﬁpbl§er§ Sichlay! Q:r% RV Ché’m%al?Co (Milwaukee, Wis.),

trifluoroethyl or pentafhioroethyl, preferably
Rachdrh amme,tmle Yan$igaa (. oy, b@eh or g8 )prapearddi by methods known to

tq%%ﬁg.m? BB AP0 Re A eorre b il o ElepiR st i pesy and Fiese’s
aﬁﬁfoﬁ@rg&gssﬁ@hesw VR i 1C1a7r¢ym Waleyahd Sortsh e991?grm>dd'
at T ached froncycloalk | ene, preferably cycl opentylene

@ymweﬁwxb@nqvwndamlmwyﬁ ané Suppjenenax (lilsevwr Science
Publishers, 1989); Organic Reactions, Volumes 1-40 (John Wiley and Sons, 1991), March's

Advanced Organic Chemistry, (John Wiley and Sons, 4th Edition) and Larock's
Comprehensive Organic Transformations (VCH Publishers Inc., 1989).

The starting materials and the intermediates of the reaction may be isolated and
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enyl ene. In one enbodi nent of this exenplary group, R7
is trifluoronethyl, 2,2,2- trifluoroethyl or

w@emsailoaor oet hyl , preferably trifluoromethyl Pa)/us2007/080320
Wthin the above representative and illustrative
groups, a further exenplary group of conpounds is that
pt\ﬁﬂﬁ&ﬂf ﬂeﬁﬁd%ﬁﬁ%gn%%%{ﬁ% hiflc Qs 'irﬁfucﬂﬁ%t?ﬂ ot BmtH & Bitration,

ey are attached form ydly ene,

dﬁﬂtiﬁﬁm’acma biygtatl eatiait) yﬁfoﬂmﬂd@ﬂa}ﬁ anll tierlike. Such materials ma be characterized
6- di hydro-2H yran . I n one enbodi ment. of t

uéliag ﬁﬁ‘P‘@PVO@I 3 fortyding thcabqoamtﬁ gnd spectral data.
e I
77 L L% Bl ORI 1
5 a‘amd;phéria,m'bsrsatd over gtemjesature rﬁngetﬁ‘beft alexears QO t Hos00T, more

c ds heny| , napht hyl,
pﬁ%‘ Ay r%mnhy?out Bgé é%uﬁws (;n?fl?) HtS’IS'i g%ﬁerably apt aboglt room (or ambient)
té e?zﬁ@xrefé‘.?' hgotk oo Pdranyl, pyranyl, thienyl, thiazolyl,
dazo pyridinyl, or pyra2|nyl mherein t he
ar ot the r@actla:hs drgscmbed hretemgfter, lit By by ecoEhiyao dhdtyet reactive
subst i.tut ed th one 4r or three | nd pendent | y

FEHIERA! 8EPo6r-of wmd? Bydrpb ABnc fipige of OXY gifugmythere these
10 afRfbPedin (RERAM lprodRikt, 'f@ﬁ\}b@d(ﬁl%ﬁ'ruﬁ%ﬁltkd M&Eaﬁ’&ﬁfn%@l@aé’nons
R6 i s phenyl, E met hoxyphenyl , gr ophenyl -
anmm@pﬁmbctlrg groupsmoghteenysed lrQaCbbrdmI(m mdcstarmianmemde for

t hyl di
PG S 2. r R 58 B8 MR reoeet B pins i G etie Chemisery
J@iﬁewmb@myd g@@upgggR? is trifluoronethyl,
2,2,2-trifluoroethyl or pentafl uoroet le A)ng ef erably

trif Pe@pewﬁswfll*‘onawa (BRavhersR ', RAR'RB”, & eR r,ogen Z ate as defined
v

15 h%?glfnle\%{l]lg{iﬁ? lt&aq + ngggg ons%gi)%rcee%dr%éé ?gﬁ Followmneﬁeactlon Scheme
libklowstrati ve and exenpl ary groups unl ess stated
ot herw se. Conpounds of this invention can be nade by
the nethods depicted in t schenmes shown
bel ow. These schenes are nerely illustrative of sone
nmet hods by which the conmpounds of this invention can
be synthesized, rapdr%ari ous nodifi +Bf% to these (g g2
schemes can befﬂ%@g and will be s sted to one F
skillgd in the having referr

thi s disclosure.
The sfjarti ng matefi a and reagint
th RNPOUMGS; gggﬁ/b%LhEL—a

sed in prepam/n® )
conner%ua OH
suppliers such as, fe.qg., Aldrlch Che yical Co. NH
(M IM@ukee W s. b Bachem ( Torrance, Balif. ), or Slgd? o)
(St ouis, M.),=or are prepared-%y nmet hods known t o*
those skilled in the art follow ng procedures set
forth in references such as Fieser and Fieser's
Reagent sf or Organi ¢ Synt hesi s, I % 1-17 (John
Wl ey and Sons, 1991); Rodd's istry of Carbon
Conpounds, Vol umes 1-5 and SuppLengntal (El sevier
SC|ence Pqp | shgrs, 1989); Cfﬁaﬁ Rgact i ons, Vol unes
40 4 John 2Ar 8y and_Sons, Ngk/ Advanced
Crganlc Cheyni b7y, (John Wi e nd qgsR24th Edi ti on)
and Larock's o

3 @

20 Reaction of a ketone of formula 1 with an a-amino ester of formula 2 where R is a
carboxy protecting group, preferably an alkyl group, preferably methyl, under reductive
amination reaction conditions provide a compound of formula 3. The reaction is carried out in

the presence of a suitable dehydrating agent such as TiCls, magnesium sulfate, isopropyl
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Conpr ehensi ve Organi ¢ Transformati ons (VCH Publishers
Inc., 1989). The starting materials and the

WO niogisoes at es of the reaction may be i sol at edPCT/US2007/080320

andpurified if desired using conventional techniques,
including but not limted to filtration, distillation,

eiflistoatdtat it preSNEOFPBS IRGE ARMYSs @ﬁs’oﬂtﬁylétﬁﬁﬁm@&fﬁiame, and the like

material s may be characterized u3|n? conventiona . .
Hdn 4 suitabde ergpmig splvgisuel asonetylems chlerrds te gbetan amindatThe imine is

. i.fi .th . L \
A B R phERed Ging o S St e e bl o
GMasboRolydREE, At WidliKeAn 8 Quit (b d2Ras bolvd sOG gsqnam%t

150 0C, nore preferably from about 0 OC to about 2
;. and nost preferably at about room (or anbient)

. Q. b .20 0C. ln the. ' )
desor aepe G fieh e SRR it rpminnatcleullc of kpRdeive
doaohihd 6f Fathfuld ﬁ)" afhJeHBS is t@ﬁfcal%%%dj&dﬂrwhtg esence of a suitable

am no, imno, thio or carboxy groups, ere these are
aweplingagen(sudteastfonedample Yecofriazoledvplbrlyttispirolidmaplindsphonium

T M —

Ik afMetagshoppiaed (HBTUY, O 7eaabiz68ias81el - 1)W1, 43 e&Ag A ufonium
Wits in "Protective G oups in Organic Chem stry

h?éhﬂ'\i{llwnf@yp}ﬁlﬁm(%ﬁﬂ),, II@@mO@ﬂmgmmpxﬂM%M@d(imide
7/ o ar.e .
e 0, B T Tl e 08 Bl 25 g v

Iphyptreobengtas ol (HORTY, atd Ohdss gudﬁaacﬁ,mmissffb@mtmamine,
beLovv. ) Reja\l,ct ion Scheme 1 5 (1) Reaction of a ketone of
R REMIPY MY RPTBLCL e rddke kire. OHMeeACHOR i (7pig#braamied out at about
2050 @bARBO WK YorBfePivBrd:! aBert@rSOE‘Pan(Pﬁo gﬂ?@ Yir@ b3l b about 24 h to
group, preferably nethyl, under reductive animati on
completd. o¥nitebledeadtion solyersy ardéncat argamosoidentd sukh asrbidlogedated organic

The reactiop is carri.ed out.in the presence of
SRS e weltyldaiRigus safrontm i bOHE. S rag e
ditéthPlf@mahfid) leRydal §d1¥dntkOR LI BhBdrd Brah B o PIESERGE. Rie.
a base such as diisopropylethylamne, pyridine, and '
t he Klieaaginely; e gbevsi conpling steprenibe ceried ent bisfinshccaserting 4 into an
- ' A im The. in]i is .
oI RAEGI EBlcs Lo inki8a 3ol Mlfen 06l W ol Fpiof formta
Sbdthe hyeatiow eypicatiglireynirey sboabd todbodt 3 Heo cansleteh@ht bdRlitidhs utilized in
a suitab(}le 0 ga ic solvent such as nethanol, ethanol, .
i g qu@ tegiolsthe activeepidderyateg: Wpt erampple, if it is an acid

cRhoflt BRRELE Bf_‘l_%,rthé Ralion/OEMERom: ih g'reﬂ{;é/s%n@e (ﬁ%ggﬂg%{ig})egs%

Forrmula (1). e reaction is typic carrie
(e-pdripthplenes dosopaopslithdichime cryuidirienandathe tike)( Suithblageattion solvents

b i azol e- 1yl i s. o
o AR bt il P msghtfem e acheippmotane, o
afly DEABRIIAZE therbol| -N. . ', iV -tetrarnethyl - uroni um

The above method can also be used to prepare compounds of Formula (I) where R® is

5ethanol, and the

other than hydrogen utilizing the procedure described in method (i) above, by substituting
RPCOH with a ketone of formula R°R’CO and then treating the resulting cyclic aminal with
RLI/R®MgX, followed by oxidation to give the free acid. The free acid is then condensed
with 5 under conditions described above to give compound (I).

It will be apparent to a person skilled in the art, that compounds of Formula (I) can
also be prepared by first condensing 5 with the N-protected amino acid of formula 2 where R
is hydrogen, followed by removal of the amino protecting group and reaction of the free
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hexaf | uor ophosphat e (HBTU),

<9-(7-azabenzotriazol-l-yl)-1,1,3,3-tetranet hyl -uroniu
wondwenedbsior ophosphat e ( HATU), PCT/US2007/080320

1- (3-di net hyl am nopropyl ) - 3- et hyl car bodi i m de

hydrochl ori de (EDC), or |”-dicycl ohexyl -carbodiim de

b€y 9mpapidivatied Eompount BE fimameNGRleSdribed in Scheme 1 above. Suitable

1- hydr oxybenzotri azol e (HOBT), and abase such as

anyoQ| pgid GResHRE GFanps and reastianydoadikipnsfer petting them on and removing them

- [ a i ke, . The reaction is . .
TS SR RS 20 A, b1 TGRS rsanic s
Jphedtesldt Bomd, ah0999.25 0C, and nornmal Iy requires about

2 to about 24 h to conplete. Suitable reaction
sol vérmapoypds offarmula d gueh @ bR yfuasometbilaggfophenone and 2,2,2-

' t e.d..,..methy. e
ARhSRERR P4 AP BOUNG Ao L NS s e e prepae
by, riveth baa vl K@i itEkCart. 64 eKiRa kst&8 oY RiHn%S Ry 88 commercially
tetrahydrofuran, dioxane, and the Iike. Alternatively,

ap pidabiertheyceanpiei paepasaddyy methodseve Brmomendn dluet arbyFdrienample, compounds
ting 4 into an activye, aci ri vati ve such as
Oggé:néﬁ?ﬁ 2rnC D¢ sf?éearrecg%saﬁ‘?wg 6%9358%%504 {{)aWI th an ami ne

of formula 5. The reaction typically requires about 2
to about 3 h to conplete. The conditions utilized in
this reaction depend on theMsthoddB of the active acid
derivative. For exanple, if it is an acid chloride
derivative of 4, the reaction is carried out in the
presencg+of a suitable ba (e.g. triethylamne, z_ge
di i sogfopyl et hyl am ne, @y(idine, and the like).o
Sui t @ble reaction solvepts, are polar organic sgivents
such a op-trdl e, , i hyl f.or mam de,
mﬂthmgﬁgfét ane, oPGaAYHSUTt'abl e 5 XL ures b . R
above hod can al so be ugged to prepgre conmpoundsof
Formula (1) where R8 is ofjher than derogen utiligzi ng
t he procedure described in nmethod (i°) above, by ~
substituting RGCOH with a ketone of fornmula R6R7 and
then treating the resulting cyclic amnal with IO
R8Li ZR8BMyX, foll owed by oxidation to give the free
acid. The free acid is then condensed wth 5 under
condi ti ons described aboveRt&Rff ve conpound (1)E 2-4R??
will be apparent to a per$on skilled in the arfXthat
conpounds of Formula (I) nyal so be prepared Yirst
condensing 5 with the ig;gr eagpred amrro—acid o OR
formula 2 where R is hydrfegen] followed byGeWbvalll of
the ami no protecting group anmd reaction of the 0
freeam no conmpound with a cenpound of fornula i gs
descri bed in Schenme 1 above. Suitable am no acid
protecting groups and reaction conditions for putting

t he r j nd, | .eene
A S8 GRS R RV B B bR B e . o,

Beynishetigenatdd(formilh €yWa= BT or [ud i 8P reabRARANISbH tuted
formul a uch_as 2,2,2-trifluoronethyl acet ophenone

1 s ! ( .
mggrespinpchloride of forrayla 8 give ihe syhetiyted Aing eston of Gmmular % which in
f v.ai i r r b
BTGl Bk LIRS QR R Pkl
(dighylehmofsubfay triftiocide®ASTRb Yeoxofluor. The resulting difluoro compound of
formula 10 is then deprotected to give the a-amino ester of formula 2 or a salt thereof. _
A compound of Formula (I) can be converted to other compounds of Formula (I). For

example:

