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WD 2006/ 102243 PCT/ US2006/ 010063 ALPHA KETOAM DE

COVPOUNDS AS CYSTEI NE PROTEASE | NHI Bl TORS
WOEROGIOREFERENCES TO RELATED APPLI CATI ONS [ 00RQT/US1906/010063

application clains the benefit of Provisional Patent

Application No. 5 60/663,970, filed March 21, 2005 and

Provi si onal Patent Application No. 60/684,623, filed

May 24, 2005, both of which are incorporated herein by

reference. STATEMENT AS TO RI GHTS TO | NVENTI ONS MADE
AUNPER KIFEORRAIDE CIPIRSIRNDS ESSEARGHEINE PRUAHIOMSENNHIBITORS

[ 0002] NOT APPLI CABLE 10 REFERENCE TO A " SEQUENCE

LI STING " A TABLE, OR A COWUTER PROGRAM LI STI NG

AppL| AR O-RETRN RS G R KB pesbalAnERs

[00qA1] esnnb a;b;f]iéﬁﬂéﬂ &Bmhsﬁthéi béRgit SﬂPﬂOQISMHDM&ﬁ%ﬁﬂMEHGHNO
i nhi bitors of proteases, in particul

60/a6d1 9 Bptiled dach o, 2_005 End Riayisionsh BataptcApmisriamNe. 614634623, filed
Ma}; Y bb@?tﬂoﬁgof YLk %?eelﬁccf{?(gﬂa%h%gr@ 1&}9 fla?&@ ! oteases. The

resent’ 1nventiron 1s Irec armaceut i cal

conp05|t|ons co n t hese conpounds and processes
for pYepREVHEN GHAPT @%WF@G UNDER

Cyst ei negpp mgﬁm SORHD ma@cﬁfonqmvﬂ;@, VENT

characterized by the pr esenceRE? cystei ne resi
[0002h tNOTRHMIICARIKite of the enzyne. Cysteine

prot eases are associated with the nornmal degradation

and processing of proteins. The aberrant activity of

cysteine proteases, e.g., as a result of increased

REFERENGE 30 ArREQEENAE LISTING," AdAREE, ORady COVEPUTER

oy RRONGIEARP, PG AASRES Somlit TP OS R A G plsic

[oogy]sqqggl@tmnmﬂmcl uding arthritis, nuscul ar
dystrophy, inflanmation, tunor invasion,

gl omer ul onephritis, nalaria, peri odont al di sease,

nmet achromati ¢ | eukodystrophy and others. For exanple,
i ncreased cat hepsi FIFLD ©FTHEINVENIION i buti on of the
enzyme are found in tunors; thus, suggesting a role

for the_en i.n tunor on and t asi
[0004D 5006/ PRSI IB Gb RY0E SO IR L er b o cysteine
protEREL) SR pAricHaR Chth¥pdits BX | eri hf@b afd b e SeRSe treating
states as rhéumatoid arthritis, osteoarthritis,

discpve mredippest bysthesarirnicagesadbe prepent dnrvsation slsoi ditectedrat or y

phar%llarceuﬁcaijcl;dc’rr?goséﬁions comprising these compounds and processes for preparing them.

STATE OF THE ART

[0005] Cysteine proteases represent a class of peptidases characterized by the presence of a
cysteine residue in the catalytic site of the enzyme. Cysteine proteases are associated with
the normal degradation and processing of proteins. The aberrant activity of cysteine
proteases, e.g., as a result of increased expression or enhanced activation, however, may have
pathological consequences. In this regard, certain cysteine proteases are associated with a
number of disease states, including arthritis, muscular dystrophy, inflammation, tumor
invasion, glomerulonephritis, malaria, periodontal disease, metachromatic leukodystrophy
and others. For example, increased cathepsin B levels and redistribution of the enzyme are

found in tumors; thus, suggesting a role for the enzyme in tumor invasion and metastasis. In
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and bone and joint disorders. [0006] The prom nent
expression of cathepsin K in osteoclasts and

w@sioenced2ast -rel ated 5 nul ti nucl eated cel | s andPCT/FSIv0gIN0063
col |l agenol ytic activity suggest that the enzyne is

e, S o Bt BAEHAR! fspliCh il 007 gsEp Sy 3 rilitatoia
arthr@t§s) Sﬁmlt@ prieBmaeightik ctinii, @aiitb pRedréntiis SNARBERIAD airfay disease

t he | ung d’lts el astinolytic activity suggest that
andbma@ﬁjcgm@dlmrdw a role in pul nonary di sorders as
well. [0007] Cathepsin L is inplicated in nornmal

[0006) s T%6 FRdmipERteXpleEsibs ofSatiepkin Kién dsledbiisiranll ostkBelast-related
di sease states, .includi ng, but not limted to,

multfpueleaied sPHS SX e eiheaHageTtiactiyity seggest thatfhy pagmeds involved
in os‘ﬁ!oq}@f dx?i@&lat% Poii& ?e§8rpf38 m‘[f(f é{eﬁéé“ 1rPt'>’&n%' hﬁ'e§ eSS Seeurs in

I'nc I ng, ut not 0 Juvenl e ons
ostecojioahm da additioh] qattepsialkeexqressionfin mfpsl’luggl andvitd gastmlyuc activity

ve di seas st heni a ystem c | upus
S“ggﬁtfﬂ?aﬁi‘%ﬁﬁn&m P?aryﬁé‘d IBPH]g&n@%f‘? 18T ersﬁ%ﬂ’reﬁpat hi ¢ pain,
and Hashinoto's thyroiditis. In addition, cathepsin S
[0007E ﬂaﬂiepm'aﬂeid implicaaebd ian@hnaldysxsome}mptem@sisms taeedli asgn several
. but, not t.h and al e| C i
diseaB S einoluting Ottt AU K stetctoein R Biprigriapo L SUEPER Sdp

implRagdhin hﬂﬂ{éﬁﬁé&%é’ea% arld RERIRA Afodnbfime ARSRREs, inthydi bqf not
t he nunber of diseases wherein it is recognlzed t

limitgehtq jurendlesmsetrdiabelest mulivlesclaress @emphigus vylgansn tGrawt discase,

ook 6B OS5 BRLRTR Rb9  hgEAS i,
Haslﬁﬂﬁémﬁyroid’itlsp al!‘ntaddiﬂioﬁf cdiidpsial Bsmphiéadd dOalldrbickidorders,
psi ns F, and/or S, will therefore he

1nclugg)§f ‘glpt neé llflﬁtg{i gp@,qj][amg, a@é@ﬂpgenelosm\re@nsqqﬂ@cludlng, but not
t
s MEAERRL AR LRoBOB BB g B2 L2

10008}, Ty EERAY m@iroz ity Phoim fypcomnises it apiiorgase in
cysteifd &B%eadclﬁ)éity eatenal Jcd/’che pathstobl Hh&6r Mﬂoﬁ%lc@y Jf\¥&% disease,

substitutents” i ndependently sel ected from al
molegulle@wjnchonhlhalﬂ@ actiRBy pgtltg/@lassg)é' BNz yahdsyin p;trtlcular molecules which

inhit o Bk, £ 2R S, SAlE BierefpiE e ReLey BEabais Aeres

whi ch they are attached form cycl oal kyI ene optionally

substituted with one to four fluoro
het er ocycl oal kySAMMARYAH THE INVENTION

[0009] In one aspect, this invention is directed to a compound of Formula (I):

where:
R' is hydrogen or alkyl;
R? is cycloalkyl, cycloalkylalkyl, aralkyl, heteroaryl, or heteroaralkyl optionally
substituted with one or two substitutents independently selected from alkyl, alkoxy, or halo;
R’ is hydrogen, alkyl or alkoxyalkyl;
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substituted wth al kyl, al koxyal kyl, hydroxyal kyl ,
acyl, cycloal kyl, cycl oal kyl al kyl, or 5 hal oal kyl; R5

wo g00al1éa2k3 hal oal kyl optionally substituted w PET/US2006/010063
cycl oal kyl, aryl, heteroaryl, or heterocycloal kyl,

cy L oal yIaIkyI aral kyl , heteroaral kyl, ‘
S(f'ﬂg B ol kyI al kyl, -(alkylene)- X-R9 (where Xis

RgR;gna kyl ggé}eﬁw @?ek cyc g%l‘x@m%cf:oa%ﬁgﬁ?ﬁnd

cyclqal}yybn@amiohgdly sdbemateda?vlyh ondTett‘elrcthIo&b &tyheterdycloalkylene optionally

oG ST e i, o

haloalfyl; -SO, -SQ2-, -CONH, - NHCO or NHSQ2- and R10 is
cycgoal kyI ary | het eroaryl or heterocycl oal kyl ),
WhBT i aﬂcstl,ri@kmﬂqd@ptmaélw substityted ithroyclgalicyil, RE/Lj }Eeteroaryl or

B s T L R ron-

X-R%(mfem,lslw ogl, kopy rswaneomﬁl NHCOLRRXNHSE,- and R’ is alkyl,
al koxycar bonyl ; or opt | onal substituted with 15 one
haloadkyl; Gislqabkylyfve Hw&hkylyarsle a@ﬁwédletewmlhmmmgmﬁkylm kyl ,

I TR T O

is ~Ohy-efi- pesm 46302- -@@Nmy@}t@d)w, oRYNHSE, Katld R@ﬁé’éyclloalkyl aryl,

hetf ﬁ a %kl% het er oar al kyl , cycl oal k
hetere'sl; RﬁﬁoﬁV galky h\@l@@@gé%qrgmaug,pr alicyclic ring in R’ is optionally

subst'ﬁﬁfeﬁ MARYSHORtK 36% AR 1&1@ ﬁ( Je?elc{‘&ﬁ from alkyl, haloalkyl, alkoxy,

aryl oxycarbony aral oxyca
hydrdxyt baloalkgtyy xyamay, hainyd:a,rbd)@t er ﬂm}@lckﬂobﬂyﬂy Gmlhﬁiﬁ}ﬂly sulfdtituted with

i T D T -,
haloafBx)ORAH) Wf’om IR &%QW and 8he R %@fr&%@ﬁﬁ)x&ﬂtyl

i's aikyl cyc etero

alkoxyalket eayraabiailiary)) hetarodryliareligh hotmasiliyl dyeloaboyhetytbatiylalkyl,

hoterGiyefifioh hels el AuSatie, 8 eRBal Y o EatTh ¢ o
aralkglokydarboalyk mbﬁebdafrgexj’oarm&p %Eﬂéi/daral@llﬁ%rboﬁ%ﬁr oxy,

hal oal koxy, or hal o; i s haloalk

heterggygloghiipxysarkgmyl. @fciq%y&amwbonﬂn@ryMy; lsetm@twbg@naralkyloxy,
v G o LU Mo DS, vt

aryl, ]nehlm’oanyhrmﬂletemmyc]ab]kyl)pdln&fuﬁhﬂgﬂhdﬂelﬁ&ld g&op@tic 6NAldy¥lic ring in R°
@tltu gﬁ one, or ;three Re independent In3(/
is optiobplly sty &P R hreR ' é%flepymdengm splgeted fzpm alkyl,
lkyl oxycar bonyl,
alky ﬁ'lf%ﬁ%])/halaﬂkﬂa lﬂf(@?ﬁ%’ ot sd%’f onyzfqg P{(@%

car, boxy, cyano, Sul f onyl ami no,
aR’iobalolylyl , or aminosul fonyl; or a pharmaceutically

| t f. 3. WO 2006/ 102243
_Pgllgé}fgeg?ngaﬁfdggr ﬂ%g‘% ada second aspect, thi s
| RPQEhydBgdns alky, BialoRtkyl, QyoRRFL, HRE SHle: A1, HABRRSELARN

attached via a carbon atom wherein the aromatic or alicyclic ring in R® is optionally

substituted with one, two, or three R® independently selected from alkyl, halo, haloalkyl,

hydroxy, alkoxy, haloalkoxy, alkylcarbonyl, alkoxycarbonyl, carboxy, cyano, alkylsulfonyl,
alkylsulfonylamino, aminocarbonyl, or aminosulfonyl; or

a pharmaceutically acceptable salts thereof,
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conprising a conmpound of Forrmula (I) or a

phar maceutically acceptable salt thereof in adm xture
wowdoh/1a22¢3 or nore suitabl e excipients. [0011] PCEUSIG6/010063

aspect, this invention is directed to a nethod for

eating a,di sease S ani di at ed by
“""@’; 1.5 Rebond gtnat BUs mvetinn i aagnaTe oaREBaTHicA! campesition
commﬂpﬂc&ﬁ]?mhﬁﬁﬁ ForA&A (1) 'o?h%h&xﬁgic&ﬂlctaﬁf a@c@bfiﬁie s@1t thereof in
pharmacedutical conposition conprising a
dmixhse withwne enioye suifableckripientsmount of a conpound of
Formula (1) or a pharnaceutically acceptable salt