A compound of Formula (I) where R® is an aromatic ring substituted with halo can be
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avai l abl e or they can be prepared by nethods wel |

known in the art. For exanple, conpounds of fornmula 2
w@2m8hoe98 epar ed as shown bel ow in Method (i) .PdvEURN®A7/080320

C) 2 10 An a-amino ester of fornula 6, where where PG

Is a protecting group (such as, e.g., Boc), is

r%keﬂ%gﬁﬁw Brﬂc feig) dﬁ?allagfhm"cratalfwzeaﬂ IS) ]g&ﬂﬁﬁ'lg reaction

reacte stltute gnesi um chl ori

chnditiotsato Eiird\mdﬁga «/cﬂrdspxmdmgmtnpbumbdf Forinots (Eswleere af is further
forrrugia\ h|ntur51|s di fl uorinated by reaction
sppstignt %’Hbla‘ééry Prh?t%?ré’ HP®ns, such as for exanple

(di etshyd uﬁe)ow{p gh&{ta%gg%gggﬁgpw@rm feﬂ; & by de-

The resu 1ng di conpou
atkgiatiohdenadation ofiax ell@hﬂbnglnxmu@tmt dliosé omtmhmgzinomid group, by

SOl oD SDPITaP: OGS BIE G &Y (i Bepgeat of s bromine

2R BR R coﬁ.e R Eu o?‘PBn"ih i D). V‘ﬁ%ﬁ Fénd & Fmula (I) containing
W th

aronatic ri st 0 can ereacted W t
aaxahr gpup atcd abohbm canebcelodnm&é te pad)dremmdmg:amaxtquzté df Formula &)

e

bfe WiidiRd 8 Hialyldutbeg u\éqntgfa @A ¥LidRinBbRIASH ¥ OKIONE®. An
conpound of Formula ( contai ni ng a hydroxy group may

cblmﬁpm:\o@frF@dmbga (&e@nww@a 4 oyaho geanpydanbe epnvsftediip a corresponding
t.
iR oA R HEEY Al ts pLRRT TR B Gtk B, in

caPbé aémﬁgd@w@&egr@y di spl acement of a brom ne atom
on the correspandi ngi compounds of Fornula (I
e

co n-p(zfu?mnmunpl@lf Fommap (I) cHYI pgppﬁrt;fbasag m@pgacgpégﬁyygﬁ%qgtable acid

a gmgn &1{@&2{@&;&%9 Y 5556 §6int O e g&fq;;(ﬁae‘%ﬁ m@mamg&%eﬂly

contal ni ng an net eating It
amdptabimdonganmm ormhimncldd e&lteﬁ%valm hylharﬂrmwugcdlymccmaﬁdebase

xi.di z t hyl s | . usSi a suitabl e oxidizing.
odfuke Satets B yle (08t e e B Fed bid form of
RO oAb A Y/ a%ﬁéﬂﬁa&ﬁ@ééﬂly GadEpB1CAgakit 8Forle@nid base. Inorganic and
correspondi ng car boxy-cont ai ni ng conpound by

okgadicod ojdsi and bhses [yuitabjaion therpsensratiphef g‘grpﬂjglmacgmtmggy agggptable salts of
t
Ry 3R BB B PR AR SRR,

Alteedipitaly] theagk Gora df tHe@dmpahidsloy Fomadi (Ingar hreprepaed using salts of

base form of the conmpound with a pharmaceutically
ﬂ&’c%f@’ﬂfl&maéeqa}ﬁd?rg‘étﬁ%e ®organic acid. Alternatively, a

phar ”ﬁ\‘é ldr¥re?%§s%ﬁ§)ﬁxl?§ &t p%%gM qujbnﬁﬁiat(l)‘lfan ®e prepared

Conpoun or mu can be preepared by reactin
ﬂtdnethkroeﬁesqmndmg brsn aiftitionsalt ongeadiadilitint saltdorm. For example a

TP e AT R —
ﬁgg%e&r@t QB fwithhesuRBRE BREGH G, aRlloninie RRRbARL Sol8Mdd, Sodium
hydroxide, and the like). A compound of Formula (I) in a base addition salt form can be
converted to the corresponding free acid by treating with a suitable acid (e.g., hydrochloric
acid, etc).

The N-oxides of compounds of Formula (I) can be prepared by methods known to
those of ordinary skill in the art. For example, N-oxides can be prepared by treating an
unoxidized form of the compound of Formula (I) with an oxidizing agent (e.g.,
trifluoroperacetic acid, permaleic acid, perbenzoic acid, peracetic acid,
meta-chloroperoxybenzoic acid, or the like) in a suitable inert organic solvent (e.g., a
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conmpounds of Fornula (1) are set forth in the
definitions section of this Application.

wa\Ldosiosass vel y, the salt fornms of the conpoundBCDS2007/080320

Forrmula (1) can be prepared using salts of the
starting materials or internedi ates. The free acid or
g&éﬂg’ lnb~C .
l|{odr1epar ed }Iérgérsn t%rgJugra?fglgfgg% [ ngﬁgﬁ%gﬁ@fg%ﬁel& Oggl g “el%gtwely’ the
deieadﬂihb icompeiaids of Bormul{) catbampdparedafran mhpodoslidefof an appropriate
Feaﬁrrula t in an acid addition salt formcan be
b o the corresponding free base by treating

with @Orﬁw@gg{)ﬁp‘mﬁ(ﬁﬁn noxﬁﬁga)wﬁfé{ ég;;?@ﬁk 3 from 1 N-oxides of

sol uti on OXI

winpeondud fF ofhplai(h tytisestngeiih b reﬂucmglagerfttoe g, mﬂﬂlrbﬂllfur dioxide,
corr free aci treatin

dt. h di b
EPBsrSLD Eliphe Riut torolRg0e, shyfurgtor SHTide dbpeshopisey chloride,
tﬁbl%n’n@é'og% IFHeg GOMPRUS it oF; ﬂ%?v ?x{ %ré:%egﬁltnf ftflanol, aqueous

dprepare by nmet hods known to ose 0 lnary s
Wanh,eorahtthkef}@tab@naﬁm aboui 80°Gxi des can be prepared by

treat d d form ound of For
() " rofogdes ‘fi(flﬁszﬁ!’ e ung%oflﬁMP 38 sgé?pateé{?yenethods
I@oivil.to BRISEBY SHifhaRLdia inRgE Q@I(bzdg" for ﬁﬁ{h‘ér d&@l‘is?&:@@aﬁln?e? byl (1994),

ret a- chl or oper oxybenzoi c acid, or the
Bjoongapicand dadicint! @ﬁmwfsfdletwm\/@e‘hg? 19&ﬁaIFogemthd approprlate

BSES IR -SSR o SRR RN v
shitableib@birhylat@adeat (@l ﬂar-@@léﬂy@lkykb@on@éﬂl&ﬁia@d‘ paﬂzl-nltrophenyl

propriate starting material. Conpounds of Formula
CE‘T%PH?H% ribsxlikR)zed form can be prepared from -oxides of

conpqyy e&e@ﬁerﬁ%lpwr(ﬂ” thy u% fng% gﬁseoqtﬁgéﬁgu (f)t}ﬁf'i‘ b ?%Hg b Bheans known

agent I OXi
tpHosphf md;nary dkinll tmthi ert.o Ayditaileld dessnplmmﬁrhe mbmqucd.@,pphcable to the

h hl orid br omi d he | ke)
SR BT bioFetibg Ep LI Goa o uddBIoN - Creame, Provecting
Gohpnal or, Og@%@%em 8%28RionYoht b\ﬁl ésgbn@qmatww 0to

about 8 Prodrug derivatives t he compounds of
For mﬂoam{myxdscsfrthmremnémc@mnmmmu@mb«mepmd ¢rdfommed during

LT T S I —

iveiion mal bEoemieaiehily bebired By rd@stallisatifn ﬁﬂ)ﬂl&ﬁn)aqggﬁfs/orgamc solvent
exanpl e, appropriate prodrugs can be prepared

MHERES, |“ﬁ’§g QE7BiE- sabfrenv Sushrasdlieamitahydiofurap pmrz@am@ql)
Wi th
L PRSP ATl g s
r@atlbg)maetoemlcmnmm off tHeepmpBumi with adogizaily adtiveessodfing Bgent to form a
cO unds of Formnul a g-np can pe ma Sl bry means known to
PR AL A AEETegROAE GOTRRTUTES SEPAHBE 45 Sisskergemats ag recovering the
o6 ipRtd AnBEméh %ﬁ@ﬁﬁﬂl%&ﬁﬁof@ﬁﬂdoﬁfb@ &n'R ctagfed out u%'ng covalent

creafi on of protecting groups and their renov can
diagtgramerie derivitives o€ oanpdands efdidrmgla (I), dissociable complexes are preferred

(e.g., crystalline diastereoisomeric salts). Diastereomers have distinct physical properties

(e.g., melting points, boiling points, solubilities, reactivity, etc.) and can be readily separated
by taking advantage of these dissimilarities. The diastereomers can be separated by
chromatography or, preferably, by separation/resolution techniques based upon differences in
solubility. The optically pure enantiomer is then recovered, along with the resolving agent, by
any practical means that would not result in racemization. A more detailed description of the

techniques applicable to the resolution of stereoisomers of compounds from their racemic
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Goups in Organic Synthesis, 3rd edition, John Wley &
Sons, Inc. 1999. Conpounds of the present invention

woreapsoesonveni ently prepared or fornmed duri ngP€TEsS2007/080320

process of the invention as solvates (e.g. hydrates).
Hydrates of conpounds of the present invention may be

BOAN8RALHE fin@iPRAA F4bqY¥s AREE ¥olAl S4mad WL BndRiomers,

aqueous/ organi ¢ sol vent m xture, Using organi ¢
Ememtﬁsanéﬁc#vhamndﬂohnhvﬂdye&Saﬂryﬁroo(mah or net hanol .
Conmpounds .of Fornul a ared as their

o e BTERiur v hradsbes T e BaReEHaR grperiiaion of
Biblog el £RARAHNedM MRS ?&?@%hg/ th@‘ﬁdléf of S WY 183 wn in the art as
agent to forma pair of diastereol soner c compounds,
disquasedibielogv.t he di ast ereomers and recovering the

cnanc i 4L Gy, e Homil g o, well known in the ar,

ficRas BY MRBdtRod K otAdrian € Ml%ﬁen? NPHEN9%5 Ofs6 79K gyl a"’}n@l}icatlon
di ssoci abl e conpl exes are pref ‘erred (e.’g., crystalline

thieraet, evchicis slosrsibed by Buelsyr ol [i982 /e aword B S 7h. aWEpldal}syt, lamaduse or rat is

. I L t t b

B Bl GBS B 06 i e o o B P =i, gted and the

spef I(zhtd SpeipAd1Bt Rderllat (féhyrﬁﬁh ASéYemBPePind! RS Biated into single cells. If

dissimlarities. The astereonmers can be separated by
Qﬂqﬂte(ﬁ@}egp ﬁyllsdnay ?ﬁ @f@pggb(aﬁcer ngyloval of non-specifically adherent cells) by

SRR SARLANL PSSR RORSH: YRRl -ct s

mﬁamn@bmndl imnitune globeltrosetidid forahe agigsh il Bigd tehe :pléken @nd will not
practical means that woul d _not resu

agent an 1\1/
beginsrd %‘éﬁ‘Y wHD the rr%0é thestsnenden. Resulting BresHs o alljdassociated spleen
defi€ R QB SRR tb ‘?@Ql it ﬁg&&?a EQFSOCE Y5 PRy domas. Representative murine

st er eol soners of nmpoun romthelr racemcm X
ropaiorhe lihesudusenn ﬂ%trybﬂéxzqmrs ivkhdiceh@@elav &itableSaomehe American Type

[ , Racemat es and Resol utions, John
CVVA\;H{ C@ﬁ%ﬁ (Rfﬁ{j (1981). In practicing this
l nveru:m@lené; Etodles P6rRF@RSE 8BhiirPin dnld S0l RBHaR bl Qﬁd d sequences may
purification of biological agents are used. Method

dermpadelpam ithegneuse mynerlonalastibady m@mumrt@\mdupmtherrenmunogemclty in
Iﬁﬁaﬂé E\g’?gé‘r ap %9&9’ 1%’1“?4@ ﬁﬁah@%ﬁlg v‘(’ﬁg 91: %73({ A cgg aér %SA 1989

using s ard tec e af
86s4209; Shaev crai. UOﬁmﬁzﬁnoKdDB@ﬂB&%BMﬁdSBﬁjWh etNat(Cﬂ'r@eﬂQZS51987 47:3577,

gl o2 S S AT B0 LS
HRURNG LS wsﬁ 32155 0 EH DB Echivh NO. 5&5%9&’?&@1& gﬁ! ! YAYOYR and UK.

conjugated to a protein carrier
PafeingBubl{catich Npt GB 76yl 68 gwbtistied ISap.gd , Il?%ph nodes)

(e <R BBl Lo Hagmasut cBRREA F5r oPb ok egpes, at ar
capibiSPRsh ViR 1%@@“@5&[‘51118@? bhfopeRiks %Pﬂ’ﬂe)b'aféﬂt ﬁ‘mﬁ@élbnal antlbody

suspension to aq?late or well "coated with the antig
)

n®leauld ean beyppedus n‘gnmigmrammmdnbmwegmbwt nlcad Scz USA

(B A RS A0y 0 o BB B Bhre oo 1000

HidtoRenal. Phoc. Red Wchil NS BISE 1 988, 85016) 3i8l9; ddnasms%teldos 5,091,513 and
spleen cells, are then induced to fuse wth nmyel oma

5elélzl4§)5tfé1df[é§n?4’ﬂylﬁ¢|%7s78 Representative nurine

In the alternative, a phage-display system can be used to expand the monoclonal

antibody molecule populations in vitro. Saiki, et al. Nature 1986 324:163; Scharf et al.
Science 1986 233:1076; U.S. Pat. Nos. 4,683,195 and 4,683,202; Yang et al. J. Mol. Biol.
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nyel oma lines for use in the hybridizations include
t hose available fromthe Anerican Type Culture
w@zioBeeoson ( ATCC). Chineric anti bodi es conposedr/vg2007/080320
human and non- human ami no aci d sequences may be forned
fromthe nouse nonocl onal anti body nol ecul es to reduce
19959 54. 399THARAC TG bY Mt tﬂEE‘?zEnf?l NAL i, .
1991 349° 293" Lobugf/lj% 1o b, J1, 1395 S, Wafas Ml er ol
Pt&BWaHBAd@?Scz 'saawm 8&i79781. | mrunol . 1987 138: 4534,
and own, et al. Res. 1987 47:.3577,
et alszlee reding ‘éeqi%gs éhf‘é?evy Véir h%’é(y“é%“ Bertigns Oég? g%b’émlewles
A98&1 AR thopihee ARPIa) HBERy Bin B isoINRA BF §niRBBeB2hd eibfed int
s o o oiee e Gy San B3 ipolaied WF rincsed and gioned into any
satat e yzeltor I@are@hcorﬁob bxpreﬂmonnAfm suitaBle2xpie8sidb Yystem can be used,

RIS 5% 5B, e L R BRSBTS

EQ 80b:es Rfenfih bRt Ndch ITHBR! QLR P Uﬁgﬁg”a a@fmwetmﬁ 275:615,
t he parent nonocl onal anti body nol ecul’e can

C}Qﬂdﬁtﬁll@@d Naiurgyl K8 : Stéchodddeles al. | Wirdaic ét:zdaIRes 99&&8 4057,

e 55 P 0575 i TR e AP et

SHUEKAN 938 882 1PX0and Sabenlibcad/. (20l198520:2888
85(16):5879; and U.S. Pat. Nos. 5,091,513 and

5, 13Exg1@5910ramtems$1 yeast 1nc]Née thgpscgdmcrpbﬁg in [Hinnegeet al. Proc. Natl. Acad.
s, ggAM% 1989 ARAGS) %?c';za%%fsi’fs‘s%‘z%@ &S50 MO Celt Biol

e “honocl ona nolecul’e popu fons 1'n

1986 6:042, Fainkk er AL J. ﬂasch@kkHbﬁallﬁ)@S 232141 J1GRBesoncdn ar U Gbn Microbiol.
Sci ence 1986 233:1076; U. S, Pat. Nos. 4,683,
185 3354453 Bogsenvamg el bl G Gt 18B0R04385 Das i o Baceriol

1594 pf’!}s)B 165! be (ﬂ)u@éncodwEm dp Ba99 19@ 5452327@9}1 d%r%%g% et al.

ar bas, Proc.
ngacha@zogm@o srh?es &mzmg céequencéﬁcrﬁobrol {11985 B5A¢Y, Goage ef al. Mol.

et 1985 RaB .3l S os BRI RN G485, B Bl e 10w

360 MOB) EsivIdRRk erl i ARed:. 1981 R0, Saiilaedh @ ¥ECAT Goket. 1985 10:49,
replicon for expression. Any sui t abl e expressi on

Ballagice 6f @aBidsbens Stidphyis nasudertingun 11983 d%AAdA-889.0albuey ¢z Y. Gene 1983
2@8&521'&“&%% 2RI Riag @&dsﬁﬁff’s‘ﬁhbgﬁ‘sfx%@ff&m Kelly et al. EMBO
pr €S fens I hEL

i'on sys ria inclu ‘hose™ desc

JI 1986424 V§ 429, Biropebhh@phcah@ﬁ 802FB 284.334,Gné dﬂeﬁnaﬁtbnaa[’ubhcatlon No.
Naturog 1979 281:544, CGoeddel et al. Nucleic Acids Res.
W3gy 35&357 European Application No. EP 36,776, U.S.

Pat . E%press%lﬁéf]he?éf’gio %@ﬁ iés iff insfcts f;efﬁr H@aoo“ﬁf)ﬁshgé\ﬁf*@elsgré%ed in U.S.

ScL A 1983 80: 21 Sl e Ist et a
P2t0N26AB,74£Q§)F dmsipean Appllumtmn Npos. )Fé’ahﬂ $X¥cnd &P t3g56, Viak et al. J.

o/ TShg D Tase Dfoamilier ¥t o1, 2 Reur Hiigrobioh 35988 25 [77 Earbonell et .

Géné 1988e13: 409, Milia eA R Nar B 1@&5 31986)- @941{%ba&&mweﬁten%k al. Mol.
J. Basic M¢robiol. 1985 141, d eeson et

Celd rBlOM18883&13é29 Sllgﬂleet ﬂBZ‘rMMﬂ R@gig§ﬁkblﬁ15 1@85 §l2 84%IMlyaJlma et
ap%gne W%.Z , d ﬁpagtmseqzal Eﬁ‘? 1%8 ’?59 I\‘}umel%%&st bearcul%wral strains and
variants and corresponding permissive insect host cells from hosts are described in Luckow et
al. Bio/Technology 1988 6:47-55, Miller et al. GENETIC ENGINEERING, Setlow, J. K. et al.
eds., Vol. 8, Plenum Publishing, pp. 1986 277-279, and Maeda et al. Nature 1985 315:592-
594.

Mammalian expression can be accomplished as described in Dijkema et al. EMBO J.
1985 4:761, Gorman et al. Proc. Natl. Acad. Sci. USA 1982 79:6777, Boshart et al. Cell 1985

31



10

15

20

25

30

1984 158: 1165, De Louvencourt et al. J. Bacteriol.

1983 154: 737, Van den Berg et al. Bi o/ Technol ogy 1990
wW®@200864296%inze et al. J. Basic Mcrobiol. 1985 PSI/182007/080320

Cregg et al. M. Cell Biol. 1985 5:3376, U S. Pat.

Nos. 4,837,148 and 4, 929, 555, Beach et al. Nature 1981

A0 1786 UBPhINY, 4511399 216U Dkher ERARES of%l@a&&gressmn can be
Gaillardin et al. Curr. Genet. 1985 10: 49, Ball ance et

fagilitagidse Heseribsi imdiarg et FeklethCEaniHT9 4068 BatRes284L 2861 Biochem.

RO

2:13 N&h@QOJ%SlQ&ﬁm‘lm‘éﬁﬁﬁZ&l P%ﬂi&ﬁ@@ﬂoé\mvb e 03@30 Ngo &70019s.

244 234, and I nternational Publication
Ehe/pooBGTon ehaseessbinent adefnomaleaeoﬂomgem@ éesgeh@islmllh& Patel§v.56,485,958.

T O
Ebabinffbn a Versden®t amd thed harvésting avd ?&ﬁf? ggﬁ@f&&eﬁ%rﬂﬁﬁre in
MIller et al. Ann. Rev. Mcrobio 9

acenrBe Mithdnonn prageres o&uy 7fzhe @@)vem@fmeétpr@tm pNactu@n@l methods

PR 20 PERRHMOP B0 oy A

USA 1198 5018§0L8141@6f tHMuy@htlﬂfﬁatetselaétwe(ﬁﬂﬁ&tdrS 87 cyadsie/roteases such as
and Nartin e DNA 1988 7:99. Nunerous bacul oviral

Gearins K. %d?@raﬁuagd irReriacwar Saffsaein Sgabeasprkinglpare useful for
RGeS SO BB 12 5P RS L S andor

sﬁpﬁﬁia@l@ﬂ@ﬂ‘ﬂ&&%é@e EatdxemypleJthe Kompburalk of @@<9nyeniioh are useful in
Pl enum Publ i shi ng, . 1986 2 and. Maeda et

gping S PG osiels insBlbingg 0 ok e i ERBHE ST oot psorasis,

nglgtéﬁlé GQ%Elb Sitathhigus @ﬁ%ﬁﬁé @Qvésmlgaéekﬁﬁﬁstﬁénﬁgr E‘yﬁ%&t%mlc lupus

761, Gornan et Proc cad .
emlwzn@t@?uwhwmao@raathnumndaﬂiashmw s thos@ditisSdlergiadigotdess, including,
16 her .features o l.ia .
o&3 08 e o AhBE ol liq BN SruBoe oo PGPt imited o,
ofdan tiMRéplantEon tisky GrahSanlendBaem@siset al Anal . Bi ochem
1980 102:255, U.S, Pat. Nos. 4,767, 704 4,657, 866,

4, 92Fathepsin 3 isaleo guplicaisd imdiserders involving Fvsaesswoelast@ysxs such as

i
G PR R0 SN By i
chetehymisiin ajthme abd bonelrits, qbe&mmrhmmt and cszfévaRalar diNease such as plaque
Bot yl i ,num t axi. n

“g%‘ﬁggf‘ﬁ? g‘ﬁ‘FW&laa ﬂéqu%sdél Q}Itl%gi:aérg ﬁggln férrggt?t% %{dnﬁpre?gre inhibitors

oPChtubp S atdb st & HRRh&: of Bt BmbREdseSL | Ng and
puri fXI ng the fermented m xXture in accordance with

knowh 9@ﬁé@mr@seaseAnblbﬁorytah@wamféh@mqmésjoblfcomiaq(l) can be

SRR REMBR S RE AL B RAORHS s o

AR pestet abtﬁlﬁtyl i €Y ihBiBitdh h& €I e ttbsy eoﬂnﬁdsud@ls bRIG10%h.
cyst el ne proteases such as Cat hepsin S, B, and/ or

Trpicalh therpspryrmeasutea profegshridysad lsdmémls @fmadwgaspd aulstrate.
usef bletaflg bt %ss%?stfbplgezg#ﬁx?gﬁ %?eage{]m%h&l} %‘ Y}l%)(e%rgse;et fﬂl&}l i Biological

pr ot ease ac y Ccon tes
Examples 1-5, infra.

In general, compounds of Formula (I) will be administered in therapeutically effective
amounts via any of the usual and acceptable modes known in the art, either singly or in
combination with one or more therapeutic agents. A therapeutically effective amount may
vary widely depending on the severity of the disease, the age and relative health of the subject,

the potency of the compound used and other factors. For example, therapeutically effective
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synpt omat ol ogy of the disease. For exanple, the

conpounds of the invention are useful in treating
waedsimyshe di sorders, including, but not |imnmPEdUsN7/080320

juvenil e onset diabetes, psoriasis, nmultiple

scl erosi s, penphigus vulgaris, Gaves' disease,

BT SR 3 BHTRT0, Bl AN 8 gms e o

bkl evefih€ (,0H/BOMRE Sy toiabEhtUDO Mei11iddarh p&qmdgkzﬂ‘ﬂl bé‘(@r \tvélght (mg/kg) per
ng,

ast hma; and al | ogenei ¢ i mmune responses, includ
dayiz typiselly frﬂmtaédutt 190 perkgadnytto abap |lam§kgz$day; |’J§Etﬁefozgr afhiempeutically

d.endone [ theS|nS|saI Iiat in
GREGFRAET] Fyah 5P kg Mol Bat e Sl yan Aol EngTchy 0 about 8 gy,
t?;ﬂf:éll'y forR BBt UGhEMEy B%Uﬂr@@hgﬂ@ﬁ%%eﬁ@rag one of ordinary skill in the
enphysema), bronchiolitis, excessive airwa
agl, agitng|iy m1@n¢mumtmrmndrkdowtedg@ mid the dlsphetumoﬁt}ns Applamdon will be

P DA RN R Ly —

afg;{,é}pdlgéagb and, therefore, inhibitors of Cat hepsin S

are of use in treatnment of systemc | oi dosis. The -
cyst dibgsopponnsis o Fomilp (1 me Qa@iimmﬁter sasphamppseutical compositions by
%gg?w%%{}gﬁ%vﬂl% Ir:é:)urt?sl'l Iora}al Sﬁg me i%F ltr%ﬁ%] ehr%n%ne tar? s%ﬂ'%tbggslglgpository) or

parentdrili(e g@&ﬁﬁy@s&ﬂﬁr ieassHous or M@ﬁt@t@&ﬁd)a@dn’vp&moﬁ@ gan take the form
the inhibition thereof by test conpounds are known. -

of hletapills, capsalen semisolidspowdas, pwml@a%@ qaﬁ@@é@alanons solutions,

f
i U545, 85 DS SRR 9 U Bl .
gendral, anbxhpoundEbeongula al uEx(amnhaanvxﬁa atl lerfst éne pharmaceutically

nds For nu dm ni stere
RIS st O ARFoPIG SRS HhBORIeiy oH migtaang and do ot
aki%@ély afrekt AEc8RhAllR HIRIR S f KRV ﬁgxtetiﬁ:n?rﬁuch%k&gt%ﬁt may be any
sin or in conbination with one of nore therapeutic
salyéﬁtqyld ﬂemlﬁ@lrda@rem the ease pf e fesosol vempesiiion, garegusvexcipient that is

%an%av%ﬁ odi nlge I{IIH trie%evrfr' ty of the disease, the

at I ve he subject, the potency of

t he @@ﬁ@phﬁdxad&ﬁﬁabdi&pﬁ&nfﬁhclﬁa@itmﬁ ceﬁ@lbsé?m [h&ose, lactose,
therapeutl cally effectiveanpunts of a conpoun )
SREPHy Belatll ynalia fice.flye challnsibgiotel, magnpsivms spdipm stearate,

Q9 LA RO ¥ e \RIEM oK1 éé(g)]ecpﬁﬁ & k. 19fhid and semisolid
fb@ Hlgod lﬁl Zkr*rg %g per Y,

i gram per kil ogram
etcc]lpleualmzyy Hersslm&klo’wm Weer, mg{ahg]/ gkyyerbb pmlptylme ghycol and various oils,
a ther eutl