[0011]heTepthird a3p @Sﬂ thistineRtivh IMUIRBRI Y6 a AR ISE ﬁ'@am a dlsease in an
exci pi ent s. 0012] In a fourth aspect, this 1 nvention

animplymegipted by gysteing prresses in pa:rhcqiaxecpdrepng Se winpehumetbod t@mprises

adm19fr§‘{/e§% F(‘Jojrﬁlaéﬂré é)%[gﬁlgictegp cal mﬂ%sata%f eﬁpégfqgnagthﬁrapeuucally
effectied areoint off adempoimitho FF driv@lABYor W ifatthabeliéallHREGMble salt thereof

causes an i mune response, preferably a déleterious
in admriiee alé%’&‘o‘i’?sréorelsﬁlt%h%%emlpﬁﬁt conpri si ng
adm nistering to the patient a conpound of Fornul a
[0013]1 ) Inox foarthlaspech dieis iriveatidryisalireetpd adprecessdst fot prp@®ia compounds
of Fo ne]gif)ably, the 15 i nmune response i s nedi ated by I\/H(?
oy mol ecul es. The conpound of this invention

can be adm ni stered prior to, sinultaneously, or after

[0013]h dntﬂ‘@ﬁlawecﬂm mlvattioyl is ﬂinentd:dﬁeraapgthod of/etatidg a patient
Preferably, the therapy,

undesb i TEGp kel e Syl o sespanse Bisfasbly a

deletdriont anmbhy resbise linThOBitieni &)nﬂ)rﬁhfgt RnfinisREAk 88 ﬁﬁg)\é tiéit a
antj body, nore preferably a '"20 nonocl onal "anti &

compgpRdoffamala (Ahena phan@aqsaubcaib’ a§c¢mauhemltctad@@f )Preferably, the
i Fact or
imm € ApbSHY meMR YA dogs TTREIRhe" Pt egisnBi of iy invention
can b@Badmin{stared pﬁaﬂlbamm‘ﬂiﬂéﬁe)ouslﬂ Gidfilef th)a,th&;@i}e ZB@R44bly, the therapy
lvl:ﬁ{lé bl oc%ﬁgy durazyne(r), Verluma(r), Interferon
invo 8@; HhahiplpgicaPasfeishlys he g inwpivps BeatokTBwith a small
moledu@)15] Preferably, the treatnment invol ves use of
heparin, |ow nolecular wei ght heparin,

rQg e ,ar hdrala ne. si xt h aspect
o0sf} FEERRE e B Ers{reéa%}aé%‘h%l@ﬂyaltfg@f&tnrﬁfgfablya
monotIGHAMRBLHESP MSL préf%nﬁﬁlyaﬂﬂb B0 %9 AR drficEROS RY aB%h Referon-A®,

adm nistration of a logic to the ani naf
Factoméﬂh&‘dtctoa: RYia) rBe$Eeseroa8J'E1m geh & rBrdgel® ontehRrarbei@BdsxMeed

sgich trgeat ment therapeutical ly effecti anount
Fabra@fm% ﬁ&re@VmngrWPQO pd?)A lduragym aMﬁa]@lm%é j Indérferon alpha,

Homi B R BB 6 78U 6617 1 na scventh aspect, this

i nyention is di rect ed to a nethod of conducting a
[00151: | Preterably, thejtegatment involves lusgypchepariprlpwimalecular weight heparin,

procalﬁglﬂldg'o§?1‘§§}a[h% 40 an i ndi vidual participating in the
clinica

[0016] In asixth aspect, this invention is directed to a method of treating immune response
in an animal that is caused by administration of a biologic to the animal which method
comprises administering to the animal in need of such treatment a therapeutically effective

amount of a compound of Formula (I) or a pharmaceutically acceptable salt thereof, |
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a conmpound of Forrmula (1) or a pharmaceutically
acceptable salt thereof with the biologic. [0018] In

wa@pooeilga23 aspect, this invention is directed tBCHUS2006/010063
nmet hod of prophylactically treating 5 a patient

10014 Bt eyl et ) inpintn B s F e f SRTRRHEA ctinican
trial ftﬂ%rtﬁ’élf) gic Qo Asihg biidiSefieto raﬂﬁﬁkﬁﬂﬁﬁal%ﬂggghtﬁfg ih e chmcal trial

biologic in the patient. In a ninth as
a comparmdiof Farmgla zﬂI) oz 8 pharmaseutiostly Bengpighlecie téhqwq{gwh%le biologic.
loss in the efficacy of a biologic in an ani mal due

[001 8]0 e ¢igthibRBedt,ABRAMGRLIOR isditbctdd té B endthod afprephylactically treating
nprising 10 administering the biologic to the

a patm mﬂergqxng eatimenisEi a biplegiawith gcemppuid elFqrama(lber a
pharfiSSHbRy dhbesiie s BETRE RE Bl bt BB d by the biologio

in theélpatiznt.ed to a method of inproving efficacy of a
bi ol ogic in an aninal conprising adninistering the

In a fth a‘gg%] o, thi3 ihrion sr@%ecf’&ltt@aﬁ‘b rrﬁﬁflg ?[dgy kP leXficacy
or a arnmaceut | ca acceptable salt t

of a Hio2ic]in lan animadidew tmﬂhh nasmac tespotise saused bytthelmologic comprising

direct t.0, t he e 0 nd of ., For nul or .a
admyler g e biPlosty o i ariine grthe Brgpebce Aed ABPRGestt 4 dobtoothd B
Fornd{} 8€4 phRmateudicBLARSMNEAE salt fieRbEr abl y, the

medi camant is for use in the treatment of a di sease

ro02f "o i Ehuf hergat, RGP v PrRinis it o' {huBmbi BE ko0 Eicacy ofa

bioldg@ ifldh Anirhal coMprising Aamifasertiid a8 biotode &t ahingal $dihia compound
thereof for the manufacture of a nedicament for 20

of Fozpwia (huer apharmecentically acrendaltle saldereot. wher ei n t he
conpound of this invention treats the inmmune response
[002t]ausesh dyventieaspect] thiy iaverioafiediadted, tott]meusemf]a@ump()m)d of Formula
the invent,i i S prior to the
D or gt HE DA EHE S @\F g foafh g antfacteof grgrfigament.
Prefdritfly, GREBRHR! %@ﬂt is ?Jr ds@ & the ‘ﬁ%ﬁﬁﬂeﬁﬂof asd@&% Hie%fa?erd%il Cathepsin S.

concomtant the bi ol ogical agent. Preferably,

(0023)'¢ C%ﬁ%ﬁﬁ”d S? U ivPBiona SipuelinRe SR GyEiind ofEormula
(Do %h@&u@@ﬂﬁ" dceéptabile 841t thBrof for &Y tiufaddgiel oFiatrh@fi€ament for
23] Unless otherwi se stated, the follow ng terns

comlug@wm therepye withadiiolpgias Whereiritie eompaund of éhis Hwentieireasy the

R R g R S A

admin{}¢52dd pnaﬁd tb Ghbﬁddrxﬁmsmf&hmloﬁig)/cab hgena CPtefdrilﬂsi thy compound(s)
arrangenent of the carbon atons in . clo

of the gyeavmiserEstapd soReRiiangy vethghe b’@}‘tﬂlﬁg Pgspt- Brederably, the
compthfsP6¥ bl G ei¥bn Is' A TnidRrdGiHeP £ adﬁﬁ'h%:ﬂron of the biological agent.

Detailed Description of the Invention

Definitions:
[0023] Unless otherwise stated, the following terms used in the specification and claims are

defined for the purposes of this Application and have the following meanings.
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[0025] "Alkyl"™ represented by itself means a strai ght

or branched, saturated aliphatic 5 radical containing
wor@otiae2¢3 ght carbon at ons, unl ess ot herw se i Pdi/U81006010063

e g , aIkyI includes nethyl, ethyl, propyl

100241 o AR RigTict Beste 3@%%%@2#‘? G0 M e bbon B0 i
close@nBR¥mic ﬁgtlfgaﬁﬁlcﬁlr&‘té & Qjmoaﬂ{yl Eﬁ@ﬂ&&@dycl@eﬂkylrrﬂigﬁ ds defined

al'i phatic, val ent radi cal having the number of one
hereiho si x carbon atons, e.g., nethylene (-CH2-),
et hyl ene (-CH2CH2-), trinmethyl ene (- CH2CH2CH2-),

0024)et "&lI@I“I} ¥hiesitell(itdeti2hdda Chidtcdiight)or branched, saturated aliphatic
I 2I IIramat hyyl(lene (- CH2CH( CH3) CH2CH2 d

radlelslmmng gheinesiglt cCaMRTARCH2 @hwhwlséﬁﬂdlﬁﬁéd pigk@lkyl includes

meth&IO ﬁéqu ggopa@‘l%cmggp}ﬁ,% eylhsecéml?yl 1§5@ﬁr{1 {Z F@Irt%lm@xsd fheMKkeS

eth Isulfonyl and, t he I|ke [ 0028]
[0026]A] K4ylkylone's pplessing wate#@mwmm adireight opfupnrhed; saturated

ahthtIiuﬁﬁlI gagig agﬁngﬁ , {hg'rxll to sxﬁgcégﬁg}l%%fli Ry, AftAfiene

(CHQ-&,fa]nysleﬂsJ( @HCHRy- p,admﬂiylmm @Cﬁ{zEHzﬁlHaﬂ Etrklyllethglemp as

oSBT RS Sifran R e AR St

(CHE@};%G%@JJP@HZEPQM:&%I&E one to six carbon atons or a

morigval ent hydr ocar bon rad| cal of three to

i i R e S E

methgi@@nf&m %t@ylsul%n??%ﬁ@lh\é wehyl , 1-, 2-,
met hoxypr opyl ; "2- ethoxyethyl and the like. [0031]

[0028]AI I‘&ﬂ({ fsﬁff? XtInnoI' ﬁIe s 2R a%hél%qi féaaI].k)yIIés Q€A herein
I's an group as define ove e.g.,

e.g. mettiymaubﬂylmm eth?lshmm/}daﬁinomdd thatike.t he |ike. [0032]
" Am noal kyl " neans a |inear nonoval ent hydrocarbon

[0029 ad".&&}) egI reﬁé??totap @%’i’acﬁ@fﬂ I@@I&re R & AR Roupfadictnedgbbve e.g.,

nova drocarbon radical of three to six carbons
methexmszthobcyiamﬂthzhhe at | east one, preferably one or two,
-NRR where R is hydrogen, alkyl, acyl, hydroxyal kyl,

[003@ koxixakialkyl" fleihs a Bhdak IﬁéInosz]&It ‘h&@@bé‘ﬂbon it 086 ey carbon
or heteroqd)y}gl oal kyl al kyl and I's hydrogen, alKkyl,

atomp gria bsepel oncaz]a]@@k]mjrmbongpﬂcal oftharef {4 six Ganbens) 'q1t,uted with

I k I I
LT Bt ASCBEA  Ban SSH s o.>
meth¥¥5-2095 /11,02 263 -hethomRopdl D0k Bcthdchidibdlikerei n e. g.

am nonet hyl , met hyl am noet hyl, di net hyl am noet hyl ,

et
003 SRR P GEELCUARIAE SRre B8 Bl o deied
abovby g, aythoxyehibyphyl, sthbxghatphyl, aytthedikkyl , aryl,
aral kyl, heteroaryl, heteroaral kyl, or

[0032€t eAREAERNSAR! H¥hnsBSlifef IBREYNRE Bl dtocdtbéh radical &¥dne to six carbon

atoms or a branched monovalent hydrocarbon radical of three to six carbons substituted with

at least one, preferably one or two, -NRR’ where R is hydrogen, alkyl, acyl, hydroxyalkyl,
alkoxyalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl or heterocycloalkylalkyl and R is
hydrogen, alkyl, hydroxyalkyl, alkoxyalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl,
heterocycloalkylalkyl, cycloalkyl, cycloalkylalkyl, aminocarbonyl, or aminosulfonyl as
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5 acetyl, trifluoroacetyl, benzoyl,
pi perazin-1 -yl carbonyl, and the like. Wien R is alkyl

w0 rooba022neferred to in thi s application as PCT/US2006/010063
al kyl car bonyl . [0034] "Acyl al kyl " means a | i near

aefiffJREST B 2 SN SHRIRY: ROHS Ol BoR, AIRB O BBROR GG dar o
d1ani1ﬁ1c¥1ﬁ€p}t10ac%iy¥an91ﬁ6ﬂ@?§l, gubdtijketed with at |east one,

pr ef erab |y "one or , acyl group(s) as defined her ei n

[003%} g"ﬁcéﬁqﬁ%rsg%( %ﬁf%ﬁf@? Wg%fre& 1s&yﬁm&l gt l,tlwéoaflllqg cycloalkyl,

aryl, [a@eﬂﬁﬁ] hétéahiy0 rtdasukyl, bERASocFIARE)1 ak aelied heydif! g. Rormyl,
and are | ndependentf sel ected from hydroge
acety muorowyl baw@wk wperam- ttrarbonyl, gad thedikeal W&len Rois alkyl it is

referf tgrlgﬁ}{gg gti(gﬂsl%yﬁaﬁga{%&ﬁnd R together with the

rogen are attached form
het rocyﬁ(yoam no as defined herejn. 15

[0034} " Agylaliybripeans ﬁé@ﬁ%f meggyAjRR hydseragkgn rma@fmnaﬁdswcarbon
atorRof Ib%l%ﬁﬁ:ﬁ?%‘h ent Eefrﬁ&h e?%rgioé\]%/ g{eg Qﬁ? Bix cﬁl‘ﬂ%g substituted with

ar y ara et er ary
at ledsbbny, Dt;fcﬂab]zyl dﬂjaloahk(y,lacp]rgr&qﬁm)daslﬁeﬁhﬁgba‘xbmre gxq th the

e A o S Sy Ehe (AR e e

i ncl udes humans, non-human manmals (e.g., dogs, cats,
[0035h b BAmEnocediony ¥ meapo -GONRRY radibaoyhergRand R’ swi indgpendently

s b by o AT ERER fefafpepolcry

heterobil&dlKy1hIRG! G0 ahd RURBEthaE WIE tHBKRosHR AAdin W@ﬁvﬁdﬁftﬁéfﬂe attached
ring system all atons in the ring systemare sp

fomHVWQWle%@FQQﬁ@eqlb@ram number of pi electrons is
equal to 4n+2. [0039] "Aryl" refers to a nonocyclic or
[0036)us Aminasyifbiyd" miemgs -SCHBIRKYadic] twdiers R@nd R arelidepbadently

rin on at wherejn each ring is aromatic e.g.,
Sele%?ﬁ‘efgw%a&%% aryls aelkols iewr%rﬂxge tefogralkd, Ao a - O R

hetez%%g:‘rll&o‘ﬁl% }Xﬁ& ;(gtlfem?cgl)%s{o)égtgglsvtvﬁﬁé ﬁ‘ieirlﬁ’g. Qf{ﬂé‘%ﬁg To @hich they are attached

form'hateydaycloenmimmoasdefinedheres. t 0 a - C(O) OR radi cal where R
is aryl as defined above e.g., phenyl oxycarbonyl,

[003 phAﬂﬁﬁdel‘x‘l@&H@@lﬁ\Mhansaﬁlﬂl-ﬁlﬁﬁaﬂ I'nlél%maf's (\4\? , 41886/ c&%z?aﬁglts, cattle,
CT/ US2006/ 010063 [ 0042] "Aral kyl " ers to a

horses( ghiery,| goats) sVAneAltes ahd Wedike) Md sorampmmeds ($ef..i iy, ardabe like).
e.g., benzyl, phenethyl, and the |ike. [0043]

[0038]Ar ahdorhicy reféﬁsft@ﬁmdiély ek beaghaBhentRRES ralteSup an unsaturated
ar al ky I as defjned above e. g benzyl oxI)l/
ring ﬁﬁ@ﬁbta \amsin theHng ystem pis. sp5 taplazpd and the total number of pi

tﬁﬁg ygabbonyl referstoa -C(O OR radi cal where
clec 'S ?rﬁg%y@ Z

as defined
[0039] "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 or naphthyl.