.mg/ ka/ . Jh f ffective
il P o LY TR R ShiTh BRI it SRR A (F oo, sovbean
odl, ﬁ%e@l&ﬁ%ﬂt @sﬁﬁ@k—ﬁl a%dgﬁéjﬁ&/e-) bydpdrfRh Mldfcfaﬁ‘i@rﬁkf)‘échul]arly for injectable

day to about ng/ day. In general one
S@hldpnﬂa ;rychgik ivtaterj whnheaqamus dexdtdaspgnd glyeas.i an c e upon
know e and, t re of th

RS [)IS ﬂ@lg f‘i“8Hm %% ﬁ%“}?(gu%do‘f’ olngug gb cls?rrgaosmon may vary widely

de ﬂ@&i}bbh@l@ thise 6f foBialladiéh, 3178 WNA uflit ddsaEs) KRATExBibients and other
ormul a for treating a@% ven di sease. The

m@mt@omﬂﬁﬁﬂan@gar& heemacgntiqal sniences] Iageneral, a composition
SRR A BTRIFL LG BRI Bb BB o
10%vR Yreferably 9. 3%wMd 106w, of active ingredient with the remainder being the excipient
or excipients. Preferably the pharmaceutical composition is administered in a single unit
dosage form for continuous treatment or in a single unit dosage form ad libitum when relief of
symptoms is specifically required. Representative pharmaceutical formulations containing a

compound of Formula (I) are described in the Formulation Examples below.
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parenteral (e.g., intranuscular, intravenous or
subcut aneous). Conpositions can take the form of

WO 208012968 pi | | s, capsul es, senisolids, powder SPCT/US2007/080320

sustai ned rel ease formul ati ons, sol utions,

suspensions, elixirs, aerosols, or any other
appropriate conposition and are conprised of, in
general, a compound of Formula (lI) in conbination with
at | east one pharnaceuSVbHHﬂ#H&E%@ﬁﬂﬁbEﬂ exci pi ent.

bl
acim nrRTRSRL i Bah 56 Qéﬁwbﬁsi%vt fatlitedtygthe ollowing

&heipigabdt |11¢usﬂ€fé€iﬁé ﬁreﬂiraﬁctheof‘%% S%Q'FSHhLﬂF YI& ax??ﬁ’llaelnﬁledlates

exci pi ent nay be any solid, , sem sol i

qogerdengdte thyf ingentier os ol con‘posn t| on gaseous exci pi ent
that is generally available to one of skill in the
art. Solid pharmaceutical excipients include starch,
cel lulose, talc, glucosegwliRGiOS&mpIULr 0Se, gel atin,
malt, rice, flour, chalk,”  siTica gel, magnesi um
stearate, s@)mthnﬂsslfémnecycbipmn@larbmnnbtwar(mhbnde
sodium chl oride, dried skimmlk, and the like. Liquid
and sem solid excipients may be sel ected from water,

et hanol, gl ycerol, propyl eHgNg@tol and various oils,

i ncl udi ng those of petrol eumAani pg|, vegetable or
synthetic origin (e.g., peanut oil, soybean oil,

m neral oil, sesame oil, and the like). Preferred

liquid carriers, particularly for injectable

sol utA onsturd eflenbhevaine imingd2$ g0, 13801610 U3dritd bk DERIn8NSonitrile

@ﬂé’c gt?ﬁfﬂgglfg 2)% i lo;?’ga%rgg}o&g%@w%@w' o 11)«,\@&8 stirred in a 2L
EriReheQér 8% ﬁHJie?tn'ltfern st l%gmotfemgeﬂdfﬁket fod ﬁ%ﬁ 4%ys. fh@ q?(a%f pn mixture was

excl prents and other factors nown to those o
filtgrede r%mvedhe pteaipitaicd amnwaluns chlendesmd the filyeatewad gvaporated to

Slt on d of For r treatin
SHBOR08 e AT RYA: Pl BRLTH S bl D 5 e i
vm&f(ﬁ@(}ihly afild Biive. t Oftdr din®bve Ghdgyiesiih Gﬁl?éib 8 soMittdh Wd&vaporated
remai nder being the excipient or excipient ’s.

tppiyf é?%hwwnﬁﬁﬁmﬁhé@éﬂﬁ“@éﬁ (428/mdsition is
adm i sfigfdathe s@dlﬂmsﬂ))agclx?deu@'l b 99'?.‘?1%%8 rﬁ? t(ﬂn}c?og in 3L flask was

conti nuous treat ment or
cadled phideuwminheirogeal andfthenftreﬁ&ﬂphﬂi&nzﬁ R gl afnhrﬁ&hhm chlonde (20g,

d resentatjve armgceutical  fornul ati

OB ane %@ﬁagﬂé ey Fﬁ@fl?ﬁﬂlao erfomirile (8 peplnene (100 mL).
11BitrethBdthatel (99 niEx A1) Q?'Aﬁ&ﬁc%lp &

present i nventl on'is fﬁﬁnher exe ??ggd%t&@w B 25 min, to
the ractiod nb\ytur@ Wwih ingichanid ah etireing apd exzolmg &t mialritais thredahterriah@®mperature

LAl ken of .co undsfFr

B 2 0 RSP e Bt B B mprar
afnk ehep pBurkd Byto idaemitsr aﬁﬁ eitréiﬂ@cﬂ@ﬂ’ﬂ fIRNE ORRD 8SABIRANE Mfalds Svere

hydr ochl ori de H2ZN CN D
washed with brine and then treated w1th MgSO, and Norite. After filtering, toluene was
removed by rotary evaporation to give an oil (67 g). The residue was dissolved in boiling
hexane (400 mL), treated with Norite and filtered hot and allowed to cool. A dark oil
separated, which was removed by pipet (~2 mL). Scratching induced crystallization in the
remaining solution, which was cooled on ice for 2 hr. Light yellow crystals were collected by
filtration and washed with cold hexane to give 1-(benzhydrylideneamino)cyclopropane-
carbonitrile (30.56 g).

A mixture of 1-(benzhydrylideneamino)cyclopropanecarbonitrile (30.56 g, 0.124 mol)
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A m xture of benzophenone imne (25 g, 0.138 nol,

Al drich) and am noacetonitrile hydrochloride (25 g,
wW@2@3042908 , Lancaster) in dichloronethane (100BCT$2002680320

stirred in a 2L Erlenneyer flask under nitrogen at

roomtenperature for five days. The reaction mxture

Wesnédntra®E SICIH(02 HABY Xatel €100MRIC) RidleRicp é@m%’@tirred at room

chloride and the filtrate was evaporated to dryness
teapa@turd fe 15 dsulThe eifer lopirdrs dissarded sisbihe equdons biybewas washed with

00 and shed with water (200 .and brine.
fitto TR hafehis BORN i b Betrer s S ize Mol iR A mmobihis atan powder
@g@gcg%at ed to give (benzhydryli deneam no)-acetonitrile
(47.89 g). A solution of sodium hydroxide (91 g, 2.275

5 mol) inwater (91 nL) in a 2L flask was cooled on ice
under nitrogen and then Syehé¢sesExsiniphe Benzyl tri et hyl

anmoQi chl ori . , 0.008 |, Aldrich ) and
(bend HIS3 9@%%@5%&@%?%&%? 8 T Gepgropbonyipropionate
toluene (100 ni). 1, 2-Di bronoethane (23 niL, 122.4
mmol, Aldrich) was then added dropw se, over 25 mn,
to the reaction mxture with mechani &al stirring and
cooling to maintain the internal te rature near +10
0C. The reaction m xture was tien I riGéd vigorously
for 24 hr at roomtenpgrat e/ﬁﬁd endqooured into ice
wat er and extracted ol @eneH Thar comrbi ned
extracts were washed i brine anhd ighen treated with
MySO and Norite. After~filtering, toluene was renoved

10 by rotary evaporation to give an oil (67 g). The

resi due was di ssolved in boiling hexane (400 ni),
t r eat¥8 Wt O 1893473 (18)1 Q%ﬂﬁgzﬁo@l\éﬁwlé‘ﬂ—b@m nzoxy-L-aspartate

' - , ' ey hDet ..
35177 i A T S AR YR8 0 hions
chémaliefilAg & 8B.Gtrumn], Swhji)oraswddedao dleesdludidnibgeyfifge & OPC, and the
%g.ht el |l ow crystals re coll ected bal,filtration and

100 ayawretfﬁlxggf ORE nﬁﬁe{ qgl@n@gas removed in vacuo and the product was
15 dr%%ﬁg%bﬁg%éﬁhﬁgﬁ‘ﬁ?gﬁ%&?}&XE BRIRPASREBELIM AL AbSnylamino-3-
ahlogepsrhamylpraptionie acidmiatan! estel. o P SHRIEOAMIBRIEDCLES 3.48 (dd, 1H,

o2b el B3y S shaed (R FOES B g 3 i b S e, s 1066
2Bper o, urw, 1.30-7.385 (b, SHYpgmet her [ ayer was di scarded
and the aqueous | ayer was washed with ether. The

aqueous |ayer was then freeze-dried to give the title
20 conpound as a tan pomderS&ﬂ§$g¥h&%bk§ynthesis Exanpl e
2 Synt hesis of methyl
2( S)SyatHesia vy eyt 2{ ErythimnidpbdiBluciol Hphagipeanybite apdrob@dmide
te See, Synth. Conm 1993, 23(18): 251 1-2526.
2- Met hyl N-car bobenzoxy-L-aspartate (5 g, 17.7 mmmol)
was di ssolved in 30 nL of dry THF andsstirred under N2
at Q0C. Thionyl chloride ( 1OF5Fg, 3 nmol, 5 eq.)
was added to the solution by sy nge 00C, and the
The “sol vent was
renmoved in vacuo and the prodhgct vas

25 To a suspension of copper(I) bromide-dimethyl sulfide complex (2.6 g, 12.72 mmol,
1.2 eq.) in dry THF was added a solution of lithium bromide (2.2 g, 25.44 mmol, 2.4 eq.) in
dry THF. The mixture was stirred at room temperature (RT) for 20 min, and then was cooled
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crystallized by nethyl ene chloride/hexane to give
2(S)-2-benzyl oxycar bonyl am no- 3-
w@ hdosnexdes bonyl propi oni c acid nethyl ester. 1H@IVESI04DB0320
MHz, CDCl 3) d 3.48 (dd, IH, J=18.5Hz, J=3.7 Hz), 3.56
(dd, I'H, J=18.5 Hz, J=3.7 Hz), 3.74 (s, 3H), 4.58 (m
tb |=08°C5 Al Bolftson (ﬁﬁi)enz;ﬂ n?a%nés@hm thibride (13GniZ; @572(1&11105 H)2 eq.) followed by

Synt hesi s Exanp Synt hesi s of met h

B)ttoz A bmmmaamlasuméwplmmnmhw@wmc acid methyl ester
SRR, T FuEp PP LR BISh S yossing o o0

rﬂm&né then was quI)chTE&IE/mhaSt agdRdivin Sabiidd. OMheQhixturé WadldRtracted with

y:Emde (2.2 g, 25.44 mmol, 2.4 eq.) in dry THF. The
etk peftalonAbe arganie dayerware dried evRparanenan e nsk therpconcentrated in

\Hn%%bh e"?{é&ﬁ%l@\ﬁ\vé@@nﬁgw ﬁ{s(ﬁ cggx%%( lAl gtﬁgrl%&étgte h%%n%? Pozéllve 2gof

X@}Ibv&@ld&yaab@@ﬂmﬁm@m &o-5- phenylpentanow acid methyl ester.
2(S)-2-benzyl o&)car bon | am no- 3- chl or ocar bonyl pr opi oni

c acuf’dmmét“ﬁw t?ePen(zg Omcagborw@nen%ﬁmxo Stphegylpentanqi¢ geid methyl
eIt'élF %\’@ gtﬂgtﬁg}ﬁm\?\gk?s%?é% &g@%?%@'l‘é{ﬁ&a@%ﬁir@g Gt &P Gver three
dajnd oThedmxtuTh wasrtheh uiletedad thaditlarotethans (1100 etlb)ydnd carefully added to

T MEDE solifon LA 00 LR et Totervite ooy i ety lens chloride
’I‘}\@%r@ﬂfc' lﬁf‘éils Q/)érefdrﬁsﬁ hyvehsisilihy shifgle ikl wREEha! EodeEtPR&) in vacuo.

gl ve

Tﬁéﬁﬁwmwhﬁ@/baﬂmlm tlod 4-10xahd -apéteteylepen) ongve2(S)-2-

1
- o3RG GRS B RS for R Dssiepois sgidmeipioanoi ¢
aci d Anmidnye of 3(HL2 l6e¥1zglbx?d%ﬂ)oﬁl9laﬁhﬁhlh A0diNeors Ll ﬁﬁéh{lﬁemanoxc acid
trifluoride (DAST) g) was stirred at RT over ree

g estaird 8Bime QrSeHWﬁQ apﬁ bridrggen hrempidg (2 mL) was stirred at RT for two hr,

aﬁér‘a_b{ln < o?ﬁt%i W%@%W t?%j\de tﬁgég% gﬁh}%{}gﬁ%% 184 gleﬁwl ester HBr

sgktracted with nmet hyl ene chloride. The organic | ayers
were dried over magnesi um sul fate and were then
concentrated in vacuo. The residue was purified by

flash col um (1' 4 - 1:3 18 'hexane) to give
2(S) - 2- fOth Acid Methy
benzyl oxycar ony Sé\srr(l) no- erﬁm(f‘oflcdo%e S‘gﬁy penl anoi c

acid nmethyl ester. A mxture of

2( S) Faldveing Hepryasintzast\Hxamiphes dhode Cﬂ-ﬁénzﬂo@y@rm@rhﬂmo 3-
r.ent anoi c aci| d met(g%m_ f,ter (188 l)
HRrSGEm BrogIi Aty s l%lfe??tF‘éWtBtthWPPannatev%bﬂlmed

mAkh&luniBichdd ﬁﬁ‘mﬁg gﬁ/a?fég‘ aﬁs‘)’/‘tj@% At EgBtr galFbt %nt %/gnltgsa?mno acid

am nopent anoi c ac
methahpdters4 Synt hesis of Qther Amino Acid Methyl Ester

HB Fol | d f le 3 ab
b PR et Fabe RS Ak BT S35 i oni o
aci dZ(E? 2bathin&HL 8 fhudrd- &k BihaptanbiclddRl ARRYIRE) at e

substi tuted magnesi um chl oride starting naterials to
prepare the HBr salts of the follow ng am no acid

Svynthesis Example 5

Synthesis of methyl 2(S)-2-amino-4,4-difluoro-5-cyclopropylpentanoate hydrochloride
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met hyl esters:
2(S)-2-am no-4, 4-di fl uoro-4-phenyl but anoi ¢ aci d net hyl
W@2108104265) - 2- am no- 4, 4-di f | uor o- 6- net hyl hept aPOT/TSBO7/680320
nmet hyl ester Synthesis Exanple 5 Synthesis of nethyl
2(S)-2-am no-4, 4-di fl uoro-5-cycl opropyl pent anoat e
hydr ochl ori deZi nc dust (785 ng, F12 nmmpl ) was heat ed
under vacuum for 5 min. and t#n d to cool to
RT. The flask was purged with (2X). Dry phenol
(12 nL) and dry DVA (0.8 ni) re_added to the flask
and the m xture was wapppdy fh~500C with vi gor ous
stirring. 1,2-D bronoethane (14 inl) was added and the
mxture was then allowed to cool®to RT and stirred for

30 Ny ’duﬁf(t7§5 m%l@ﬁﬂdms Wafed 388 d:acite foF Schidl End\@sn allowed to
stirred at RT for another 30 mn, after which

! heRTy Tox flesl enyirged wish dryi NoGab o pirp phenohlizdnkbanddry DMA (0.8

"'3§|“fe£% ‘gﬁéé‘g&ﬁ fé@lf %{Jn%‘ \ggg ugd‘?%gﬁr@%?ﬁy bg)g‘? ony?‘)“ﬂ[pv&orous

SR 1| 9eDbRoidEthane VBF gL}iﬁﬁﬁéﬂda@ and the niie@ed waythe@sllowed to cool to
stirred for another 4 to give 520 ng of

RZ (aﬁ)lsﬁrrb@fpzﬁp@myc aﬁgroxﬁlgflphfﬁ\/f&ﬂlma@)géd@_ The mixture was stirred at RT for

t
a5 2 BB 07 NP0 B Sy FRh I Aas RO Bl ing BB dhetyt ster
(mlrﬁ%aacmﬂmmamwdd@dst&ftez(azs& 90gmind, pﬁmﬂu)m&nﬁlyﬁﬂﬁ'ﬂ (0.92
was stirred at maseﬁﬂdtubefor 48, p
cmlopwwénmlmqaf@nw)a@lw@r@ Rmeh B Adda Fht g Fedion was stirred for

ar\%}hé)rr% ma%i gﬂ/@% ﬁlﬂ’?gdo LR IW anifollilgxo-af ter

was “par |t|one et we and sat.
cMEbETEByIpditanotd- @l mestyt estérs were dried and concentrated

I n vacuop, an si due S r.ified flash R
chr oﬁarfl%‘frﬁﬁ 43%&%21/1{?&5@%11@@[{5 oofl)ox?- ~cdl<3l>)gr0ﬂ¥8)eﬁﬁ.nmc acid
n‘gﬁt@l =48z )ﬂgmﬂﬁﬁﬂ!ill? QRY bAYTN0:94 -, 5 mmol) was stirred at RT i m a sealed

| uor o- 5- cycl opr opyl pent anoi ¢ acid methyl ester as
twbelfor 4&krs Tdielmixpirg wiasithep ﬁll@tﬁd with methylene chloride and qucnched with sat.

m‘)@ﬁ?%@ﬁgg egixv nlﬁ?% 8ne%(b%9géeﬁlléﬁzﬁ%%1dcs¥f: }!\%@fﬂ); The

CH,Cxaehdbiwatd dridd amu,co&?entmuaa }n weso,sint thedsidte Was pwified by flash

tWO 28 @25{40%%§1g§t%0§3%§%t Q,(}Na %&?%glgzyP%(ycmbonylamino-4,4-
dﬁ[qo?@g%gtcﬁpﬂ)gglp@ﬁ m%ﬁﬁ%et@é%@c& cobdless oﬂlsl a beige

nthesis of neth
2(S) &s@fﬂ@&f&(@-ﬁ-béﬂaybxxgbmhw@mo -4,4-difluoro-5-cyclopropylpentanoic

hydr Oﬁ{éloegt]eg (7 ] O%@?&w@ )%€ @@?‘%&Z‘W&@ rg% B9 %hiRo1) was stirred at RT

f@?‘t%%aa[f%'r Ghid tﬁe 58 et hwas %rf%ve%? r&b@@@bﬁdoﬁ kDEvet iy Ing of the title
magnesi um chl oride (6

' aﬁﬁ@)peﬁtab@nzylldomlb)dreb@hmmlh@s @b%@ @ﬂlﬂcar bony! pr opi oni

c acid nethyl ester (3 g, 10 nmol).
2(S) - 2- benzyl oxycar bonyl am no- 4- oxohexanoi ¢ aci d

met hyl ester (0.6 g, 2.0Ogynieeis.Eximple 6
Synthesis of methyl 2(8)-2-amino-4,4-difluorohexanoate hydrobromide

0
HBr * HoN ~
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eq.) and Deoxyfluor (50%in toluene (Agros); 2.8 g,

1.7 mol, 5 eq.) were conbined in a nal gene contai ner
wapasettenol (30 nmL) was added. The m xture WaBCHUB200B80320

at RT overnight, followed by heating at 35C for 45

mn,, to give 2(S)-2-benzyl oxycarbonyl am no- 4, 4-

di f1 uorohexanoi c acid nmethyl ester. See, Synthesis

2002 é? 2561- 2578. Fol | owi ng the procedure of

Synt Ea p\glng)g @e dyre of Wc@p%xgmplg(%g(@ 2-benzyloxycarbonylamino-4-

RERRIRSASTERERN A 05 o GRS i s L, 12
and Q@)’Fﬁebentzplogyaadodnlymmnqi-[}thﬂ@dadimy@mm@naﬁc_cld niegtih gbter (3 g, 10
estlgr HBr salt. Synthesis Exanple 7 Synthesis of O her

0 Acid Methyl Ester HBr Salts Fol | owi ng t he

procegurey
2- ben ?’I 0 x%g%%&%ﬁ %xrag(c):lg ra E)lg r%/‘?th%(lc? Btleg $10|60 g 2.04 mmol, 1
eqq iand Bemmﬂuoe(sﬂ()% ini tsluka&@(}tgds)y\i Blg, t.Menmplpb ey.) M@tcﬁcombined ina

Bl e SRR 61 ARl S0 W a6 SHaFdat KT overight,
f@l?dwaalbyqfewgsat gé@xoﬁsa:mnnqog ¢ gs?)fi HEE98 g @1%39.4,4_

nmet hyl “ester” 2(S)-2-am no-4 uoroh noi ¢ “acl

difbtohgHexastieacid methyl ester. See, Synthesis 2002, 17: 2561 -2578.
rzn(ets %1 %lchVrgnltng?he proce%ure (l)'lfogynthdésfs: %Lr%&%rﬁt let%)liltturaengfj Z%S 5 d

bgﬁz@cx%czﬁﬂbm:ﬂﬂmﬂ =44 ﬁiﬂﬁ@f&lﬁﬂm@koicmﬁéﬁﬁkbéﬁe@ RRA ﬁy(ﬁrQ %éﬁ bromide were
thyl ester Synt hesi s Exanpl e Synt hesi s of

r@@@}ii%earﬁr fogise Seditlel anpnelieapraaherad mathyl ﬁ&tﬂr}éBRﬂaltZ t ert
-butyl N-carbobenzoxy-L-glutamate (3.03 g, 10 mmol)
and met hoxynet hyl am ne HO (1.17 g, 12 mmol) in HOBt
(1.62 g, 12 mmol), EDC (S&n__gsEianﬁIerul) and NW (3.3
m., 30 mmol ) was stirred at RT for hr. The reaction

was washed V\F‘Y‘I‘f W@f@them@@%%%yl EtsoHBiSaltsr i ed

over MgSO . The solvent was renoved to give 3.67 g of

2(9S) 0 0

nocar PR GNCALRAHL AN fhob by For gk SR AR

chlotaeaibesgpmiploniSad mSihy! edtetis rea&@@@;thllﬁh appédpribtelshibdtituted

The above hytanojc acid, ester 3 , 4 mol) was . .

MFEBLHINY RfoTife SHENE meaterialy te drapare th@?igg S%sttczefﬁhvfwlewmg amino acid
nRif)Y bstep@gnesi um chloride (5 ni, 10 mml) was added.

Theé reaction mxture was stirred at -400C for 1 hr. IN

HC @S- Ztammoeﬂd@édluommtmh@ aeudum@hxirestduct was

E?&?@?ﬁgﬁlgf a&u%o%g (%Jléla(];ll ?nethf[e I ash col um (20%

benszS}WﬁﬂlﬁbWHﬁlﬁbf&45ya6 et AR Cadi@ hidthyEdterbu\ Y\
ester, Follow ng the procedure of Synthesis Exanple 5,

2( S) 26)Beaimipp éﬁlusmw%caﬁphm@utaa% leidtraeibylesgei d
t-butyl ester ( 1 g.) and Deoxyfluor (5 nL) were
react ed together in ethanol

Synthesis Example 8

Synthesis of methyl 2(S)-2-amino-5,5-difluoroheptanoate

0
HoN ~
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to give

2(S) - 2- benzyl oxycar bonyl am no-5, 5-di f| uor ohept anoi c
wa@eood/o4d968 yl ester. PCT/US2007/080320

2(S) - 2- benzyl oxycar bonyl am no- 5, 5-di f| uor ohept anoi c

acid ester ( 1 mol) and TFA (5 nlL) were stirred

t OgetAmﬁxtaie dR-Abulyl IN-carBéRnsd VR futiRae 3G rl@"iﬁl‘ﬁ@ﬂ and

and dieth ether was added to precCipitate ou

13e8hexymeh azwnwégilt(héﬁ &f 13 mmai)an HQBidi b2 gzlsynnml), EDC (23g 12

N TR T ——
Wlttb IMICIleHGUE af®sd¥L)aCladt AfiedVbi ez M @t@%@%ﬁt%@emoved to

OMin hexane; 3 nL) was added and th e mxture
gs‘tq 3¢ 8 0 2(SkR-Henrylorydarhenytmméncs &N enathasysNmesthyladinanatbonyl)-

eifhote el B A6 H0E RO ElonEs bl UG£ P L R st
out tThe aboled talitariot afch:l a9 (1. BS*@ 4 iindol pk &Hi§s01v@H Ve THE and cooled to

?{ 2-anmi no-5, 5-di fl uoroheptanoic acid nethyl ester.
Ale; vehieh, ethpl reagnesipmy dhdosids (6fn1611ﬂ§rrn¢lbrwn@ad®dd The reaction

E t
D T LT —
eptrapal eith Et@Ac aﬂmepmfmﬂcuyrﬂaam eolsinan20% EtOBL kk@lepo give 2(S)-2-

R i o 2 S Bl pont anor ¢ ac ¢
ey Fgﬂ@mn@?h@pécéﬂjuié ST Rsi® @%Mb}@%nﬁf’yj 9 ﬁen%ylbgycarbonylammo 5-

met hyl  est
OZQfS))taZtoaramdﬁnﬁylEswr (II glbamdr Beqiyfingd (5 exianeére réacted together in ethanol

td'5i %we %tﬁg%s-% 8?%’5 ryla&ngro 15fc}1é59r8 ntteg]%&ﬂﬂlc? tg(t-butyl ester.
S)-1 2(53122bén& &Kbﬂy(agﬁmé -4:5-difluoroheptanoic acid ferz-butyl ester (1 mmol)
fluoro henyl Iam no) entam de Met hyl

ang %EAZ a‘rﬁ)rmera stnmeﬂ tpg@tb@rcﬂt SIpfhehw p’ﬂ?ﬁt%h@&t wagiBen eemiaved and
o OB o bR S RSRL K, M B cyive 29,2

amno) 5, stk ywodleepsainuiv ac Al bonat e (4 88 mmol, 2 eq.) vver e

addeﬁ nd the xt ure was heated at 500C over nig

To t Ee GIARgy QP&W%&H dRmed) ag élssq’lmmm@hanol (5 mL) and
bér@ I

Zn(%él SIC}?IZJP aﬁgxu&ﬁl.clﬂ‘@% §qgl§9metﬁ%]ne §S@Rﬁmnelge§?ﬁe% @?H'%)' eﬁaa%&ed and the
mixtareestfripd ahHTZmd OZm(rl I\'EhCWOU’EEttWBd reb el aanH@hm)(jloxama avas added,

re was_al.l oned er ni ght

DT i e YA e Bt DIl e Sl T BGinipt fut the solc
waidiyasakat @ttted @ i0d 268)D-&AiHe )3 -dAhRBFbhePtalbiY Scili Rfethyl ester.
crude product,