[0040] "Aryloxy" refers to a —O-R radical where R is aryl as defined above e.g., phenoxy,
napthyloxy, and the like.

[0041] "Aryloxycarbonyl" refers to a —C(O)OR radical where R is aryl as defined above
e.g., phenyloxycarbonyl, naphthyloxycarbonyl, and the like.
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above e.g., benzyl oxycarbonyl, phenethyl oxycarbonyl,

and the like. [0045] "Biologic" neans a therapeutic
w@g@ationnd gi nal Iy derived fromliving organi snBCT/082006/010063

the treatment or managenent of a di sease. Exanpl es

[0042); AR ARETTinG. DIl MBS Rt Fhat defined above g,
benz)ﬁgéﬁéﬁgtﬁgla {glg ized or nurine 10 antibodies, toxins,
t .

e l'ike. Biologics are currently

rooad el @éfﬁ Eaterd o ROP el T Ry iyl of doflish PP e 0.
benzﬁ@ﬂff?hene@ﬂﬂ&@x)ind tefiges to -C(OQ OH radical . [0047]

oal kyl refers to a nonoval ent saturated

[0044§D npr&rX]g( %ycr:ag y E)'an gg&(ﬁg(glgtr%;ﬁcal g‘});lg :3% één%}gﬁk?/f‘{lsb@e@ined
abové:e/ | a Wxycabshyll hmehéthﬂoxycwoo&@%ﬁathe%l oal kyl al kyl "

rs to a -( alky ene)-R radical where Ris

00 AT BT B LSRR I s o

the tréa@%_éﬁt] olr n\%ﬁﬂhﬁﬁ%ﬁ y>|fe>d;sea4|eb @lit}nlnples ﬁfoﬂﬂc&f but aaae H%T(liﬁ)lm to, proteins
radi ca ere Rjs_ cyccloa ned ,above e

(recombmagiAng ¢ Ws%%m@ eb Eﬁaawpeaeéyfa HuesA or g

antibdd1€s, tdxf, hoRtbnds &’Ylfe' 1Al lBﬂ)l%?t%s afeec,fuﬁreﬁtﬂf Qva"i‘lagle\f@f ﬁl@ttreatment

sat urated rmnoc;i Ic ring contalning three
of a varigtytof msngses sudhcus camcrmsrhelﬁmrtoﬁmﬁmhe antl ﬂnemlophtﬂlan ce
wherein "R3 and R4 together with the carbon atomto

[0o4¢phi %Myhrﬁérs%%(@oﬁﬂdﬁhi ached form cycl oal kyl ene"

I'ncl udes, but is not limted to, thefollovvlng and

o0 Sy SR b B RS: d Qe e o

eight ﬁlﬂg chi®oh ldﬂﬁ!i‘is ag, W&T@%ﬁaﬂ)@yﬁbﬁdﬂyl Jicgelopérayl, spslohekyL; and e like.
ica

by, or incident to veterinary therapy

004 i ERal T, s T o gl B R TSR o detined

abovg €95 2ycloprepyhretiyl,royelobutylethyl] dyanbagrknethy]a andhetlikac ed
to. [0053] "Deleterious i mune response” neans an

[00452l MR ASRATESbbAAT réi’ér‘é‘ YEA T (O)ORGAAIVA wﬁeﬁﬁﬁé‘@fﬂcld&ikyl as

at’i ent "or “causes di sease in a patient
deﬁnmahqvb e,g.dysloprppalopstdreontyl,wiytiopentylonydaneonyhtand dlag/like.
either as a therapy or a diagnostic agent causes the

[0050)T OEieidalidyidnk" Fafem@ o B dBalenfEingeted lﬂidrb@ﬁhlﬁihﬂg"@htalmng three to
prevent or interfere with subsequent treatng

eight ringicades etopts. Eonexaarly, the ingtnreoWhersms RS aeénl?e t%ﬁrﬂilqlié?"lth the

5] t
bl MRS PO B A Pl ol UBRAR mcbincacin o o
limited to, thafslowiipt her . 1994, 9, pp 17- 28; and Rei nsberg,
J. Hybridoma. 1995, 14, pp 205-208). Additional
exanpl es of known

J\r\>"‘ ’ JJJJ’ .
e o, <
K , _ and the like.

[0051] "Disease" specifically includes any unhealthy condition of an animal or part thereof

and includes an unhealthy condition that may be caused by, or incident to, medical or

veterinary therapy applied to that animal, i.e., the "side effects" of such therapy.



10

15

20

25

30

agents that suffer from del eterious i mune responses
are blood-clotting factors such as factor 10 VII1I.
wO\b@a/1ea2a3 ni stered to henophilia A patients, fBCT/082006/010063
VIIl restores the ability of the blood to clot.
t h factor VII| is a human protein, it still
[0052‘ i Eﬁ?’g"% m‘??ﬁﬁﬁélmlgﬁﬁ‘ﬂgéaﬁ trpceddovhi | i acs as
endogenous factor VIII is not present in their blood

[0053)hd “Dhigterious typese wsesise’ meéasengmamt rggponsechatipeevents effective

i_nmu SV. Loxi mately, 2 3% of ne at ents
treatigT O BT caEy SRR § RAicnh; 18 ARiriaRBlh: Pajifs PRt with a

murih@ Sﬂtﬁﬁ%‘feﬁﬁé}' as¥ tﬁéﬁpﬂxsat cﬁagfd;sﬁ@%eﬁ{ ceMkéé th)é PRSIbHGEF human

Sem n Throrb Hei nost
antlnpcplsg R@Jll@'d&)s thar ipwenimrunﬁﬁdbnez\vlﬂgswvqubnﬂr@smenm} uThemc:ldence of

.nistration of. | arger, anopunts of
antitgd§ B0 TP RE niina PP aRilE pot eroft B Grrkbareeti M. B. e
al. Jamzn@mpﬂz@snmijg ppap-s5of Dilleat REO! etial @Hn@@ﬂmfoﬂ;ey @9@69 pp 17-
mune tol erance (see Briet E et al. Adv

28; aBii eisbag, J. £59rideysa k996754, ppROEREB).i n%ddi@@@h plcalm)demﬁ lmown
agenfssthaﬁgﬁ%&gfé‘&fl% leiéﬁ?ﬂ;? rxﬁm],u% n#eg}g\é{séﬁagrrte P f”ygf}g gaa oggglbcll? as factor

VIILi Wlieh aﬂmiﬂiﬁelaﬂmd) henadpiola AfpaﬁeﬁtELQ‘ﬁcﬁ&eVH[ festOrédtfie ability of the
bloo(generat es an i mune_response capabl e of bl ocking any

t?d§%tq JeHough freipsY HA#S adpmean nraeins drpéilllicss an inamung repense in
hem A 2%%%@g¥@ﬂg tiborAV I is #;R%@%seg {11%893 ooﬁ%%é ’thu@%% appRars as a

. : I'S ensures rOV|ra
foreignugttigee tdtheduhmuma sydtem r@mommateéy( P9-83% Gﬂ”nerwf padients will produce

Lprotein .or, the direct i co o of  vi uence
antlbgﬁli]lp &@El%md ﬁg@ {lelti‘@ﬁ.iaﬁé‘l g{stqqec{ﬁgtor VIII (see Lusher J.

M. SeR@nThioh@OHEM s}, 'Zﬁhﬁ 2@(3)6‘#) Q‘?’?:LQV@)' ' Th&g n@ﬁ?ﬂr&l%?gsanubodles require

recogni zed 25 by host anti bodi es (see
the a@h@\‘iﬂ;ﬂn% gﬁladg@ tamghmts df fa@torWIiHah @g@er 1(9%1nt§iﬁ noppal blood clotting

Sugl oSt | dification
paracfdB, 60 pe T4 R Mmoo e BahAcs iR Bpp Btance ree
Bnetlmbteﬂltﬁw | Meg1R4B) 2002, 239D B S9- memameaﬁmﬁdﬂg@mcre%mple is
therapy will have utili t for repeated application.

adengyiral Neftorsx Repural thesppy rﬁmam gapsramenalpnd dhef linitedutilgy. One
reasofalqg{h{ ?@ Za{aﬁlﬂ:aag{) b?:? ﬂ'le )e(z{llt?]c \FIJ]H;& ngla elslséﬂgl)ﬁﬂrjqu?xg 2%15%’?38 capable of

locldlﬁ@ax@(bubmqmemttaﬂhnmetrﬂfon@f tlsd daind dmirbﬂdrlﬂmuﬁ e YABing Yang ef al.
it is Lﬁ?ed for nuscle disorders

[ {
J.of wae?Eil‘égéf o dant OBreb i Ahisengeras thabretroyirelyberapicg must be based
on th& Bﬁhéi&ﬁtek ssié ﬁgiec{ Z}})lro?eﬁ?ﬁt tﬁg dglécg%r tgc?h: %ii\{ﬂa? sequence into the

gener at e eutr ng anti
host gamemiet Pitactededisarct ha§ fdentifisd hubiple Bial hkwiralizing epiitopés recognized

by hog{ il (see e, G Srde 43h oS Berrias 088 e 2388-2397)

suggdyaHE &ﬁhyﬁél%odlﬁ%ns 4P A6 e subiticdit 4 ovécore il @53&%"% This

i mine response” al so enconpasses di seases cause
inventine ma} enatile a prasasssyhesehypracidenoviest drepdpy wifll Halve stility fohzepeated

apphca‘rfmﬁh ?\&Bg}s EF o 1t (éfjr} e pﬁ%ﬁgﬁﬁg@ﬁﬁﬁ”ﬁ%ﬁéﬁ%@g zmg antibodies is

the W‘éﬂll@iubvﬁfcﬁsméthﬁa@ﬁ%tbx OBoRMlint&€in pedttin, APritiesd Heherheed
bl ood cell counts in patients who have under gone 5

fermepwition ol &legsjdiom lmtzdwtm As agthemapéuticagenteit isuped 66r muscle disorders
such Qsaéér‘%%lsdy%ﬁeal QRa&Rbh oogds%%tlg %pp":hcatlon dAﬁer repeated exposure

patients generate neutralizing antibodies to the toxin that results in reduced efﬁcacy (see
Birklein F. et al. Ann Neurol. 2002, 52, pp 68-73 and Rolnik, J. D. et al. Neurol. Clin.
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subsequently are unresponsive to both therapeutically

adm ni stered EPO and their own endogenous EPO (see
w@amadenat |, N et al., NEJM 2002, 346, pp 46BCHUS006/010063

They contract a disorder, pure red cell aplasia, in

Neur, gg%szolgz(?(gb gﬁ@)c ﬁll) e‘ﬁ %a‘ucf I o ?@g‘gl}ég E‘%‘R%ns%lp glsgleggo%jpasses
disedse84aub&BOy therpeti s] Qodrebiftic ¥kample IS %t}ﬁe Hrﬁm]a'r}?1 response to

lethal if untreate Anot her specitic exa els
therafpmwlﬂbregcpmbm@@mmmmekman (EPQ).t Fxythropei¥timis used to stimulate

dy, di ds.CD- 3
J t : VAg?)Z%d.l&@é ﬂ?&) re\éiioﬁé rreg%ﬁqﬂ% cgﬁm}rqltg F%pazft;n%dynﬁcbgave undergone
chennﬁher@p}t & dslyini Atsﬁfaﬁci)eﬁéﬁﬁg@ b%ﬁﬁtsﬁi&bbl@ﬁ ‘Qhﬁb%d‘fc%rtﬁ PO and

the therapy. These antibodies, besides neutralizing
subseqyently, ate Aggespensivs te bph therapentically adminksbered ERGLamd their own

R L N L —

disordex, pmrededasellaalﬂasisa) eicivhichatd Yobe sl pﬁ»ﬁﬁ@héﬂl@ BeveRdly ngﬁﬁbﬁed (see
G ﬁ gl‘gsee C&h?od one packa g | abel ). A final exarrp

ershon Mpdig f‘fﬁslpaé &411é86)H ig equaplicatiomof EPO therapy is
leth | ARSY a sed

° a?g%?ﬁgﬁwr heufrlr% ﬁc TR t [ s pa rents SJ%éﬁkfai@H(

Orthegdlenes a mob@etontl qnabodarﬂlsectbd\tei»vamls B rdahiasi @J@ctlvated T-cells. In
per cent age .o

i AL i s L o e
Thest biitibodRE heies AsHEtiLinE ehe@ B§/ ag%bstt Jatk $ sﬁ‘Gn%Hﬁ I%gmune

medi at ed I mmune response i nd e ther

reactigge dhe em@@nmaptmm Ipaelcagendugh ¢hay patlefrmé)@ﬁh highaitesrof human anti-
i s_a, host

mous@é%@%c%ens e spSe r | Ofx% r%“ra‘f%éﬁ; E)f: rug(sge, Qithoslgne package
label). TR $igalsdtainpRas 'a'huirﬂaﬁ aAtiBodyRéra }%&%ﬁﬂ: ArfimGie é:ﬁb?oclonal antibody

structures will conjugaté wt ost proteins

directgd pgaing TN andis aseddo djltgai lﬂlﬁumatpmm p@ticres. When 24ke1 alone

~12‘VQg’P' ﬂaﬁ@ﬁti S%Ttﬂﬁ%@%rgﬁ 182 Flatlhgg{eﬁo Ihg g%hg«gp? agsgj@gegn%%r@gle pf patients

givenshibéituglsoabnaut bispderdic i heRatoshEBkS LRI that i Gh 1eG-
jated. Specific "deleterious inmune responses
medlﬂtt?fgltfma\l@ Tesrenseiaged byi the theerpeuticageny (see Hansrai prekage label).