4, 4-di fl uoro-5-phenyl-2(,9S)-[2, 2, 2-trifluoro- 1( 9)

(4 fluorophenyl)ethyl%L1 Q% PER LC acid. A mxture

of the above pentanoic '

1- ami nocycl opr osmhwdfmhérrmhmoh%da Mdﬂ{)@!FJstfé@ (1.2
mml ), HATU (1.2 mmol) and NWM (4.0 mml), in DVF, was

stirred at
Following the procedure of Example 8 above, the following amino acid methyl esters

are prepared from the appropriate starting materials:
2(8)-2-amino-5,5-difluoro-5-cyclopropylpentanoic acid methyl ester
2(8)-2-amino-5,5-difluoro-5-phenylpentanoic acid methyl ester
2(8)-2-amino-5,5-difluoro-6-phenylhexanoic acid methyl ester
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RT for 2 hr. Saturated anmoni um chl oride and et hyl
acetate were then added, and the reaction was stirred

w@pooatiehoss onal 20 min at RT, after which produp€T/vem07/080320

extracted with ethyl acetate, purified with flash
colum (30-35% et hyl acetate - hexane), and

crystallized with DCv hsmﬁ@ﬁ@xﬁhﬂéﬂo
- (I -cyanocycl opropyl) di t [ uoro- 5- phe

2 Symthésiuefio{ 1- egnocxdoﬁwmd}ﬁﬁmﬂwyétmnﬂy( %%?&ﬂraﬂwe—l(ﬂ -(4-

as a white crystal nt hesi s of
Aci d Am des of thefPW¥§hF jkﬁpﬁ%ﬁngtgﬁé%ﬁg¥ as in
Synt hesi s Exanple 10, the follow ng am des are
prepared fromreaction of
1- am nocycl opr opanecarbonitrile hydr
appropriate carboxylicacid derived f
correspondi ng acid ester:
- (Il -cyanocycl opropyl ) -4, 4-difluord
2-trifluoro-1(5)-(4- fluoromﬁgny
- (1 -cyanocycl opropyl ) -4
4-di fl uoro-6-net hyl - 2(5 TN
fl uor ophenyl ) et hyl am apt al de i V-
- cyanocycl opropyl ) - 44> | uoro-ézcyclopropyI-Z(
-[2,2,2-tri fl uoro- I ( S -(4-
f1 uorophenyl ) et hyl am no) pentam de N- (I -cyanocycl opro

ryl) ro-2 <

1 o SRUy Dy BRI A e Sl ot S el o mmol, 1 cq)
wagldisséivéd th drly westiemdl. 1S AfoZordetRylt4: fliidrogienyl Ket@)e-(2 44 mmol, 1 eq.) and
fluor ophenyl et hyl am no) hept a R
potassiBmeatPenss (by §|rr)m<zi %eq) wpwééedz@é the mistuse ¥pq hqatfgah30°C

ove -(4- fluorophenyl)ethyl am no)octam de N-(

i’- cyanocycl opropyl ) -4, 4-di fl uor o- 4- cycl opr opyl - 2(

S) - [ A p2h@resultihl vomdensatipx Qmifetformation) reaction product was added, at -30°C,
f |l uor ophenyl a 1 no a

LUGREASCY EF %B%B%S%y AR ‘ﬁ‘g}r%a%rﬁéi’é‘fdoﬁ%‘}?ﬁa%)‘ <fi3 agd ZnCly

(H?‘I ihdidchpenRr; 214, z(nﬂ'the mixture was allowed to warm to RT overnight. The
| uor ophienyl )et hylam noz but am de

r¢a¢t1(>n way guanshed with dPVHEL mdexipates witioethyl acetate, dried and concentrated

15 %U%&%Z 23 H'%r'ofgilﬁo{ i %ég)ga 1 2(8)-12,2,2-trifluoro-1(S)-(4-
flarofd @ﬂﬂwﬁhm)@ﬁ&hm\:%lﬂ di f1 uor o- 5- cycl opr opyl - 2(
2,2,2-trifluoro-1(5)-(4

f % uoerpW@mq gféh%%ogﬁpﬁgwgngcgﬁ{lotgmol) 1-aminocyclopropanecarbonitrile
hg@l{ocﬁlﬁﬁpg gﬁr/% %ral?&lg@i‘%’ﬁ]%l B ndhdi) MRT Qv PNE Rithold, (R DM, was stirred at

KT for2dph8atyttet iymaniumodhbeideani déyl acetate were then added, and the

reaction was stirred an additional 20 min at RT, after which product was extracted with ethyl

%- phenyl - 2(5)-[ 2, 2,
etthyl am no) but am de

—ZI

B (-9)- (4
|

acetate, purified with flash column (30-35% ethyl acetate — hexane), and crystallized with
DCM-hexane to give N-(1-cyanocyclopropyl)-4,4-difluoro-5-phenyl-2(S)-[2,2,2-trifluoro-
1(S)-(4-fluorophenyl)ethylamino)pentamide as a white crystal.

Synthesis Example 11
Synthesis of Acid Amides of the Invention

In like manner as in Synthesis Example 10, the following amides are prepared from

reaction of 1-aminocyclopropanecarbonitrile hydrochloride with the appropriate carboxylic
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/ Vr - (I - cyanocycl opr opyl ) - 5, 5-di f | uor o- 6- phenyl - 2(, S) - [
2,2,2-trifluoro-1( S)-(4-

wo bawsoabenyl ) et hyl am no) hexam de Bl OLOGd CAL BXAVEEH87/080320

Bi ol ogi cal Exanple 1 Cathepsin B Assay Sol utions of
test conpounds in varying concentrations were prepared

dofd d4Yivell frofn tHE OBy bndi ac%'béd@f (DMSO) and then diluted
into assay buffer onprising: N, N-bis(2-

hydr &@b@mmyy@ommmb@ﬂwaﬂwwmm %8122, %@uorsa(f)e(m

h bi t I t 0. 05%
ARy PR E3E) " 2. s ' Fauman cat hepsin B
(0. 028 pbiainesyodlo 1925;);»1).4 aidigsses-hethiez(s)-res, 24#191@&01133’) 4
the dilutions. The assay solutions were m 'xed for 5-1

ethenylisthylaminaleptaptidg e cover ed and i ncubated for

w o LB A il SR e g P19

tamﬂoﬂh)edylwtlyﬁarmn\omnfaﬁhdl@med spectrophotonetrical ly at
(I 460 nm for 5 mn. oarent i nhi bition constants

(Kj ) Nubl-evanasyelapsensd)- ‘I‘f1 Ydier2eN4yAe-piflvgre &) €4 ves
ﬁgﬁél cal nodels. Conpounds of the
|nv t| oz&@gre tes%g y the above-descri bed assay and
obs erN-<€tcyanoepdopboyl 4 tHadefsirer265) i BJaj oiriflabio- BES)A(AL ty.
| ol %gl C mpl.e 2 t hepsin K Assay Sol utions of
@gqp M%@Eﬁﬁgmp ey ‘g concentrations were prepared
in 10Qvqi )-8l iluted
into assay buféi@%}%SL)O ﬁtﬁﬂ&gg 'S()?@ gtﬁgmtwg\jﬂ

fBlOS()pheEDMylﬂnEio)ﬂmarrmh&j DTT, 2 5 ral\/p Human cat hepS| n

Fo L e e 4l e TS pre sk (R R G- 19

fﬁmil&bhéﬁ)ﬁl}}&}qﬂalﬂﬂﬁo ushaker plate, covered and incubated
for 30 mn at rog)mterrperature Z- Phe- Arﬁé AMC (4

n\ol é&(i-syanecyelopsrpyhlss 4l fiierd-droyclphexvhdtod2 28- trtﬂewro 1(S)~(4-

hhon. rolysis was followed

tgl%g F%g#gi{%aqrr@ ?%@M%Qat (I 460 nm for 5 mn.

Appar]‘é(ﬂt cyanbéyleldprapyl)ch halt fanks 2(IK[}, memﬁue@br(mdm ed

ro ogress curves using standar
t{\’ﬁf }egé'l‘%ﬂ‘ﬂﬂgﬁ ounds of the invention were

t est b d dh @b )
xhi B 1 RBCE P Bl el Ao SRPED b o 194
fErepbeey BthGlanmoplpentainidéssay Sol uti ons of test

To iV BrSandetRpordt b SAer B a2 aek g 4l
flubtophasahykisihe)pekididel, COMprising: MES, 50
N-(1-cyanocyclopropyl)-5,5-difluoro-6-phenyl-2(8)-[2,2,2-trifluoro-1(S)-(4-

fluorophenyl)ethylamino)hexamide

BIOLOGICAL EXAMPLES

Biological Example 1

Cathepsin B Assay
Solutions of test compounds in varying concentrations were prepared in 10 pL of
dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 uL, comprising: N,N-bis(2-
hydroxyethyl)-2-aminoethanesulfonic acid (BES), 50 mM (pH 6); polyoxyethylenesorbitan
monolaurate, 0.05%; and dithiothreitol (DTT), 2.5 mM). Human cathepsin B (0.025 pMoles
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mM (pH 5.5); EDTA, 2.5 mM and DIT, 2.5 nM. Human
cathepsin L (0.05 pMdles in 25 nL of assay buffer) was

wa@oaed42968 t he dil uti ons. The assay sol uti ons WeCEHUSI0RE 80320

for 5-10 seconds on a shaker plate, covered and
i ncubated for 30 mn at roomtenperature. Z-Phe-Arg-

AN (L 3f aaddyl tesgfet)wRdidd 18fthediRmind) Ul etisday @ futidHSI RerelRixed for 5-10
the assay solutions and hydrolysis was foll owed

soprids p isbeksiplata, cavargd and inqubat®d ford0 rhiorat Soom temperature. Z-FR-

OB MURDY S P90 B el et SRS ot
t . . - e enLi On et 6.

FBLOLTPAL SRR R SOTRENIIRD ) S AR 8 onconstans

&hirdre calcalbted fioinnthe ehaymdprogieys cugtds ikihy sfah@drd giatiddmatical models.

Example 4 Cﬁth siin S Assay Sol ytions of test

conpogéﬁfaléown s 9@?9 g e tesiadihyifle alave-dspeibad @spay gnd observed to
A ' h oxi de (DVBO) and then dil uted

%g%bg%aaé%gghﬁb%imﬁgaﬁ@' conprising: MES, 50 mM (pH

6.5); EDTA, 2.5 mM and NadC, 100 m\);

b- mer capt oet hanol , 2.5 ;@’% and BSA, OE 00% Hunman
cathepsin S (0. 05 pMl es2 amgyc assay buffer) was
added to the dilutions. Theepsgryasqlutions were m xed
for 5-10 seconds on a shaker plate, Covered and

i nculSailwmnt of teSGompoumts in eanyingeopenahtise. were prepared in 10 pL of

-Val -Val - Arg- AMC (4 nMWbles in 25 nL of assay buffer
Rt S ﬁqgldfg%ﬁ@@pdm dalyted antp @ssep buifer4) 1o Femprsirg: MES, 50

RGP 2SR 22 Shi St BB SIRLEL R bt n 2
UL ofaseaydalfer) wdsed déd nthé digutRnz YTk BEHolsHNE Weaaixed for 5-10

u?s?{ylgg standard mat hemati cal podel s. Conpounds of the
SPEARER 1 & Shakst Blateeeqverednd inrabaipd {as 30 aain of wem waiptupndZ-Phe-Arg-

1 - jxbl t i I nhi it or tivit .
ARSI SRRy B Y Qi B e o
Vi swmmamt@hbmm&ml? gt GO0 et § ANS MBS Lerl LEKi6H constants

in 10 nL of dinethyl sulfoxide ( O, and then dil uted
(Kotesrasden)ated fiper the auzyme pregagsclisien gsing/pgndasd matheyatical models.

6.5); : T, .2,

ana SR ndstnd MRl 8 Elonied B2 ulibion Elfierbeasiang observed t
eshibasathgpshmuKfiahipitsvgacadded to the dilutions. The assay
solutions were m xed for 5-10 seconds on a shaker

pl ate, covered and incubated for 30 mn at room

tenperature. Z-Phe-Arg- : es. 4 n 25 nL of assay

buffer containing 10% i 1\%%15@{ Hg’fegoito t he assay

sol utions and hydrol ysi s GatspdinL| Assed

spec%rﬁl?hotﬁ{etri cal | at 1. 460 n for 5 mn. )
Appar8iitiophe L ePBR HHYEE CRIGPNFRIADS BrcRicRdredin 10 ul of
d{rr{ax%%ﬁﬂdtsnﬁoﬁﬂ% wnglgg)ggﬁ BRS dftEY filto HShP Buffl N4 ﬁf_,fjcompn'sing: MES, 50

emat | ca
mM (pH 5.5); EDTA, 2.5 mM; and DTT, 2.5 mM). Human cathepsin L (0.05 pMoles in 25

uL of assay buffer) was added to the dilutions. The assay solutions were mixed for 5-10
seconds on a shaker plate, covered and incubated for 30 min at room temperature. Z-Phe-Arg-
AMC (1 nMoles in 25 pL of assay buffer) was added to the assay solutions and hydrolysis
was followed spectrophotometrically at (A 460 nm) for 5 min. Apparent inhibition constants
(Ki) were calculated from the enzyme progress curves using standard mathematical models.