St even- Johnson syndrone and drug i nduced Lupus.
[0054] 0 Osiijther }dahmpleroéf‘éﬁlsteﬁmsf ihihQure, re@i@h@d’ s a Ab&FBachibn k@ ERall

I k def d ab
I R N O,
conjuffte WithMHoSSotefs @ Stiailade ljl‘glg.iﬂqug) g?lﬁloie(ﬁeeerb'u Ch?} 2;&00&hCurrent

atons, as such terns are I's Appli
Dmglltléﬁtczfmhkiw pp 36 1-d&8 ambKirhiadr dadrley. 2002 Tdicddgsy Pathology 30, pp 54-

58.) Iérél}lp %g%al k%ﬁ?ﬁ@%%@é‘%ﬁ tl?‘i}’%@u%r%@évg) 2‘€9n%/ }:%’Igérzgg “deleterious
immuslé fééb@fs@ﬁﬁhﬂ)&re I ﬁﬂeﬂi‘ﬁfe‘&qﬁélﬂdé 'hextnf)i 1|c UREAIE S@(/Lm-J ohnson

2,2,2-trifluoroethyl, perfluoroet
Syndr@ngmzddmgﬂmmﬁunpm di chl or oet hyl and the Iike.
[ 0057] "Hal oal kyl ene" neans alkylene radi cal as

[0055Hef"Halkd refos\e fobgY; Ehlbro) BRonidof iBds.. Preferably one or
two hydrogen atons in the al kyl ene chai n has(have)

[0056P € eRalogity RGERrIY alkyl as defined above substituted by one or more, for example

from one to thirteen, preferably from one to seven, "halo" atoms, as such terms are defined in

this Application. Haloalky! includes monohaloalkyl, dihaloalkyl, trihaloalkyl, perhaloalkyl

10
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5 fluorine atom(s). [0058] "Hal oal koxy" refers to a

-OR radi cal where R is hal oal kyl group as defi ned
wW@bweao22¢3 g., trifluoromethoxy, 2,2,2-trifl uorPel/82006/010063

di fl uoronet hoxy, and the |ike. [0059] "Heteroaryl" as

; t ti .
and SR 0e REIRFhenP1, R BBl Syrostelisy B ormethgis
2,2, 2 rifkidr6 Sth PN SerAlordRhg, 200, BheMRe A, 1088hlotdMhyl Undidhé fife.

of 10 the ring aton(s) is(are) selected from

i T ol .
foogY); AT Spfie” BkaR aMhen fagichl s PR Hhove vyl s T,
prefbtablyasne o @vo hidfo&@tatb@s iPihe aMy¥dne chaihday axlfé) ble&M¥placed by

oxazol yl, isoxazolyl, thiazolyl, imdazolyl,
fluoing gtoBI($} , tetrazolyl, pyridinyl, pyrindinyl,
pyrazi nyl, pyridazinyl, indolyl, benzofuranyl,

[0038¢n Z6latuatipirghydfers ben zORi déicall where R4S halBhlklgroup as defined above
i.sQQqui nol.i nyl ui.nazol i nyl, qui noxal i nyl, pyrazolyl,

o &, AR HupRECIoRY, 239 Tiflbeopthors iftsapmedesy, andtia ke o 4
-ORradical where Ris heteroaryl as defined above

[0058] g."Hetenoaayh) lap s groupyaripdit oy b gronp denckes yh avoynatia mbriobgclic or

o B o L RS, b, o s
the rBpOMEME) i’s(areﬁéélléct?@drfydlll‘x” Wﬁ@éelﬁo&l@%e{l or sulF.gO%lS ]remaining ring atoms

. pyrim di nyl oxycar bonyl, and _f he
being crben. d¥apa¢skytative dterparyl tings in¢latl putare noRlimadd & lpyrrolyl,

i er oar v def.i ne above. e.g., .
fm’%’f‘ﬁ%@y Pﬁ%@ﬁ% 1508y, Wagqyl, a%%‘ﬁ’ar {riazolyl, fetthizotyl, pyridiny,
pyritnidid Zol-yding] fyHdaziapy iddosyl) Béﬁ@ofuf&gﬁ $bnzothiophenyl, benzimidazolyl,

. "Heteroaral kyl oxy" refers to a -O R radical whére Ris

quinglinyl, isoquinqlipiyl, geingaglinyd quingielinyl.epygazolyl, and the like.

pyri di nyl met hyl oxy, furanyl ethyloxy, and the |ike.
[0060D 0 8Hptet ddeylexyarfeldiplaox@cRrddivay Whered By ltdroargl asAeBhd Bhove

r.adi <ial wher e i s, heteroaral kyl. as defined above
°-&- JTgnylony; pyrdinylonss ngelyloyAnd b like.

;J]'y_éi m di nyl nmet hyl oxycarbonyl, and the 25 like. [0065]
[0061 He  Heteropryloaicksponyll' eéfersso b o-G(OYAt R ratied whierqdR 14 habroyryl as

rated, . o or bicyclic.,radical of 4, Qr 6
deﬁng g?@%\}rj? G ’h%y%({{olgﬂ%xwpg}'% pmldél?ﬁ?l’@f"ér,boﬁ}’]eﬁ%dr 'g’ﬁlh;keo ne,
or three of the rir;g carbon atons are repl aced

{wo
[0063), "Heteroaralia brefere faod @ik gnghR-rpgtical-where R(s hete®aryl as defined
bova ! : 27_ andef noawherein ope.or two.ring
sbove 8 Al 1 e g g i

)..grou he heterocycl oal kyl ring is optionally
[OOGﬁE}S éﬂgﬁrga%ym]—@g[ oters ta ay O rafisebwhere\R is h@Earom;alkyl as defined
bove 085hIAdia 2008 inguas defined herein.
: OVRe%r gignt g]t%iw\?gé}ggnpl eglgtljr%%?g’d%{d tggp %r e not limted
0, vyl dazol i di nyl, porpholinyl.  thionmprpholinyl,

[006410; ISR SgSeitboiy! BREETS {0 s PHRR Faecal Wheredt isdhesoaralyl
as defifiéd #oye eQf, PyAdilylmRITbRAEY idi
. tetrahydr (;%I ngy}ryanyl & 1- oxc??i@%‘i’?ﬁéﬁ‘%’(h&% ﬂllyé%)%cgrrl?)%l?’l’ and the
like. 1, 1- di oxot et r at hi o- pyranyl, indolinyl, piperazinyl,

pi peri dyl, ‘
[0065] '"Heterocycloalkyl" refers to a saturated or partially unsaturated, mono or bicyclic

radical of 4, 5 or 6 carbon ring atoms wherein one or more, preferably one, two, or three of
the ring carbon atoms are replaced by a heteroatom selected from -N=, -N-, -O-, -S-, -SO-, or
-S(O),- and further wherein one or two ring carbon atoms are optionally replaced by a keto (-

CO-) group. The heterocycloalkyl ring is optionally fused to cycloalkyl, aryl or heteroaryl

11
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5 pyrrolidinyl, pyrrolinyl,
qgui nucl i di nyl, 3, 4-di hydr oi soqui nol i nyl

waledvwgdonindol yl, and the |like. [0066] When t hBCT/US2006/010063
het er ocycl oal kyl group contains at | east one nitrogen

o S0 Y kR gt e o
) . dml. &f 1 & . _ _
dbelaLgn gl HOMLDISED S48 8985t

dioxige.teiralydiafyianys tsirphydsepyaamilietaliydrathiopyrangipll ioxet i on,

. ngt ein R3.and R4 together with the
tetratydFuioblnlin S fousthiBie et Jp1e, BB Aty
pyrroliéingt, pgyroliyladkinheidenyl, B Acdibpdsisofutholityl BhydrbMdbRY aha the like.

the followng: 15 OyR eSAOﬁﬁlién g'huihch@R [ sya E’ﬂ o ke
substituent defined in the Sunmary of the Invention
[ 0068] "Heterocycl oal kylal kyl" refers to a
[0066]( aWh dredjetdRocyatbatigl gituprcentainsit 1dastide atysded dnlg)atora & is
defiped. abgve e.qg., p_rgol'dinylneth¥l,
referrleggq g‘ﬁﬁ’&raéf E;tm%gt)m%,o g}gi 18 a subset of the heterocycloalkyl group as
defin®Yibgdeny! met hyl pi peri di nyl methyl, and the like. [0069]
"Het erocycl oal kyl oxycarbonyl"” refers to a -C(O OR

oSl SR LS dele St ca bl o del et shore
Applizition, tlg thd #Stand DR Ein R R0 g iR With thElc4Beh ﬁg)lm %)Swhich both

5 Unl,ess indicated otherw se, the conmpounds of th

R” and R arq attashedbformibeteneryalytalplone’dnéluddss butris hotdimited to, the

:muo&%ltected derivatives thereof. Suitable protecting
grdups for hydroxy noieties include benzyl and the
i ke. [0071] "Hydroxyal kyl" neans a |inear nonoval ent
hydr ocar bon radi cal of one to six carbon atonms or a
branched nongval ent hydrog )n radi cal of three to
Si x carbonggg tituted mrsﬁbgone or t '%Woxy
groups, profided that if fwo Rydroxy grdups hre
present they are not bothl 12 WO 2006/ 10224
PCT/ US2006/ 010063 on t he s%ﬁe carbon at gads
Represent ati ve exanpl es i nclfude, but ar & notOlinited
to, hydroxynethyl, 2-hydroxyethyl, 2-hydroxypropyl,
3- hydr oxypropyl , 1-(hydroxymethyl)-2- methyl propyl,
21y }%L& §t1tsen%>¢s§m@m@h§/$unmnywtqunwn

0068F: ST h refdrs R radi -
[ fhy?r%%%%éﬁ‘{?@h§/e<§‘;flr8>t<‘§/%t‘ﬂa;’/lf¥ eng)-R radical whsre R isy | |
heter@ydlodlkhlyabrdefipbdiahydve @l Rrdlidinylmethyl, tetrahydrofuranylethyl,
. (hydroxynmet hyl ) - 3- hydr.oxypropyl, preferably
pynd%ymgﬁlyﬁ%}’l?meg}}gx"d’idﬁﬁ?iﬁ]g@wpr opyl, and 1-
ihydroxynethyl)-2-hydroxyethy|. [0072] "Ilsoners" mean
[0069¢ o riplsteneryclvrlkytoxycdrhoryl) reffery kg G{ENORradicaioleceiRds

heterc SR e Yoo v el o Pl i RS G SE PRy, and
the lik&t ons .

[0070] "Hydroxy" means —OH radical. Unless indicated otherwise, the compounds of the
invention containing hydroxy radicals include protected derivatives thereof. Suitable

protecting groups for hydroxy moieties include benzyl and the like.

[0071] "Hydroxyalkyl" means a linear monovalent hydrocarbon radical of one to six carbon
atoms or a branched monovalent hydrocarbon radical of three to six carbons substituted with

one or two hydroxy groups, provided that if two hydroxy groups are present they are not both
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in space. lsoners that differ in the arrangenent of

their atons in space are ternmed 10 "stereoi soners”.
wEG@easa2sder s t hat are not mrror irrages of OPET/US2006/010063

another are ternmed "diastereoners” and stereoisoners

on the g BreGAR St NEp BTN S ples iR B enst b o
hydrétyaiet nﬂﬁgldmyétnw Z%QMoﬂ?ﬁlbpﬂﬁ%-hyﬁf&%ﬂogyp 'Tt(ﬁydlr%xymethyl)-Z-

terne hiral center' hir

ety e, & hyiroREbat b by Gy SroR bt 83-Ghpdkymopyl, 1-

oo b O s R Bl BSOS

(hydmmahgnesr-hydrwrapyl Viiiefefably mg&lagyétuyroze diﬁyd‘rﬁkﬁﬁbpyl and 1-

centers, ounds wWith nore than one chiral cente
(hydsegymethy2 ’é@@ﬂfﬂéﬂ an individual diastereoner or as
a mxture of diastereoners, terned a "di astereoneric
[0072fi xVssreérs" Mbamncamgoundh bf Bérntdd IGI)Eléav'tl)ﬁg ﬂﬁﬁﬁ@ibll inolQecular formulae but
be _characteri ze t he absol ute
d1ffe€1%§ eol Sr;g]? gﬁqrrqa;pce gf}wa{plgqu gqien;:egﬁmg. )f;r m,c{bg airapgement of their atoms

n

e S S o

"sterdemspmar S mSiterecis@m e diah atearoi nnﬂoﬂmmdgbeoﬁdl&cﬂnuﬂm are termed
chiral centers and descri bed by

" onfi u,r atl n of their
d1asf rgqgmq%hﬁ arre GPBSUPEFMPY le MirEr AMaSes e termed
"enaﬂ?foﬁie@g org&ﬁh‘@lﬂﬁé Q)E)Ecil%on%r?f ‘%Q%}B% Sﬂn M{@&% ﬂ)tu'r'h&ugentlcal

met hods for the term nation of ster mstry an
substitpentsis ;tqmmad'nhmﬂ osntsr"eoﬁ sunpowndayith ove dhmahcmmn thatthagtwo

ee Ad G._Chem str
enant%dﬁ?r}(cofﬁghmfc‘ %17}90513 %318 %{3\7\? e yacgmgbwg( %&W&Wd that has
more188ne chiral Gntén ey Bt lcaﬁdntidi\ﬁ’énctﬂh&s NaHEs nQ@ﬂle number of chiral
illustration used in this Application to describe

centefso frrspysdoithanars fhaneny chird capighmay GXIBbaS@ﬁ@Qmmdéfddual
d1astéi‘&1mé}%§ %F Plnﬁxﬁl}eeﬁiecﬁhs?%g&{l&s telnq‘?dn;’}dl%s%}g&ggr% mi When one

neans e su sequen
chlrahtfeamr lst;ﬁdseﬁt/a? Blbreoﬂ;bmer ey b tharacteried byrtheralysohaé c@ﬁ@l&atlon of
gl t hat ége descripti on i ncl udes i nstances where the
that cfifal cenisF. APSQLifRCPRFEBARRISIRES 19 {he AREREARSBLITISRAGHALIhE | ¢
substi#@@ss Hakhedo rtheeé?ﬁfﬁ’l:&ytert By, ?a.t%% h%é([‘b%mﬁ% absolute
aromatic ring i Is optionally su st|tuted
configyratiquoofgheis chiral @mtsrs and degseihebby the Reind (quuéncmg rules of Cahn,

tngold gL proidi et SRR P Sedleepmelits ifghe

deterrafi@fien 6f stéfe6cteMR} drfiithe Qe'i)ai%@oﬁ QP Grerdréftidrs are well known in the
PCT/ US2006/ 010063 eAéOOM The present invention also

art (eign 6Pt dedvanceskraanis henastrx}’eéth@ﬂltmncMm feirye TolEpWileyak Sons,

e bl DV RS ROR R R TRRUS Tl B Aot

descr(ble cempmlihds@f Ferrfula (DaFd Sleaf td\b@&idéﬁl a§s@d a §sﬁbll§ QfePRtomers.
t he deS|red pharnacologlcal act|V|ty 5

y -
B e e T
or ciretmsiaice mady c&nrdayfnm ot:d:lmmﬂd thitahgéssctipitdn ihelhded inktafdds tWikre the
di sease processes.
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
independently selected from alkyl” means that the aromatic ring may or may not be

substituted with alkyl in order to fall within the scope of the invention.
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[0076] "Pharmaceutically acceptable" nmeans that which
is useful in preparing a pharmaceutical conposition

wo bab/10243eneral | y safe, non-toxic and neit herPCT/US2006/010063
bi ol ogically nor otherw se undesirable and includes

h which | s acceptaple for veterinary use as well as

[007410°F SGIH HPVRRL ?%QPM@%N*{X@MPPV&WPM@@WPW ¢fjFormula
. g i : A i

(0. TR SRS AE Bt RBOINE O K inte APARMER S nloch 5B Bjn an
oxidiadsbstate (izndNwO)ohg. pphiissNidralelasd whidh ppisesshe abagiical

activity. Such salts include acid addition salts
phmm%ﬁoh%ca&ﬁtwﬂiynorgani c acids such as hydrochloric

acid, hydrobrom c acid, sulfuric acid, nitric acid,

[0075)h 0Ratimldgy” af b diseasednéans tHeesssankial naturedaiibesehg @devdlopment of the
[ aci d, hexanoic

. acids.such as acetic acid, propionjc

diseadfcas et} e SipiraLan fines pptrhahe s AbH o idime thecdigpase processes.
‘al ycolic acid, pyruvic acid, lactic acid, malonic

[0076] c i "®harmeaceuticaily agespthblatahéans that whichms esefuldn ipeepafibigrar i c

TN TR T -
otherwiad d8dldstraile iadd inBRiday tmtwhRAiis acgl;%bﬁble 165 VAR [ YsGvell as

acid, 1,2-ethanedisul fonic acid,
humaQPhWaéR%ﬂCéWﬁ&nesul fonic acid, 20 benzenesul fonic
acid, p-chl orobenzenesul fonic acid,
[0077- "Rpirhinebwivally bi@piableaaits!, medis bltsUsMeaipoliRdy of Faghfla (I) which
anphor,sy] foni ¢ acid, . )
are P‘ﬁﬂrn}&eﬂw Yagesniabie, as defirad apown ant whighpnssess the degiret]
P s B i addition salls oot wih fgrggnic acids
such #8-hytieehilopic apidphydrobroirde adid, sty heidatitriz 4d, Bhodphbtic a¢id, and
the li but%l etic. aclcg, lLauryl sul furic acid, _gluconic )
Kee Pt Prgasic ab1dg speh a%%a%wﬁaml%lﬁ@%h@sangwap@yhmtanow
acid, deldpentah§Rbpibnid Gk | i A ke
D82 ep ERIAMOS bR, MR, Bohfio it M apf, Mokt peia
succiria@d,gadic cidh nead¢ic ecidhfuotaricayidptartafio noidoeitnlvacidy bewbode acid,
A nt. are capabl e of reagting, W th_ ingrgani
o+ R B 3bic o B AR el iRbg o B el i
ethanesolonicasiddr, 2-tit@ediSd GnidAGE DIRG:E - AR BbHEhcid,

hyd&oxi de, al um num hydr oxi de ‘and "cal ci um hydr oxi de.
benzengspdpnis grid, prchlorphentamsat fonicacidl @-Bphieleaswilfonicrasid,

L T Y —
acid, g?@%bjﬁﬁﬁi@&bﬂl@,@@ﬁleﬂ{y%m]s(ﬁi}ehm}e@eﬂé-lidamgii@ﬁbidj, so

i ncl udes prodru of a compound of Fornmula (1). o
3'Phefﬁ’r112f8ﬂ9§ucn§éqa gﬂlﬁg%ahﬁﬁmlérrpwmw@uséw@? efig) J@un)wq sylfiris acid,

t i i .
glucor®/adlt Al 2 A Intphufifo AWM i, Kaf: SATRENMC acia
and thebkerul a (1) contai ning a hydroxy group may be

convertible by hydrolysis in vivo to the parent 5
[007 8]If:m Pﬁﬁ'lkﬂa@euti)‘ébﬂﬁ h&RplabRl s)ilt@ﬁls@%fcﬁfde BhseadiRIAYA R wAlch may be

ornmula (1) contalning a carboxy group
formed when acidic protons present are capable of reacting with inorganic or organic bases.

ot

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.
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may be convertible by hydrolysis in vivo to the parent

nol ecul e. Suitable esters of conmpounds of Fornmula (I)
weowsaizihg a hydroxy group, are for exanpl e aPET/ESHS6/010063

citrates, |lactates, tartrat es mal onat es, oxal ates,

al_icyl at es, suc at es, furrara
10075} TR s Sent iy B TOB AP enp RO A CoprRavaa L Ermula D
Prodrf e (tuodubti 8G Brtib ki ol LB e 3. £y
hydrohsrsz ema smhphmdauf Formulp(T)o Foe eyl mnreateegf a compound of Formula

ooty BRGP i oo B R IDHR L onRs he gt
molecﬁt‘lée Al@:fna?i“@@l%h%sttei“ %@c&ﬁ‘l&ﬁﬁlﬁ ReoRifulh ?1) @wﬁﬁﬁng al:ca}boxy group
Drug Met Res. 87, 18, page 379. "An especially

g
may hmﬁmrtlbledzsfshydfolms mr\svmﬁo th@m;rglum@e@ﬂe Smt estars 9>f

d be f d
compfigfis A BoruR o iinst BiRorh Bbu it R BSdimbls YEh AR cirates
lactat€¥, t@ﬂrates, dnaldietes, 6X@4tes, sdlRFRites; oFibﬂat%EQaccaﬁan?s finfigkates,

i ncl ude substi tut ed (am nomet benzoates, for

maleatosamothylengibig- ﬁbmadnomnapbﬂmtem@nbw@sISﬁﬁhlqmte@h t he

ai-pp B e SRS L GBS b SR B Bhamtss

-tolu‘éﬁ&%lﬁhbﬂit@éj c?élbﬁ&@%l}ﬂlbﬂmes end quinftedt| BiitaBleoshtand bf QBFdunds of
atom nore especially hol i no- net hyl ) benzoat es,

Formula¢l) cgntaygiinga ewbemumm O pRymple rﬂzqsatdé%mba@a By Lemweber, F.J.

Drug 8.5 Dt 310) REDSABLIS B S g oppqondso

Formﬁlle I(I)\Cahﬂaitﬁh@g a hpdosy geupyaby beformkd Gompaid doidies Eﬂemd from
n,which_ a reactlvegilte or, sites are block
é’up-é

thoseﬂ?%ﬁbﬁﬁ by 3&9@?@%@ Sthewn:dd8%ets PRELP Rs b SR include
substlﬁﬁé'@gﬂg e glp 5ehsBaleR. %ﬁ 2x %f(&i'at(ﬁr;b ﬁl'rgﬁxly%benzoates in which

prep tion conpoun Gr m
the twiohedloyd @’mups mayebe meedldegeﬂer aml/btap@rnup@dlbryrantdxlygcmatom or by an

optiof3ly S BHRMITRER HPriee dotb ARHAURaLET 47D B G pecially
(morplgggﬁ'@hfé lgbl)%ﬁ‘fo%te%; e. %riﬁ 08 4i(togpholifemethy) Mz Sates SRR |

199 081] herapeutical Iy efféctive anount"”

(4- alkn‘hﬁamazmétyl}hmmesmgc% oriH@reliadpipataginet-yhbengoatas

animal for treating a disease, is sufficient to effect
[0080F UuCPriteced aaiviatil ey nﬁdﬁﬁs dérﬁ&ﬁff& O%W/Fbﬁﬁﬁlﬁ?d) in which a

PCT/ US2006/ 010063 [ 0082] "Treatnent" or "treating
reactippsifpsOoratigs aaplorked Pihivsefegmesrewnsp dueacted d@lﬁ\@ﬁﬁ%%fé?&mpounds

[ L [

of FoldME P w2 R rhRioh b o R oF Pl ) BE P Rempectves
may HeaactihecathbpsmaS mhithitord ok somptchymdiveshiqy ef stﬂtabte protediimggrayps can
v o D R Pl AL o i ket S S0 66 Wity &
Sons, axpgHpenci ng or di splaying the pathol ogy or

synptomatol ogy of the diseased (i.e., arresting

[00815 grrapedu 1caily BHE cr%}ve%%otupl‘s nee at h%ha? g&/lourrl]t%hgch when administered to

an animal for treating a disease, is sufficient to effect such treatment for the disease.
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synpt omat ol ogy), or (3) aneliorating the disease in an
animal that is experiencing or displaying the .
w@aitkobdngy 10 or synptonmatol ogy of the di seasedI/{52086/010063

reversing the pathol ogy and/ or synptonat ol ogy). _
0 conbi nati on

- y "treating” with respect
100821, RisiRReng SF skl e o Pt of Srgpmpotnd of 1 present
invedébH fHdshéladdson of a conpound of the present invention

and includes: (1) preventing the inmmune response from

. . : i q
M pE AR b R BeMtre sin AR i vl PERE Begisbosed to the
diseade bl dugs hbeydd 8k fepleAdy ortlispldbths YAMRbIIEFR P kRN oRfat 168 of the
. I nmmune response, (2) inhibiting the | mMmune responSe in
diseage, ani mal that is experiencing or displaying the
. [y: o) f [ ne. response

@) P BRSNS st BTN I Bosb e T GBS B G pahytoey or
symmoratotogy\ofiticodindasd @), arresting IhrtieeFleidlophém G f tHSpatkBIdELand/or

respopse in an animal that is experiencing or
sympfpra Yh§@Tt he 20 pathol ogy or synptomatol ogy of t he

. oo Cedugi . ver
®) TGP ARelce i m afifRl BR0 o BeltilhES: HspBRLEIRE atotony

or symipeomatoogy of tepliseaseddi.c.; mversiignlie pdtholpgy hed/egyymanchanlogy).
and presentation

SYLGTELRL o0 S e DU e DL
mears Q€Y @&ﬁirﬁ@ﬁtiﬁg:b:f ! @o%f)oﬁidécﬁ'l thé%r%&% H’Iv%ﬁ%&rc'%nélriﬁaﬂﬁéq

hunoral and cel | -medi ated responses and, _
(1) appeomtinathe immuregesponss Fomaccimng irean espehwhichfay be

O T ——

symptdigatblok$ bf tHeGBdlne Topofs)r €ssi on "wherein the aromatic
or, alicyclic ring in R5 is optionally substituted

() wiiphibiing the igemueg respanse iren anielibatde nxpeyieseing ot digplayimgithe

e SO TSSO B oo

the patholepy anlot dyynehetologs),for om 30 hydr ogen, al kyl,
hydr oxy, hal oal koxy, hal o,  carboxy,

hal oal kyl , .al koxy, . 0XY,
G o?angq?%%%éﬁ%’&%ﬁﬂe TEPRPNSHE 42 anlinal thedds exnswencing or displaying the

L : LKy v .
R b oty A
extent grduyationy thel dvgit manifestations. of the tnmune fegpotied ir)]nietfél?ailmg?ftl]e
5 ] h d of F A ans t hat Lne
patholiy il SymBISERFaIDey .6 FRGR Ginding 404 RSB Greniemie
pepti@d B/ MEAZ A 3ss o) eg R0 GE LR Getivation W?%@g mfﬁa?icgflé,%cﬁfced

indirectly attached (e.g., RS is cycloalky
humorg]|apg celiraediate! sgpronses aadj a5 appropeiaterte dhe partihdarSommeareyresponse,

reducg(% ﬁﬂ(}:ng{]z{ﬁ;o%pé% OQ%t?(}rﬁg?%Rg, lé]\eﬁ%fq%lrs%_%‘aedﬁé ll%l igﬁlgr-} %ﬁc%ci,)) cF{aatrbelologic
agentphrlthe like)Pr ef erred Enbodi nent s

[0083] The expression “wherein the aromatic or alicyclic ring in R’ is optionally substituted

o

with one, two, or three R* independently selected from alkyl, haloalkyl, alkoxy, hydroxy,
haloalkoxy, or halo; or optionally substituted with one or two R® independently selected from
hydrogen, alkyl, haloalkyl, alkoxy, hydroxy, haloalkoxy, halo, carboxy, or alkoxycarbonyl
and one R° selected from hydroxyalkyl, alkoxyalkyl, aminoalkyl, aryl, heteroaryl, aralkyl,
heteroaralkyl, cycloalkyl, cycloalkylalkyl, ............. ” in the definition of R’ in the

compound of Formula (T) means that all the aromatic and alicyclic rings within the scope of
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[0084] I. Certain conpounds of Forrmula (I) within the
br oadest scope set forth in the Summary of the

wo pwenvizan are preferred. For exanple: (A A pPerf/Es2006010063
group of compounds is that wherein: Rl is hydrogen or

R’ wl%laiﬁqéh gt rrpef;grrh?g b&@%&gﬁ&%} Rl c%q_ B()yf%lg}lg a@g@%ﬁe—X—Rg where

X is d@rd%ﬁﬁé’cﬁlﬁ' te Sﬁr)’lﬁiaﬁpéﬁﬁé! nveh@8B821d RLik aW, bRlIE1! A€ .3 aRVEhtionally

referred group and nore preferred gr oup cont ai ned
SubstttlttedEmﬂlRaaonibr@dﬁieOERrai@negr oup of conpounds is that

wherein R3 is hydrogen and R4 is alkyl, preferably

nmet hyl , ethyl, propyl or butyl, nore preferably R4 is

ethyl or propyl. 15 [0086] (2) Wthin the above
preferred group (M%@Mﬁred group contai ned

therein, a nore preferred (F:]roup of conpounds is that

[00840ndF ei rCeRain epnagioknils offfasmaled(l) ithintths proadast saopg et pidh in the
R4 is.al fer h et hyl, propyl or
Sum%aryy?th yeé“‘rﬂ’ﬁé"f %T?V&Rﬁg} )?/amrpé hyI Preferably, R3
and R4 are nethyl. [0087].(3) Wthin the above
(A) pr e erefearedypronp of gympaverdsisrthatvherdiy ed gr oups
contarned 20 therein, a nore preferred group of
Mpmhydiegémoﬁmahyly\pﬂmaMyR@dmgdl R4 together with the

r,hon om to which t he
3%2 [1BHEY mﬂ@%’é@%ﬁ?ﬁ@@% g,l;prrazol-S-yl; preferably
cycloﬁﬁgyppent yI ene or cycl ohexyl ene, nore preferably
opropyl ene. 17 WO 2006/ 102243 PCT/ US2006/ 010063