Compounds of the invention were tested by the above-described assay and observed to
exhibit cathepsin L inhibitory activity.
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Conpounds of the invention were tested by the
above- descri bed assay and observed to exhibit

W@ 200809681 F i nhibitory activity. PHARMACEUTI QACT/US2007/080320

FORMULATI ONEXAMPLES Represent ati ve pharnmaceuti cal

formul ati ons Contai ning a Conpound of Fornul a ,
(I'):Formul ati on Exanple 1 ORAL FORMULATI ON: Conpound

of Forrmula (I) 10- 100 1Ci tri Acild Monohydrate 105

ng Sodi um Hydr oxi de 18 @%ﬁ—‘é@ﬁiﬂ%ﬁ%ter gq.s. to 100

mL Fornul ati on Exanple 2 dj YiSNGdpy FORMULATI ON,

Conpound of Formula (1) 0.1-10 ng Dextrose Monohydrate

q. s. Sotutivak ef festabmpoundsiin vanyingeoocantatadnsdvert prepatd imd0 uL of

Sodi um Hydroxide Q.18 ng Water, for Injectjon g.s. to
imetot Sutor e AMRSN aed ke clutsd Totpsey Bt AR HlcioTmprising: MES, 50

e ek DT 2 e NG P W b fntiy 45 8 ond BSa,
d.00eNHLRRn RABREES (0185 Flféﬂol%]?% buB @Fﬁssﬂ?b@fffér? s W8dedab the dilutions.

IlTustration and exanp or purposes of clarity and
Tihelesssy soidtiang wekd misied|forbe | @ bpgpadsntashekes pddte.sdoivered japd incubated for
the art that change difjcatio nmay JJe
Prminyat seam &ﬁ_@ﬂﬁ%ﬂ%@@@%@d&%@ sl B pessay buer

r .
B IO g 4 S P P o RN g ollowed
spﬁatdphﬁto'mem'calm Gt Sotfifennoyffot hmin. nAepdrénd mishicoh donstants (K;) were
therefore, be determ ned not with reference to the
calFoNAe e RAT S DRSS FEUPRP Y LB A B GEmaton Hogels
W th (f(ﬁ'fq%u%ﬁfgf hQ irdvef drok e vdspd b?ﬁﬁ)@mg-d@&&lb% assay @idobserved to
with the tull scope of1 equi val enfs to which such
axhaitmmttepsin Snithibitegy. avdviGLAI M 1. A conpound of Fornul a

(1):

Biological Example 5

Cathepsin F Assay

Solutions of test compounds in varying concentrations were prepared in 10 pL of
dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 uL, comprising: MES, 50
mM (pH 6.5); EDTA, 2.5 mM; and NaCl, 100 mM); DTT, 2.5 mM; and BSA, 0.01%. Human
cathepsin F (0.1 pMoles in 25 pL of assay buffer) was added to the dilutions. The assay
solutions were mixed for 5-10 seconds on a shaker plate, covered and incubated for 30 min at
room temperature. Z-Phe-Arg-AMC (2 nMoles in 25 pL of assay buffer containing 10%
DMSO) was added to the assay solutions and hydrolysis was followed spectrophotometrically
(at A 460 nm) for 5 min. Apparent inhibition constants (K;) were calculated from the enzyme
progress curves using standard mathematical models.

Compounds of the invention were tested by the above-described assay and observed to

exhibit cathepsin F inhibitory activity.

PHARMACEUTICAL FORMULATION EXAMPLES

Representative pharmaceutical formulations Containing a Compound of Formula (I):
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) wherein: Rl is hydrogen, alkyl, hal oal kyl, or
al koxyal kyl; R2 is hydrogen, al kyl, hal oal kyl,

w@e a00boxpes kyl , al koxycar bonyl al kyl, cycl oal kyl PCT/US2007/080320
cycl oal kyl al kyl, aryl, aral kyl, heteroaryl,

het eroaral kyl, heterocyclyl, heterocyclylalkyl, cyano,
or -al kyl ene- X-R9 (Meﬁ@&b@&&@pﬁﬂ-, -CONRL' -,

T ’CO-, -CO, or -C(O O, where nl is 0-2
O Rl Al

) 1, and R12 are independently hydrogen,
al kyComprain@ak Fytmuleiig! oal kyl , cyci@abiulgal kyl, aryl,
aral kyl, heteroaryl, or heteroaral kyl); "wherein the
ar orfatticAgH I\éfmc’by%rm ring in R2 i@ mgtionally
subst i i one, two, or threg Ra independently
sel Z%)tdéugﬁﬁg’gyr?\:xgekyl , hal oal kyl , al ﬁgo%, hydr oxy,
hal qadJopiny, hal o, carboxy, al koxycarbonyl, am no,
nonsubstituted am no, disubstituted am no, nitro,
aryIW&§r benzyl oxy, acyl, or aryl&sithdA9mL and furt her
wherein the aromatic or alicyclic ring in Ra is
optionally substituted with one or two substituents
i ndependent | y sel ect edFdripmatioh lIbmpha o, al koxy,

hal Qal kyl, hal oal kox hydr oxy, am no, al kyl am no,
INE?*&O‘@NéHSrF@RM&% :Nior al koxycarbonyl; or Rl and R2
t ak | he carbon at ich both R1
Rk RARE BeFo uﬁzg(q 6’5”-'1&3?%‘;

and R2 ‘are attache orm (i) cycloa e optionally
sub$extrusedomblttydravne or two Rb i nglependgsidoyonsel ect ed

from.al kyl. al o, . al kyl am no, dial kyl am no, aryl,

ara?h?”f%EQQREQﬁ%VW? cycloalkyIaIngﬁ%heteroaryl,

het gbaahabikdbxigal koxycarbonyl, or.@gx&oxycarbonyl;

(ii) a four-atom heterocyclylal kylene™ring; or (iii)

het éY@eyfor fedtivyl ene optional |y subseiltounbd with one

to four Rc independently selected from al kyl,

hal oal kyl , hydroxy, hydroxyal kyl, al koxyal kyl,

al koxyal kyl oxyal kyl , aFgr@myiah Kxadmplgat er oar yl oxyal kyl ,

am noal kyl , acyl, aryl, aralkyl, heteroaryl,
Tﬁﬁﬁ%ﬁ@@?ﬁﬂﬂ&ﬁ?(ﬂ@terocyclyI, het erocycl yl al kyl

cyc | kyl al kyl , -S(0O)4R2R14,

Jal @f‘lé"éie{ﬁds‘(ﬁ ARG 2R 16 ,-all/éyl ene- COCR 17 |

- CONRUBRy8ta]linerCellaldsy| ene- CONR 20R% 1 (where n2 is 0-2

and 4- R18, and R20 are independent|y hydrogen, alkyl,

haI§E%R9f$“5ryl, aral kyl, hetero %P, het er oar al kyl ,
cyclenbigyl sitieycl oal kyl al kyl, or hgbgrocyclyl and R19
and R2 1 are independently hydrogen or alkyl); wherein
the aromatic or alicyclic ring in the groups attached
to cycl oal kyl ene or heterocyclyial kylene is optionally

substituted with one, fwo, or. three substjtuents
'ﬁne %oregomg mventlon%as E)een described gn some etali by way of illustration and

example, for purposes of clarity and understanding. It will be obvious to one of skill in the art
that changes and modifications may be practiced within the scope of the appended claims.
Therefore, it is to be understood that the above description is intended to be illustrative and
not restrictive. The scope of the invention should, therefore, be determined not with reference
to the above description, but should instead be determined with reference to the following

appended claims, along with the full scope of equivalents to which such claims are entitled.
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i ndepend
cycl oal k

ently selected from al kyl, hal oal kyl,
yl, cycl oal kyl al kyl , aral kyl, aryl oxycarbonyl,

w@bdosny296ydr oxy, hal oal koxy, hal o, carboxy, PCT/US2007/080320
al koxycar bonyl , am no, nonsubstituted am no,

di substi
WRSCLAIMY
hal oal ky
het er oar

tuted am no, or acyl; R3 is hydrogen or alkyl;
drogen or alkyl; R6 is hydrogen, alkyl,

I, cycloal kyl, aryl, aral kyl, heteroaryl,

al kyl, heterocyclyl, or -alkylene-X 2-R25

1.{ e CortiubB iR 0 Niabsce. :282@590’

-NR26CO0O-, - OCONR26-, - NR26 R27-, or -NR26SO2NR27-

where R26 and R27 are |ndepe R? hydr ogen, al kyl,
or acyl, n4 is 0-2, and hydr ogen, al kyl,

hal oal kyl , cycloalkyl R a‘kyhalkyl heterocyclyl,
het er ocycl yl al kyl f}K@ oaryl, or

het er oar al kyl ), mhere d a kyI e chainin R6 is
optionally substituted mnt ong tRY sR% hal o and the
aromatic or alicyclic rings in R6 are optionally
substituted by one, two, yree Re i ndependently

sel ect ed

from al kyl , halo hydroxy, hydr oxyal kyl ,

wirelhoxyal koxy, alkoxy, alkoxyalkyl alkoxyalkyloxy,

jhal oal ky

I, hal oal koxy, o0x ano, nitro, acyl, aryl,

R'4ip hydegeen, alkyl, drlpalky} of klyp)@s@%y ;aryl sul fonyl |
Rjﬁg%lg gény H%(yr' %Eiﬁ%. f%ng&ﬁ ‘ﬂ{o‘iﬁéi\lﬁ(ﬁﬁifalkﬂ cycloallTyl

het etyoloy

étero ry su et er ocycl

kkmankyl layyl aral}tgl he&iekwyl lrwamd)andkklyhabioyyqul

o BRI R oY HTeSAL (Bt Sty » CONR!-

allcggm

¢, INRECO), R®-I & -0R0jRNFhérd n$ b6l dndtREIR W RH, and R' are

one, two or three Rf i ndependent 'y sel ect ed from
al kyhdepand@nﬂy hyémgealaikyl, halealkyh Pkfé@(«a}kylh%)l@allf%kﬁxwh aralkyl,

car nit | RS 2 .
el QR A s Bpligy Bl S RRb ey b i i gprionally
subsiubétistited widhtdne &W@leythm’e Iﬁhﬂ@p@tﬁllektw wlgc,ted:i%om alkyl, haloalkyl,

hydr ogen,

RSt cevpiehydipth helnalkesy, bals, %?F‘?ﬂﬁyt

at t aehed

wher el n

alkyl al koxyal kyl or gk&gkg il o%nggénmwubNRMBd

d‘l Qﬁt‘ﬁ%ﬁ' ﬁﬁ’kd(?(‘en R og}my%yr ot kylsai8n 191, and

'sa cyc oa y Substitute

Wi t Hugher Wh:crém tire amhsuq ttrwdmycrhc irrug ép BA theaptilogaliyedubstitetdd with one or

from al k

ot OMB s e at Ry Stested Pt ARSR e ko

one &[oall&ﬂy%&#} Hlﬁﬁioshlﬁﬁﬁﬂ%dgﬁmyhnﬁﬁé eaitRelyf draRoxycarbonyl,

al kyl, h
aIkde,

al 0, "hal oal kyl , cycloafkyl hydroxy, or
R22 is hydrogen fl uoro, aIkyI hal oal kyl ,

L e

het gf)0 Cdé@lo)ﬁll@héf%'oph@ﬁh@l?@tﬂﬁbﬂtﬂ'ﬂﬁi with oRd anterbahdepﬁﬁ&ldndy selected

ring in R22 is optiona

|y substituted with on

or three fram alkyl, halo, alkylamino, dialkylamino, aryl, aralkyl cycloalkyl

cycloalkylalkyl, heteroaryl, heteroaralkyl, alkoxycarbonyl, or aryloxycarbonyl,

(ii) a four-atom heterocyclylalkylene ring; or

(iii) heterocyclylalkylene optionally substituted with one to four R° independently

selected from alkyl, haloalkyl, hydroxy, hydroxyalkyl, alkoxyalkyl,
alkoxyalkyloxyalkyl, aryloxyalkyl, heteroaryloxyalkyl, aminoalkyl, acyl, aryl,
aralkyl, heteroaryl, heteroaralkyl, heterocyclyl, heterocyclylalkyl, cycloalkyl,
cycloalkylalkyl, -S(0)R", -alkylene-S(O)na-R'%, -COOR'S,
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i ndependently sel ected from al kyl, hal oal kyl, al koxy,
hydr oxy, hal oal koxy, hal o, nitro, cyano, carboxy,

w@bdosmyxoes bonyl , aryl, heteroaryl, cycl oal kyl ,PCT/US2007/080320

cycl oal kyl al kyl, aral kyl, heteroaral kyl, am' no,
nonsubsti tuted am no di SUbgngt uted am no, oJ c(yl Y
is -al kylelkgleno-lCOQR LyHCENR wmeﬂcﬁieneﬂm aere n2 is 0-2

group is o pnad | pbst.i tu h,one t [ r

at ons; n‘ﬁ‘la%l § %ﬁ lfze@tel ‘ifﬁ &n@ Bydrggef& F@‘P{g h)éloaik% afl, aralkyl,
- O al kyI SeroE h@tbﬂ)aﬁa'ﬂ&l Kl)bhl‘kme cRASAIkARKYE or heterocyclyl and R
optional |y substituted one to six fluoro atons;

or, a phmddt:éalteun@pblyd&aﬁy:brﬁfagﬁn@rsl&m thereof. 2. A

g(r)]g‘p \% ?rgmgﬁqg?rlrog@{] d B‘bﬂ&’y‘él}c m‘g 1&% 8 gups at aclléef]d atp g&glllk}/lene or

Su bsﬁét&’d&}%@ylm(?l@n@ﬁ%ph@na‘f %uﬁdtlﬂﬁécpwﬁh @ﬂ@ thI orahree substituents
phar maceuti‘cal Iy accept ab e salt thereof

conpindegendediyrsglentgd tﬁ@n’(}lbylrﬂnaioaékyl,zyﬁh@}l@i ﬁyﬂyalgﬁlélkgh aralkyl,
oo iy e ek il cafhRTRRYTRarbonyl, amino,