[0085] 0(1&}3] ann\m atiove ptﬂ'eraftﬁ)yeup (/) admeategrafaped gjoundntained

thereifl 4 Siofd BGRER rotip ot oRDR s hat IRSGER R is By iatn apdRis alkot

prefefaBBehR Y] \@tl’i}h prBeyl o @ﬁﬁ@ 'in@l"e PRRTEAbMIRGB eth§Byr ROPyl.
at tached form pi peridin-4-yl substituted at the

[0086@I t( SSngpoﬁ]B%r% I%MVE ﬁregéljg%ci y%raﬁ}) ﬁAiarndrﬂl&Jelp%tgﬁ&bgouﬁ contained

therelh,ert makysiefiiried @pytipaoT-ocdmpbuids, is that Wherem R?is alkyl preferably methyl
I -dip xotetra%q%drothl opyran-4-yl. [0089] (i) Wt
or ethyhelda%o% harelerably Beoy §th(vh)pr<awé| omwymn%areﬁﬁsr yR*is

methﬁr?fe%{a P QUPR? 2 HiBned therein, a nore preferred

up of “tonpounds i S t at vvherei n R6 i s hal oal kyl,

[0087 3? 11:1%1(1&%' i lilrgry?e gigd\:[grguézé (grpnﬁata%%%%q BropPps contained
therelﬁ; almgrezpr%fe?’rea A cbHPORRISAPHat dReteRRBAH IRBtogétﬁer with the
hydrogen. 10 [0090] (ii) Wthin the above exy}ﬁ)referre

carboyy tsupto Witich sey ang ittaﬁ edfamraycloalkyleherprefgraphoeysdopropylene,
oo DR R, oo

di fluoronethyl, trifluoronethyl, 2,2, 2-trifluoroethyl,
or 1,1,2,2,2- pentafluoroethyl, R7 is hal oal kyl,
preferably, trifluoromethyl, 2,2,2-trifluoroethyl, or
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1,1, 2,2, 2-pentafl uoroethyl, and R8 is hydrogen. 15

[0091] (iii) Wthin the above preferred groups (A and
We\e@meA)22and nore preferred groups contai ned tPEF/ES006/610063

nor e preferred group of conpounds is that wherein R6

S T R

1:here‘ilri3 %trﬁéﬂe l}')%f@&&chgﬂoup 8? chifi R%@May is thveedia RP Yind RE4dpether with the
[, Or propyl drogen. [0092] (iV)

hyl,
carbow athinyrto twieclatboy eremtteelmdrfeun grpeuém 4-p) substifusd Bt the nifmeigen atom

it BB P2 S 0 S DS ARSE B omsan-

yl, oﬂﬁﬂ%}éﬁ){étrahy&bﬁﬁ@%&\m Y-yldi f 1 uor onet hyl,
trifluoronethyl 2,2-trifluoroethyl, or 1,1,2,2,2-

0o 385 Dbey T3 8 8] AL g e o

contaanqd thexptr, emrairb pr&e&bai group eficompdinddie that \mmm RE EHMO&MKyl
ferably R henyl , 4- fluorophenyl 2,3-, 2,4-,
pref eza , diffuqsome yLI, i gorgmgﬁbd'} 2 24&5trailserihyl, hbe2e2,2-pentafluoroethyl,

Ay e BB 018 dipifippo Ty 20 1o

i.f1 yor pphen 0093 RY thin _the above
l°°9§Ir o r%/d Bebovee fergt &rorlpgifg)arrgrl Abrd 3 P nep perferred groups
contAHh@URS eI ARk E?éi‘e&é&ﬁér@hﬁ‘of @)anﬁdsWs %ﬁa@ Wh%ﬂangR@ Whabalkyl,
conpounds is that wherein R6 I's

prefepabldy, ek fudrgmethiyi, tiacmeetnyl, 2, Z,E-Mﬂlummhuslr dnyl 1,2,2,2-

1 h
pentfRIETM R J PRI kprorEni Fiiofpdeti. 220 wifuprpptind,or
1 12g,ilyséntaﬁmoaﬁyr andRYls Hgﬂfdfg@ﬂaﬂ |y substituted wth
one, or three rably R8 is phenyl

[009g00éw1) %{%&‘? P%@z‘%@f’ﬁéé’é’é@s @c‘))r an%l Ig(1d4 )f ucgrrl%r% %e nyrlred groups

contdifiedeh@enf e halpe pref&ﬁedl @'oﬁ;r of dongronndy 1E Yhat &ﬂﬁre‘ﬂ? RP haloalkyl
4-f | ugr ophen

profepabty, difhicgomothyls i tombls Y A7 SRR O GbaAi2-C 1)
pentaffubileth ryg he 1§‘Q lpgef@xfaﬁfyr ﬁfétl‘g'i Q tcﬁ@ éﬂ’l‘danﬁ‘(lil‘ iéhydBgkn.

nDre p ferre ups -contai'ne nor e

[009ﬂ @?ﬂ]ﬁgt% (?\]:éarpgo OH ggqsl’lp%s w%ﬁh Af)r & rr]nogg presferred groups
contaﬁiﬂe‘dl tHEHERIE hlbré re%er?ed2grbﬁp bt M&%&M& tha@ szh%reln RS ?s Haloalkyl,

entafluoroeth , R7 1s hzdro gen, iIs aryl
prefetﬁbdy, qrymetm ttmﬂlmremeﬂw R %mﬂwthsdr ortht.82.2-Re.

pentaf[ gio%[l'tyﬁ) ()R” al alkgg?) ergblgf ﬁfﬁlﬁ#&%&@ﬂﬂ 2,2?%\%'1%u0r0§hy1 and R® is

aryl cﬁitﬁlﬁﬁl}abibﬁum% Wish I)ﬂid Hv@,Qﬁ @me& RS/I P@fwab?ﬁ R8 $s ISH&W 14,
uorop enyl

fluoraphsny, ?r ook %ﬁény?i & éﬁeﬂre?r 5191rf§luozorztwaylr |Mere@;§¢f@rﬁ}vry, Rfgnd R’ are
f d
T R T e

diflueropkenyt.ef erred group of conpounds is that wherein R6
i s hal oaI kyI preferably, trifluronethyl,

[009% 2(1%’ t IT{EE gﬁe\t%refeﬁ%d grobpé (£) &d'%('itéﬁfa!nﬁ MAE b red groups
contalned thereln amore preferred group of compounds is that wherein R® is haloalkyl,

preferably, difluoromethyl, trifluoromethyl, 2,2,2-trifluoroethyl, or 1,1,2,2,3-

pentafluoroethyl, R is alkyl, preferably, methyl or ethyl, and R® is aryl optionally substituted
with one, two, or three R®, Preferably R%is phenyl, 4-fluorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4,
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preferably, trifluoronethyl or 2,2,2-trifluoroethyl,
and R8 is heteroaryl optionally substituted wth one,

wo aws/1a2243 hree R Preferably R8 is indol-5-yl, PCT/US2006/010063
benzoxazol 5-yl, throphen 3-yl, 15 thiophen-2-yl,

or3 % H.}fglg h%gyly Q\Xcgrlﬁg)qu FﬁaB%'nRZ ki ﬂglorgm%g‘g/h ﬁncgﬁy}s mg{hyzll 21/1d R®is
phenply Hlﬂﬂo%ﬂheﬁyl%’t 3-,Py4-i 28 D 64, 3’,11 - opy "SlrﬂﬂﬁdrBP ek az ol -

I Soxazol i'm dazol - 4-yl,
[009épy ] g? o %Atﬁﬁtlhb 6€¥ve?azrgfl§rr§7ﬁi grohm/% 34()21 I'% ang more preje%d groups
contaiiﬂiﬁdadiéljeln5 a Ydor®pielf YuSettdtripoth@ds Mat Wherth RS isthalalkyl,

met hyl . 0096] (vrr) thrn t he above preferred groups
preferahly, dmduospmethyl, diflnoremethpl, 823 riftogretiypsor 120228t ai ned

pentamgfo%rh&l I% 1@{/(? Eénefﬂi({ #eﬂ: agirloqyg Pg{} y)(;so Igntp ngs B}&x{ 0, or three

R®. Prefdrabiyt RY fsiphernyded-fbro gﬁénylL 23,3—22 a,,Zz pepbafl 4J0610§5131Yf|1u0r0pheny1
refera 't h or et hyI and and R8

Mors grefigaidy b ipirifiurpoeiy] SR HsP @nnl,ébﬂwpnhmb 23V ds5- 2.6+
3.4, o BB orobhl A pletenPo uu MG, DEnzoxazol =Syl

(0094175 Gﬁz oV né‘u{;Le Hp?#fgrr?ri oyt Uy 'a?rri 4 aid mopepreferred groups
contaféditherinNa ﬁloYé prefffeli 'ﬁ’dd’}‘) cﬂ‘ c)ﬂnpfiﬂd'f 13?&”&2%&{4 R®is hiloafkyl

I soxazol -4-yl," i mdazol azol -
preferabiyl érifbirovhethly], mzmorqstwl ott hi,2208-péntyflyoroethyl, R’ is haloa]kyl

TS WY RO IE W e

with 6, Byd, or HIEOR!. ﬁféfdraﬁlywtiﬂhﬂoltilﬂ B&%ﬁaﬁi—%f-ﬁrth%f)hen- 3-yl,

ps (A) and A(1-4) and nore preferred grou

thlopgqsrﬂ-arl Agnt2hdy emrhné -yhopyaidin- éf}é,rm@dlrgwlxprrmdazobmybmydmdlﬁ-z-

yl, P})tfr It ?3;1 %}?X&lﬁ s g? Q&:jm['a ?—% E)&lqg yl eiff()e{a%gf X -yl, imidazol-2-yl,

[1.2. 31tlﬂad?az2\1~2-ymenﬁcm‘zby¢ryt; @lyfugbl-4-43T ﬂnazdlamylpgﬁazol Vo8 p?rﬁ*éil 2-y1
E? i s heteroaryl optionall ){ substituted with one,
pyrrolsé-yl,thigzolrgsvl, ﬁ}l@qoéﬁ%p;}ﬁp@ lysubstiteted wg;hﬁne or two methyl
benzoxazol -5-yl, thiophen-3-yl, thiophen-2-yl,
[0096] ur(zn) Within tm/albodfe preferyed grpyps ((Al) mn& AIB-AW‘ﬁuﬂﬁﬁﬁd ﬁl@%ﬂ groups
[,US2006/ 01006

contarg)gcalﬂ}frlrﬂp,na BOofH pre%%eélgqlrg?rf;;gﬁl}qg rﬁ @1@}] g&%%'k is ¥1aloa1ky1
prefefabFy, ﬂﬁhﬂoﬁ’reﬂ‘l 1,2 M&ifﬁﬁéé’r‘hﬂ 11 QQ%ﬁéﬁiﬂlﬁré@th)fl R7 1s alkyl

i i dazol - 2. 314 hi adi azol I'm dazo
prefer,gplyalz‘r@thyh or r;thyl md anddRis hyteroapyt roazomal]gr sybstituted Wlth one two, or

e Y A PGB D o 0 g2t v

yl, pyhﬂﬁh%al]—yl( Byridhi3ayinp jﬁtﬂn—@b}ﬂVﬁn@éz%i-gfyl,%rﬁﬁﬂﬁm-yﬁ@)_yrazm-z yl,
A(i - Vllll) and A(1-4)(i-viii),

4),
lerSeylr pyIgdigehsl, em@a@rmwl,tlwmlrﬂ-ylann@e@qi 2mis El.2.3]thiadiazol-

o BB, S0 SRS 3 A PP i

4-yl, mrazbhsereoﬁaonalm gepdndanivit oaebemtoatethylom al kyl or hal o
or an Rc selected from aral kyl or heteroaral kyl,

it e —p—

contathedréitehgih,- a’.%rnﬁred)réfeued gmuplodi oy bumels Im/tlhat \izhéfeinfol is Aaldalkyl,
preferably, trifluromethyl, 2,2,2-trifluoroethyl, or 1,1,2,2,2-pentafluoroethyl, R’ is hydrogen,

_.L_

and and R® is heteroaryl optionally substituted with one, two, or three R, Preferably R® is
indol-5-yl, benzoxazol-5-yl, thiophen-3-yl, thiophen-2-yl, furan-2-yl, pyridin-4-yl, pyridin-3-
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di f 1 uorocycl ohexyl net hyl, 1-benzyl -cycl opropyl net hyl,
1-thiazol -2- yl net hyl cycl opropyl net hyl, or

waz2evetibpeh3 3, 3- di f | uor ocycl opentyl nmet hyl . [ 00999CT/0$2006/010063
Wthin the above preferred groups (A, A(1l-4),

AL i'i. . an Viji and more, preferred
5L, YR i Wérﬂ& ﬁ-2->é131p>5%ﬁ i TR T4

Pyﬂdgllé-qg’;fgbwgl-ﬁ %% Ilﬂr%eﬁ@t ?IWEF?Q tg.la 6134 ?1,1 ?l- yl pyrazol-4-
yl, thiazol-23y13 pyrtaedrlr‘hme pyuyblbbyy h)yﬂ{)Dl-@D]ﬂné.ZD)l-/Nylt ﬁnnazd-hql ﬁpﬁbﬁﬁlly

r , A(1-4), A(l1l-viii) and
SubStlﬁftP-W}tE‘i %Fﬁ’yg)meé‘r% rm$ e pz ef e$ red gr Z)ups cont ai ned
therein, an even nore preferred group of conpounds is
[0098] h{p) Wikithintheebove preferoed grouns (@r),eA(elr/b)bAyl-vm) and A(1-4)(i-viii),
B T M SN T O
that “(h@ielﬁmf iy @cw&Xm@r e?ﬁéxﬁﬁl?rsﬁ@ﬁm%&waﬁ o&two brlihfBe R?