5. AneREPOLHIEdaRERY, distBstit@edhraing) dr ayl; 2 wherein Rl and
R2 together with the carbon atomto which they are

Ratstla'dmnﬁbﬁlhyleycl oal kyl ene optionally substituted

t.h .one Rb i ndependently sel ected from al kyl,
Rhésll}}'droaﬁeﬁgf alr%}fr%o di al kyl am no, aryl, aralkyl,

Réyﬂlﬁaigleulalkﬂmlmmwyalokwx atyétaeallogly ydteroaryl, heteroaralkyl,

het er oar al kyI al k ycas bg axy

wher Betaropyfdyl a?‘bT?&lf 82{& %’b@lﬁg{z 1% .% ’ngthg?@‘/‘bu;%o' -COO-,
att acheg. LRR %ﬁuﬁﬁenmﬂ%@ptwmﬂ‘s y SEB&tOOUL-OETONR-,
wi th one, t ree sy stituen ependent |y

sel emﬁcmm%? -abthNR S$uNR kyhere {@XiyR qmﬁdﬂéwndently hydrogen,

rons asak P R o bR s S BE e A S EF E0ogtoty
A CO@%@M@ylﬁﬁﬂohé’tbﬂwy&ﬂ Ktabeyclylslkylath aratiyl, PEéleramgﬂ B2

together with the carbon atom to whi «Gh they

at t abﬁg@a{a&y}a néesiowtaly araghpge Rorgq (P;gwgpﬂx,su%stltuted with one to

bst.i t.u h
2gl : 81{;{ é‘l& 8\%% %}kgﬁgﬁc ﬁlga[lfcgm; rFFg\Q/ﬂA %r %1%/ gtlbﬁ‘ﬁ%ﬁﬁgﬁﬁw ¥y one, two,
al koyy aﬂréeyR°,mde}pemeat1y yéleotg(bfrm Ialkyh thglop hyhbk)j; Ihydroxyalkyl,

het er oar yl oxyal

het ehb@fﬂﬂ’a (e léﬁﬁ/%?@fs g{l?pg )ﬁ,@é%&%&% I}é dalkyl %all((}{a koxy, 0Xo0,

het |
' g ( gg%ﬂﬁ't]oaééw a 1?%%1'591%5181/&(3 &Mﬂ‘(kll‘éﬂ& W&l@dﬂkdﬂyl heteroaryl,

- al kylbtermrmlelei‘oqrylom\tﬁngkylo@y, hztgrquylgﬁ@n@p@erocyclyl
20R2 1
i ndeagﬁépgﬁﬁyglws&yglaglhzl gc@gﬁ%?’%gﬁbaa?&qﬁy%goﬁcgrbonyl alkylsulfonyl,

ar al lgyinosiéBA Qi faitlinoai6l, @he &Ir&iekwhereﬁh{a?iromlakg/ b, ahcychc ring in R® is
cycl oal kyl al Kyl, or heterocycl d R19 an
hyee drbien aliot
i ndepeh@k@ﬂv |S\}bm¢‘b§éh opg, tep Ry fhyee pfentle seperntrom atkyl,
or A% I itra, aryl or cycloalkyl;
het e/ % ’Ilv?aﬁi %@%ogll&){?ol% § gg&f)%tcsugﬁg ?ut Q"W " OF YeroaRYs
RIR€haloalkyl or haloalkoxy, either of which is optionally substituted with alkoxy or
alkoxyalkyloxy;
R? is hydrogen, alkyl, alkoxyalkyl or haloalkyl; or
R® and R® together with the carbon atom to which they are attached form cycloalkylene or
heterocyclylalkylene wherein said cycloalkylene is optionally substituted with one to
four substituents independently selected from alkyl, halo, haloalkyl, hydroxy, or

alkoxy and heterocyclylalkylene is optionally substituted with one or two substituents

46



10

15

20

25

30

two, or three substituents independently selected from
al kyl, hal oal kyl', al koxy, hydroxy, hal oal koxy, hal o,

W@ 200805968 al koxycar bonyl , am no, nonsubstit ut eRCHDE2907/080320

di substituted am no, or acyl. 7 . A conpound according

to any one of Clains 1-6 wherein R7 is
tri f indspendenthy $electgdiiem atkyl, ﬂlalgohaj@alhy;l] cystoalkyl, hydroxy, or alkoxy;

RO i@ oty el o IO RN REPP Rl o, arvt

i's flhta@ifyd, heﬁir&f!yl, hé’tébdarall@y'l fﬁel‘e}‘éoycB/Y @k ﬁ@t'ei@é&ml?lfalkyl wherem the
cycl oal kyI al kaqu IS -a Kyl ene-’; Is”a direct

bond arognatlA ot e mana@tﬁr ds mglqnellméosmunedsre\ﬂe@teedvd oothree R

gggefb‘} r\@'egtgl{ §e?¢{$§f€ a]kly @FI Og@(g{ﬁgﬁg% Bxyﬁfrioxy,y haloalkoxy, halo, nitro,

rror yyano%a(}b&dyf hiex 916@;391 }@(e@ariflze%k?aiﬁﬂ i yb1eQIkQtalklyl, aratkyl,
1S) §51 tama | uor opheny ) et hyl am no) pentami d
5

wiell cerispymynsabstiteed ammoodmumhmgd azm(la,) orfagyl2,

]\/ ?lkyleﬁ%-ngc%}%ﬁ%?egé V{’l’l)elflej)_ltl ecﬁ?l?})feiﬂget $ llﬁé@n{)tﬂ alﬂ %SUF ed with one
2, 2- tdmlﬂu@focmérﬁsiaﬁbi (4-
f1 uorophenyl ) et hyl am no) hept am

Z.ip p drgetrbond.cLoprbiylany- of -@- fdkﬂmﬁ@ wéw@nbtye rbplespyprippiy optionally
[2,2
fl qu%bS léirtﬁ ‘y&]t; gne% é\%axno Oﬁgrﬁozf\nrshl de; - (I
OF, mmamaoehmtly pyde)ata%ledsaﬂ itdrendr 0- 2(
S)-[2,2,2-trifluoro-1 (S)-(Afluorophenyl)
et hyl am no) hexam de; N-(|I
7-Cyang 5 A
%88 Dk( ng% g&hcéhaymglto%raiyﬁ gmumﬁ%)l@f{ s t[a%ggqy? “ahll 711k Y@ireet bond or
-dkylene ppnowiiyisobstioutyd yith ode thi €ix flooro-aRphsSpr § pha@cduticilly

uor o AfI uor ophenyl ) ethyl am no) oct am de;
a‘f’fiﬁpiaplecc‘%g 1 opropyl) -4, 4-difluoro-4-cyclo rropyl-2(
)-[2,2,2-tri uoro-1 (S)-(4-
fI uorophenqu)iet hyl am nol) but am de
3.1 - agsoEhyg fo-Glaim djof u\éxemchwl Rhiss jndepgrsipntly hydrogen

*2 g-trifluoro-1( 19)-(4-
?ugr ophenyl ) et hyl am no) but am de;
Lr- (I -cyanocycl opropyl)-5, 5- difluoro 2(5)-[2,2,2-trifl

4? 2;2_(15.0:@9%3' (o oégq_l 6{?{9%0 E)g&g&%%}h% em d) Ilg‘efre %}%rggen V-
uor o- 5- cycl opropyl -2(15)-[2, 2, 2-trifluoro-1( 1S)-(4-

fl uororhenyl)ethyl am no)rentam de; 1 )
5. A compound according to Claim 1 or 2 wherein R' and R together with the carbon

atom to which they are attached form cycloalkylene optionally substituted with one or two R®
independently selected from alkyl, halo, alkylamino, dialkylamino, aryl, aralkyl, cycloalkyl,
cycloalkylalkyl, heteroaryl, heteroaralkyl, alkoxycarbonyl, or aryloxycarbonyl; wherein the
aromatic or alicyclic ring in the groups attached to cyclylalkylene is optionally substituted
with one, two, or three substituents independently selected from alkyl, haloalkyl, alkoxy,
hydroxy, haloalkoxy, halo, carboxy, alkoxycarbonyl, amino, monsubstituted amino,

disubstituted amino, or acyl.

6. A compound according to Claim 1 or 2 wherein R' and R? together with the carbon

atom to which they are attached form heterocyclylalkylene optionally substituted with one to

four R°which are independently selected from alkyl, haloalkyl, hydroxyalkyl, alkoxyalkyl,
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- (Il -cyanocycl opropyl ) -5, 5-di fl uoro-5-phenyl -2(5)-[ 2, 2,
2-trifluoro-1( S)-(4-

wo pawsneotenyl ) et hyl am no) pent am de; or - PCT/US2007/080320
- (I -cyanocycl opro
ryl)-5,5-difluoro-6-phenyl-2(6)-[2,2,2-trifluoro-I|(5)-

alkédryaldylndaiahie aylo6lkyl, Astervajiexsalkyll emiddalkyA acyl, ary] aralkyl

har maceut i cal conposli tion conprising a CO oun
haigioh betstoaciikyl e oarclvh TSR LAkl DRIAIS P gikglalil,

tafal
SRl AISIGLRIGRRY, “aoRk “?‘%@9&‘??8%‘2?‘3‘& QR R o
-aﬂléﬂléiﬁCC(DNtRf?Riz %{@sﬂneﬁdlhm 18i0s3 atd B'G-R!bartd i’ ard indépeadently hydrogen,
armaceuti cal conposit
iy ik a1 BT LTI PRI L e SOl o
gt AR GnfP R BIAGEY S ideped MAUPEL AR Gerdlr ki Wibicin fhe aromatic or
alfgt ke 98¢ & therg@aphattichedodieiesocyply ik ydesieds opmmpﬂy gnhstlmted with one,

o GG b EAEenaaH IE A FAM kool o Bege pidroxy,
h%ﬁ%‘?‘)’;*agﬁ%ﬁ ()c‘ilrt%fxyt zﬂﬁ@@c%oﬁylpﬁﬂn@ NhotsNI&IERH B8R, disubstituted

_ er el e t'herapy causes an | nmune response
arhimof dreacpht i ent, whi ch net hod conpri ses adm ni stering

to the patient a conmpound of any one of Clains 1-9.

7. A compound according to any one of Claims 1-6 wherein R’ is trifluoromethy}, 2,2,2-

trifluoroethyl or pentafluoroethyl.

8. A compound according to any one of Claims 1-7 wherein R R® and R® are hydrogen;
R is fluoro, alkyl, aryl, aralkyl, cycloalkyl or cycloalkylatkyl; Y is —alkylene-; and Z is a
direct bond.

9. A compound according to Claim 1 selected from the following compounds, or a
pharmaceutically acceptable salt thereof:
N-(1-cyanocyclopropyl)-4,4-difluoro-5-phenyl-2(S)-[2,2,2-trifluoro-1(S)-(4-
fluorophenyl)ethylamino)pentamide;
N-(1-cyanocyclopropyl)-4,4-difluoro-4-phenyl-2(S)-[2,2,2-trifluoro-1(S)-(4-
fluorophenyl)ethylamino)butamide;
N-(1-cyanocyclopropyl)-4,4-difluoro-6-methyl-2(S)-[2,2,2-trifluoro-1(S)-(4-
fluorophenyl)ethylamino)heptamide;
N-(1-cyanocyclopropyl)-4,4-difluoro-5-cyclopropyl-2(S)-[2,2,2-trifluoro-1(S5)-(4-
fluorophenyl)ethylamino)pentamide;
N-(1-cyanocyclopropyl)-4,4-difluoro-2(S)-{2,2,2-trifluoro-1(S)-(4-
fluorophenyl)ethylamino)hexamide;
N-(1-cyanocyclopropyl)-4,4-difluoro-2(5)-[2,2,2-trifluoro-1(S)-(4-
fluorophenyl)ethylamino)heptamide;
N-(1-cyanocyclopropyl)-4,4-difluoro-2(S)-[2,2,2-trifluoro-1(S)-(4-
fluorophenyl)ethylamino)octamide;
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N-(1-cyanocyclopropyl)-4,4-difluoro-4-cyclopropyl-2(S)-{2,2,2-trifluoro-1(S)-(4-
fluorophenyl)ethylamino)butamide;

N-(1-cyanocyclopropyl)-4,4-difluoro-4-cyclohexyl-2(S)-[2,2,2-trifluoro-1(S)-(4-
fluorophenyl)ethylamino)butamide;

N-(1-cyanocyclopropyl)-5,5-difluoro-2(S$)-[2,2,2-trifluoro-1(S)-(4-
fluorophenyl)ethylamino)heptamide;

N-(1-cyanocyclopropyl)-5,5-difluoro-§-cyclopropyl-2(S)-[2,2,2-trifluoro-1(S)-(4-
fluorophenyl)ethylamino)pentamide;

N-(1-cyanocyclopropyl)-5,5-difluoro-5-phenyl-2(8)-[2,2,2-trifluoro-1(5)-(4-
fluorophenyl)ethylamino)pentamide; or

N-(1-cyanocyclopropyl)-5,5-difluoro-6-phenyl-2(S5)-{2,2,2-trifluoro- 1(5)-(4-
fluorophenyl)ethylamino)hexamide.

10. A pharmaceutical composition comprising a compound of any one of Claims 1-9 in

admixture with one or more suitable excipients.

11. A method for treating a disease in an animal mediated by Cathepsin S, which method
comprises administering to the animal a pharmaceutical composition comprising a compound

of any one of Claims 1-9 in admixture with one or more suitable excipients.

12. The method of Claim 11 wherein the disease is theumatoid arthritis, multiple sclerosis,
myasthenia gravis, psoriasis, pemphigus vulgaris, Graves' disease, myasthenia gravis,

systemic lupus erythemotasus, asthma, pain, or atherosclerosis.
13. A method of treating a patient undergoing a therapy wherein the therapy causes an

immune response in the patient, which method comprises administering to the patient a

compound of any one of Claims 1-9.
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