-viii) and A(1-4)(i-viii), and nore preferred

mdepglrd@uﬁx seletechirpachllon of Balp or am Réselertedofrem pradiydror beterpacalkyl,

ot RNy A SISO, ) o1

methyia}&ﬂc&ma)ﬂinythyz 12mdﬂh§r1- er@ﬂ@mp&s&mﬂummemm l-methyl 4,4-
ﬂ)l fl gly tetrahydropyr an-4-yl propyl
dlﬂuozoczfc nex b LobengylrGyslpranyimsth b‘{ brdlginzol-2-

ylmetﬁylgy(gbér'o thil Q%rl'rg y§3 de?ﬂ@oq}f(%yclopgrrrtylrnethyl

or 0- 3-’pyri

g . e B b b LA i,
and mﬁfelpr@eh‘ed‘gké iph cont@fhed BRE&n PIeER hivde u%r Pe'rfﬁﬁ g‘f&.gﬁ ﬁf cfse‘ﬁ‘lfbgunds is

hereip, an éven nore preferred gro
that Wﬁlhlmn isralliyh, RBferablnl, 2idiapbthylpronyhed,3- gnmlbydpcmwl; 32,384 h
or three Ra independently 30 selected from
tetram%ﬁﬁ/ltruttyhal oal kyl, al koxy, hydroxy, hal oal koxy, cyano,

haI r optronally substituted with one or two Rb

[0100] 1 delp e NHEHR FiF bV e preiredresonmin A.chard)s Alkyiti) and AG-A)(i-vii),

ond mig2} BACKEY groudys Mol Skl Omm o1 RN lerrellrdlp o copmpopos i
that WMlﬂl?ﬁDRl islﬁRﬁlék’S'l @@kﬁdﬁg@l o8 Wd&h?lﬁﬁﬁhylh&,d]%%ﬂl l&bkuirclapkyl,l 2,2-

a noal kyl , ary eteroaryl, aralkyl,
tnﬂ“%@?@ﬁﬁﬁﬂ’ﬁ@@%%‘yﬁ%‘?%w cycl oal kyl al kyl ,

het erocycl oal kyl , heterocycl oal kyl al kyl, acyl,
[0101hkr jﬂbx%ﬁﬂb dwﬂbpvaplafdrgekichqrqmr(hﬁn@(ll ;4), A(1-V111) and A(1-4)(i-viii),

heter car het er oar al k car bonyl
and {8 RGN PR SRR st e AP gl el oy dsegrpounds i
that Wﬁél@il?kﬂq @Mloaik%l ﬁf&ﬁﬁ@éd@l&l@ﬁl h@te?dli!rfl%" ﬁét*éfﬁ&}(f!:loalkyl preferably
am nosul fonyl, or -SO02R11 (where RI' is kyl

2,2-diflyesocaphepyipronyi 2 2ﬁleﬁhmr@ért9ﬂrahydr0pymébvhmwl,om4d}'ﬂh)oro 3-

oG LG S1, R RURDR L35 kR PR S o,

orzzmbhlcr‘rdaaﬁmh d;pylsel ected from aI kyl, hal oal kyl,
al koxy, hygri{r)xy hal oal koxy, or halo. Pr eferabl y, R5

[0102] S (§"Wilhin e TBHROFXREE Eroups (A5, KT M CARRE Ma A(1-4)Govidi),
and more preferred groups contained therein, an even more preferred group of compounds is
that wherein R’ is aralkyl optionally substituted with one, two, or three R* independently
selected from alkyl, haloalkyl, alkoxy, hydroxy, haloalkoxy, cyano, or halo; or optionally
substituted with one or two R® independently selected from hydrogen, alkyl, haloalkyl,

alkoxy, hydroxy, haloalkoxy, halo, carboxy, or alkoxycarbonyl and one R® selected from
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2-chl orobenzyl, 4-ethoxybenzyl, biphen-4-ylnethyl,
napht h- 1-yl net hyl , napht h- 2-yl net hyl, 10

wad2@bhaenabenzyl , 3-chl orobenzyl, 4-fl uorobenzyPCT/US2006/010063
2- phenethyl -4- hydr oxybenzyl, 2-(4-

hydroacxrgﬁkgﬁé oggy et hél'ohlkgl Bﬂ&}kﬁ eﬁqa&sﬁ heteroaralkyl cycloalkyl,
cycloglkgvtaﬂ{ym{e%fbcﬁld&h@'ﬂMiefé"r&h%ioalk?laﬁiﬁra%? Xrleafcthon ll,

| or'obenzyl , | or obenz ['uorobenz

aralkyloayratbopy}, hvterdaryioxmb@nblvhetpnoafa&yﬂ@d’cgﬂbonﬂs (A,

hetergib oot w Rt Rl el oxy.

amin¢YatioRkT, ﬁ&lﬁsﬁu&l}@forcsmpwsugzﬂf?{tltj{sggb\};&{?@hglrlgl Reyil ﬁeteroaryl or

het er oar al ptiona
heterqqypl@eﬂwﬁ m%@éb%w@x@my submetiedr altccmhcanng/m R®is optlonally

subs 38R, G 8 troe R St SR Hn B BB, stk
hydroixpdedeaiesyt biyhae! B&f@ﬁblix IR Bty ganethakfshzyl, 3,4- dlchlorobenzyl

ha) oal kyl , alkoxy ydr oxy, hal oal kox hal o, car OX)(,Il
2-chiggpbepzyh #orthaxybanAyl Meaﬁeylﬂ@ﬂy& naph zmlqthsdnnaphth-?- ethyl

4- chhﬁfé?éeﬂr% ér y%ﬂérobé'ngpﬁxﬁ{?ﬁ%ﬁenz m ?E&lehwl 4-3* Wbeflzyl 2-(4-

hydrotxypilecnyl)kmyhQjéydlﬂuhleber[zyl;w}reayﬂql-blhnethyl 3-phenylpropy1 or

2,2- dlgfetéﬁa%- clg F {P ¥eﬁ@l?1¥:% Qr%&if@%ﬂ%ﬁg h¥orobenzy1 or 4-

fluordbehgfoar al kyl oxycar bonyl, aryloxy, heter oaryl OXY,
ar al’kyl oxy, heteroar al kyI oXy, am nocar bonyl

010351 8P o Syt otiive aiED matiRy - A AT g a8t

and n{dﬁ@pﬁf&f&tgré‘up%rcoﬂﬁlrﬁh itlat&ih] M év'eﬁ hdrd Eﬁf rfedaitbiy Bﬁ‘édrﬁbounds is
substituted with one, two, or three i ndependent |y

that wdsreie Ret herqr@mkvk%tlonh%y wéuswted vt oney tw%m threg R*
1ndep eﬁ E&éé{ dﬂ&grﬁl%}ﬁ,e aﬁl&ﬁ,pa?%%% @o{cj‘ qr'ﬁlllioxy cyano, or halo; or

optlolihl]g’z sdbsnﬁﬁth& kwt%ﬁ oy ro(n;I v aR3 nMJe( ;ﬂb"”}i’ Slelamdm hgdrogés, iy,
ove preferred groups | i
haloaﬁsp'ﬁ- ﬁsow»h»idrw halgaliors palopraabeys eaalg?mﬁéboaah%fwéél selected

from %@{nﬁ%t y\}\hadeﬂf e|f nﬁﬁg I'S & Ilk lzﬁeet?{ gﬂ%agglﬁgp\[}ﬁer e

cycloalkly bychﬁi]ejﬂellkyb hzteﬂléycnleaﬂcyﬂehdl:tyﬂos%léajh)lﬂhlkg}] Ia?rj/l aryloxycarbonyl,
arall B P g%&%w R e T T
heter 6%200 bj ylox (5063 [ 01%5 Wﬁﬁ&@fb%ﬁ?lzﬁl%mosulfonyl or -SO,R!

(h) Wthih the above

(wherp Re @mﬂl@d, agylohgieroamy,, or/h@t_brapycloﬁl(lwl);/and fjmhcmhereln the aromatic or

aier A o BB PR L R OB R et
from &mﬂg hi¥b&Ik§l, alkaﬁy IHSdrofx§ Méamay &(19)1@ R%feioﬁlﬂsreRm z-

aryl or _aral kyl optionall substituted with  one,
brom@hmph%é yiaethil ppadigenylmethyd| os & 2edinstiyt3apwidin-3 —ylprOpyl
hal oal kyl , al koxy, hydroxy, 5 hal oal koxy, cyano, -or
[0104hal(g) Qv 1tlnptthdmﬁ)lvb prefetbesit dgrowgisqd), V\MlM)QA@-ﬁh? W ARB4)(i-viii),
i ndep Fndentl sel ected from hydrogen, alKk
and mexg prsfaued ering sRptaingd dressiy, anRyes m%nsﬁferrﬁéh gsoup af gypunds is

that whkrein R’ is -(alkylene)-S(0),-R’ where R is alkyl, preferably R® is
methylsulfonylmethyl, ethylsulfonylmethyl, propyl-1-sulfonylmethyl, 2-

methylpropylsulfonylmethyl, 2-methyl-sulfonylethyl, or 2-ethylsulfonylethyl.
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al koxycar bonyl and one R sel ected from hydroxyal kyl ,

al koxyal kyl , am noal kyl, aryl, heteroaryl, aralkyl,
whedoenaxunl kyl , cycl oal kyl, cycl oal kyl al kyl,  PCT/US2006/010063
het erocycl oal kyl, heterocycl oal kyl al kyl , acyl,

0108] 03 S s mgreer e bR A - Sy B A 4)Gvi,
and ridr¥ b%red?hﬁﬁ%iﬁh&ﬂ%her@lﬁaﬁrk%}eﬁﬁore g?éf&rré%‘gr e}Sf %}Iz)ounds is

am noca rbon am nosujr '
that vehergin R as Al ylhe@)eﬁ(@é:r R thne R’ heme/i otgra]korhbm;dn}dly aub:ktltuted with

one, 54 b ke SndbrRud iy PO el balllr e ety ©

haloalllﬂﬁt?,ﬂ@'&ﬁ@* Y hytlo$ 6F GtiondlLy mmu@téﬂyvhth 6 GaioR® in@dgeRdchily

hydr ox hal oal’kox or halo. Preferably R5 is

selectgt diory hisirogany allsxcly bﬁ@#}fyl alkoxynthydresyuhalentkoxyehaly) carboxy, or

alkoxi #}F&E}X #ntleogyée %%:gélf]lleﬁso ﬁxaélt(ﬂyﬁaﬂcowalkyl aminoalkyl, aryl,
hetercaaﬂyln mﬂdyhdmwrwﬂkyl Bﬁﬂé‘@lﬂ;& S@cf@ﬂ?ﬂlamﬁ hh/éterocycloalkyl

onyl met h

phenyl et hanesul yl
hetef%VPi%@@éﬁé@vﬁﬂme@rbpnidnwlky@fyparbonyl heteroaryloxycarbonyl,

heter&arél%( uo i qﬁé&ﬁgﬁétgt )}F‘if Ml?xyzgé’cepogralkyloxy,

ammabarhanyl amurmmlfdmyﬂ meﬁ@mlé(wmmml fsamyu arﬂ?hétyﬂoaryl or

heterdE S EIOMp oG AT )P ety PetisyFlic Ghe indk! is optianally
substifted Rithdné, twer &Qﬁﬁgﬂdhxgdlfggﬁﬂé}ﬁ{lﬁﬁa%&ecﬁrgﬂmoa?iyl( he)lo%ﬂ&lh%]l}oxy,

the above preferred gr
hydroAy,lhaJlga@oxm o1 halo. Preftrabdy B’ fw 2 flifluosunahanypherydnt ai ned

et R i LS U PR O i,
ammdb@fb%h?l@hbﬁyhﬁéthﬁ@dsﬁlf&%ﬁlethﬁyi 4 drenalily he?ﬂﬁﬁéth&ﬂé’sﬁl%nyhnethyl,

wi th one, two, hree in ependent y Selected from

2- ﬂuoawévnylrrw&ha@aa;ulf;myh@thodx%rﬂumphv@hn&tyanqswlfwlmgmyl 2,4,6-

it YRR L e i O 20 b AR RS b PG o
meth}h,qilmayh!ﬁthanaédifbnyhndﬂyﬂl DY, 3-hat padiftwtymethgiphenyl)sulfonylethyl, or
ar bo ar bonyl and one R selected from
2-(2- (I%Poq éﬁé‘é‘?@@heﬂy Y"Q VIQFIW |, anminoalkyl, aryl,
het eroaryl, aral kyl, heteroaralkyl, cycloalkyl,
[0106tyc(i)anIyihaIth@dbpvhpteﬁmMgbml(ky,l A(1-4), A(i-viii) and A(1-4)(i-viii),

and mg}eetafr{f §| o k%ﬂ@t@ngag}e | OX%/ Epﬁegyglg@p of compounds is
that wikefe®{ Rafsatéﬂwl (X BQ(TWVher@Ry ﬁﬂi@(@roﬁﬂ & I%r)fél%fk)ﬂ optionally

ar al kyl oxy, het eroara m% am nocCar bonyl
substigewihy ong rﬁ\yp,, orghree Bbmépq ailesdkicted Kol akigil,, haéca}kyl alkoxy,

| d f h
hydroff AKXV yRhp. ot ol BForicRRng Mokt baciitme € ©' "
indep&idbatly sdléctstl fbrh Qllbgen ta‘ﬂ@,l Haloallyl, %{0‘%@' hiﬁ@%‘h@%fﬂo)ﬁy, halo,

sel ected from al hal oal kyl, “al koxy

carboxy) 95 pkopyeeth mdﬁ/sglmé ﬁonhlysdk@wﬂcyhalbmyn&yy amgnoalkyl,
aryl, H%%&%YIPB%@ E}E %zﬁ’gﬂscgls f;%cl())/a[llﬁ%t Wioa]]%llzﬂ(gr heterocycloalkyl

heterodyglbatylatkyt avylf afloxiedrbotyl, aralkﬁloxycarbonyl , heteroaryloxycarbonyl,
n- 4-yl met hanesul f onyl nmet

heterogtalk P ysRRREY b FvieRyr hederaaryinxy) #@me@smt¢r@mmmm|
aminofaBbAyIUAh RERIRAYY RY (@R &Vﬁ’e?élﬁt hg Ayt 'afﬁ,rl%’elt&‘&&’% lor 4

heterocycloalkyl); and further wherein the aromatic or alicyclic ring in R° is optionally

substituted with one, two, or three R independently selected from alkyl, haloalkyl, alkoxy,
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di f 1 uor omet hoxypyri di n- 3-yl net hanesul f onyl net hyl ,

3-di fl uoronet hoxypyridi n-4- 5 yl net hanesul f onyl net hyl ,
wEostien- 2- yl met hanesul f onyl net hyl, pyri m di PEBUS2006/010063

yl met hanesul f onyl net hyl ,

g e, PSSR SR i
-yh&tl@&n@éd’lﬁﬁlgﬂét ﬁgﬁ-ﬁim—ﬁ lﬂﬁhﬂﬁxﬁ%ﬁ%ﬂﬁ?y |3rﬁihﬂ¥110methoxypyndm—

| uor of ran nes

2-yInzethesesuHfonkinactioyls 2Ird1fguommﬂhma&yhﬂmrwylmaiﬂmdesulfonylmethyl 4-

dlﬂuéfglré]t%ﬁlgﬁgg)mﬁraﬁ-a nest?ll ! on1¥ony I 3- dlﬁX(grlor%eHloxypyndlnA-
ylme&aﬂééﬁlf@xh)‘lm%th‘yl %Ey'ﬂﬁf'diﬁl@ fflﬁféﬂiaﬁ@éu'l‘%h%l/hnethyl pyrimidin-5-

yridi'n-4-ylethane- sul fonyl me
ylme@amsnlfqmﬂmgﬂyl s’iuurtﬁ]@nl;ﬂmmtthyndm-Z-yhnethanesulfonyhnethyl 4-

trlﬂu H‘%/f W%dgt} éa' fho nééul? )Xméthyl BySr &1meﬂ1y%soxazol—4-

ylmethaﬁesﬁlféﬁ I&gihit, 2= ﬂlhd’i‘EﬁlPeﬁP thdtRanehulBSnythethyl, 2-methylthiazol-4-
1, 3, 4- th}: adlﬂgizol gzanesul fon rlPmet hyf yimazo

yimethanssglforylpethst, ifwﬁ@éuylmﬂwwlﬂawlmethﬂl,&wn@n@r net hane-

IR gyl A R KT BRR LT

sulforylirethy], Mﬁd&ﬁ%iﬁlsﬂf@dyﬁﬂ@i D) hyrichin- Hiﬂsulfoﬂﬁﬂthﬁ;ﬁepyndm%-

sisulgpEEd - S i S RYBIBLOT i R | s
ylmeﬂlﬁﬁ’éshbfblg}ﬁfﬂeﬂn?f( Q%(Z%o?%m% %5%“}’@9@3@2 Qﬁﬂé%l%&fﬁ}(éﬂh&%

het er oc ptiona ‘t1tuted
sulfoylmethylyor tluazdl-ﬁndmemnesutfewﬁmdﬁryll y selected from
al kyl, hal oal kyl, al koxy, hydroxy, hal oal koxy, cyano,

[01 073 @yﬂ OWitRin tROABIVR %H&’rr&y@%ﬁﬁ)st c;sl)eﬁi( 10443, tk(p’aﬁl% Qhd AVR4RRviii),
O 1'ndependently sélected from ydr ogen
and msp pesfaad sranpeneptaineddhesgip, athercoando ppefem goup of compounds is

that vﬂ% daxg xkg %ﬁ Kegl}(ﬁle )%%ﬁmwﬁereg{?ﬁ% gcgfﬁlk yéclgalﬁﬁt q%%eferocycloalkylalkyl

optloimﬂlyad'ubﬁftﬁﬂed vathadnigyiwo, betheseory 1ﬁﬂé@éhderﬁwoslelbafe&)ﬂom alkyl, haloalkyl,
cycl oal kyl al kyl , heterocycl oal kyl ,

a]koxw p]@a]kgyy, SVR8A, or 3@9; or %19;1@%@1@%@ [with one or two R®

o
Bt i e
carboay,airlaj&touyyarbbtgﬂ enab aneaR?(s,ellemeﬁ, fréh hgdnonpaihylb axlﬂtykya]kyl ammoalkyl

aryl, B aah A ahgProarlobraaioyt srelokviakal peleaimrlpeis
heter%d@@lofaﬂk&ldﬂ%fl :W?P ra%’l@x}fcaﬂ)oﬁﬁ? Eﬁhdyfox?ffzmﬁbﬁﬁ%’ﬂété&o carBonyl,

i's optlon substituted W th one r three
hetergratalk ylowpetotayi, Iayylglesr dcteamiryloxynazdlkyloxy, ﬂnatemadkyloxy,

amin Y, O S s DR B GHEA By, or

heteradywam@l)e&td fueihyy WBSrbinl thovivehtie of Miecyaiié HAg ﬁ[‘R‘aisQﬁShbﬂally
t he t531er|d| nring is, substituted wi'th 30 met

substiggtag Withset tyio, Oh@rmR gud¢mn9@ntlyésleaﬁ¢ﬁ rﬁr@gua&bhl,fxaloa&yl alkoxy,

hydrotxg %}ﬁgx{nggéfé lgaﬁo 4P§ erﬁ%l&,on y]IS @eﬁé}ﬁ-l -ylsulfonylmethyl or piperidin-4-

ylmethardesaifensainethl th&eﬁht thé ﬁmbrgéﬂil atém in the piperidine ring is substituted with

yl net hanesul net hyl
meth}‘}n@tbw@ peshylqmg ﬂ'lbféll}faﬁiﬁés?}] amm ulfﬁﬁylhWahztown-‘l-ylsulfonyhnethyl

oo B TN S B0

ylmetBbdesd)f¢nylmkihly), or morpholin-4-ylmethanesulfonyl-methyl.
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and nore preferred groups contained therein, an even
nore preferred group of conpounds is that wherein RS

WO 2006(1602k3/1 ene) - S(O) 2- RO where RI i s cycl oal kyP&l/ky1006/010063
preferably R5 is cycl opropyl met hyI sul fonyl nethyl. 5

01081 163) Whin'ths Mobe pReripberguid @y A, NRHRS shd1-4)G-vit),

and nﬁUr@E)f‘éféﬁéii @B@p&%ﬁhﬁféﬁ@h&@ﬂ ah@refinfore ?eﬁﬁed group of compounds is
lglfonlmat t hysul fonyl et hy

that v@zengnﬁg,umdpylles@)@/(@ayﬂrwhwlﬁ/ ip eﬁd@ﬂeﬁaﬂﬂcﬁfb pydferablyR’ is

cyclonglgﬁF‘ﬁ% kf{g‘g’ﬁ%ﬁg‘élwlf onyl net hyl

nyl - 2 yl met hanesul f onyl net h

0108} pﬂh)enwﬂhln;thwtqva@éef@m%%ryuwe@ﬁyA(l -4 A(G-vii) and A(1-4)(-vii),
and ngcl}g ﬁ}ééfép?én@ﬁfﬁe%gﬁf& ony Bﬁyﬁi is ethylsulfonylmethyl, 2-

meth}ﬂsu}flemyleﬂhyl, ylméthﬂpfdwlshﬁh@ﬁmleﬂ@nYbbﬁmnbwlfonylmethyl 2~
uor Q

N1 e i e
b1pheﬁ%fi ?g%ﬁg%[}??ﬁﬁﬂﬁﬁ%%ﬂﬁs?ﬁgfl rSﬁfn{é}ﬂanes%ﬂfonyh'nethyl
phenyimetiianesnjfheylyctisl, I?aplmay]rri@haplesrﬂfdnylethyl

4- tertéolﬁgpﬁ%ﬁgﬁggﬂﬁs % (h“éﬁ%xl’yﬂmetﬁ}gnesulfonylmethyl

3- ﬂu&o?lfefn?ﬁfféfﬂﬁﬁfkﬁ ]ﬂ)@ﬂﬁ‘@ l4|-ﬁlﬁ?&ﬁﬂ?ﬁ&ﬂﬂéthanesulfolﬂr]l%lmethyl 2-

| 'uor orret hoxyphenyl met hanesul f onyl

Ch10r®henylmeﬂmnowéﬁonﬂmc@né,rﬁyblﬂmdphmbﬂlamsmfmlmthyl

4-ongophdriti S SRS RS HRERY 2 TR Bk St sthy,

4-methbkypheH PR byl foh ,tﬁﬂiﬁﬁ%ﬁ&ﬁ&i}%&ﬁ&lﬁlﬂthanesulfonyhnethyl,
4-trifluoronethylp gl)éxpmt hanesul f onyl net h
s

3-triflmoroyagiansyeh gnyﬂmgth bttt ﬁmﬂuorggetho}(/yphenylmethane-

o TS TS MBI ngi,

-mﬂﬂtetdmyéﬂp)ﬁﬁhianlyhﬁéﬂw&aﬂﬂinfymhﬁet hyl ,
4-tri ﬂiloﬂ)gé 3l %ﬂ%%@ﬁgﬂ%ﬁ ogyl %%henyhnethanesulfonylmethyl,

e A TS A .-
methylplieytméthinesultmytrhethylh 2-mretimdphsnfybmsthinestliydylmethyl,

metgy oGRS REy e R B  TrproRss ety

2-(3- tﬁﬂ?bf&r%&%&ﬁ@ffééﬁﬁ&ﬂmeﬂﬁﬂ rEa("(le§iﬂuf09cﬁx¥(é1:H&~E}J'B)¥hzenesulfonyl)-ethyl

di f I uor onet hoxybenzenesul f onyl ) et hyl

2- dlﬂuomgwﬂiomvmamtmyﬂﬁmm@hﬂl 3-di O)r@nhtiabxyphenyhnethane-

sulforiaEhl, 3-SR B e RGN 1
2-(4- (ﬁﬂﬁoﬁm%ﬂiohﬁeﬁﬂ@l{bﬁhlﬁmiyﬂbaﬂﬁﬁm Odiﬂh&@hfbﬂiox?benzenesulfonyl)ethyl
met hanesul f onyl net h

5-bis-trifluorongeth eny
2-(3- ctﬂsoramtméy W@WXD&E@& 3rghborptdriuerpphenyimethanesulfonylmethyl,

P& i e

methanéhlﬂ:n@rhmmapmerwﬂmbmﬁngbnﬁtﬁmydlfaﬁyhuéthyl
2, 4-difluyor phen Inethanesulfonylne

2,6-diflugrophenyime Hifomdmgtnb 24-disho ;qpbtamglmethanesulfonylmethyl

3,4-d1%u§ _og):hc hglr'éfl)’ig e nbﬂ)ﬁfﬂ%ﬁxﬁg 1‘?1% d@%@*nethanesulfonyhnethyl

2,5-diZh]‘omphmylﬁ}eﬂmhb‘splfphﬁmethyé,tﬂjcadmhldrépimyltflﬁmﬁmbsmfonyhnethyl
2,6-dichlorophenylmethanesulfonylmethyl, 2-fluoro-3-methylphenylmethanesulfonylmethyl,
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24 WD 2006/ 102243 PCT/ US2006/ 010063
4-fluoro-2-trifluoronethoxyphenyl net hanesul f onyl net hyl

WQ 2@eftd2a3 0- 6-t ri f| uor onet hyl - PCT/US2006/010063
phenyl met hanesul fonyl met hyl ,

N R R e AR S T

phenginfethé e fonlivckiyll (E-ﬂﬁ&’btBHrrﬂuoromethylphenylmethanesulfonylmethyl
phenyl| met hanesul f onyl met h

2-fluarof4- r@nqthylphwhmthmmlﬁmh;wﬂmk RefvosasBita Ayonostethyl-

phengmefhsppsylionylpietiyh - Shespry FiHSry PV RO PRy i

2—ch181;o45 -ﬁiﬂddr&hé&ﬁ?l@ﬁ&@%biﬁ@ﬁé@ﬁﬂ@ryl&éﬂ&p N, Gfﬁiﬂmdrophenyhnethane-
-trifluorophenyl net hanesul f onyI met h

Sulforzylsleﬂl}'i,rz 4 p-tratlegrerhepy mathanpsnloanimethyl %@ﬂ-ﬁyﬂuomphenyl-

meoebo iSRRI MRS IR, ,

2,5 6ttnﬂﬁm’0blcenyhﬂahaﬁeﬁtdfdmnﬁ&ﬂiyﬂ,m5net hyl ,
yr| in-2-vyl met hanesul fonyl nmet h t[l)] yridin-
b FngsiHomplopgiyl, pyndm-z-ylme anesulfonylmethyl pyridin-3-

ylmeﬂ)ﬁ?ésglrféli‘ndslﬂwiéglygﬁgﬂ@?%%-&g%e%’ﬁﬁgﬂ}thnethyl,

2-yBATEyIslfon hofisd - omlny £y sulfony ethyl,

ox %fﬁﬁ ér Ll ﬁﬁg?%fe@%aﬁyim i OB%%)] ettl]lynllésulfanylmethyl,

cycloﬁ%@hﬁ@@éﬂésﬂﬁ&ﬂ}%ﬁ@ﬁyi fc?%lbf rBBiilmélthanesulfonyhnethyl

cycl opr opyl met’hanesil T onyl net h

. tmophme@oﬁéfmyhn@hﬂ'lf @nly]lomhlhw-yhnethanesulfonylmethyl or 3,5-dimethyl-

t hi h | f | met hyl
15"’“‘%“*&?5]?’{?@& LT E N v nit hanesul f onyl rret hyl .
OEK 1101 V(I)Ruthhl n the above preferred groups
[01104 10my) the ahove arrferrgdigrayns (A)i A(B4), hamamn@A(l-4)(1-vm),
and r@‘i) xyC a@%\%}ﬁ%ﬁflﬁgg&i?f&é}gﬂ ﬁhﬁ %tﬁmf}}?grf_oﬁylplpend1n-4-ylmethyl, 1-

methyipipblglﬂml-épyhmedhyl, Zl-teyﬂahﬁdrbw'ran-4-ylethyl pyrrolidin-1-ylmethyl, piperidin-1-
ylmetgly{aet 4 _dr4o g%%l%&o%}gﬁ%ﬁbﬁw tyﬁl bi%l bl ﬂs—gf&}l/étﬁyl 1-oxo-
thlom%aﬁﬂbﬁlﬁm : phlgkr‘l)’i ?Hmﬁom&rﬂbx?ﬁylﬁrph@hh&hﬁ ¥étf£ﬁ£lﬁl56'ﬂuoﬂyr&i(@-

11 A- 4- yl net
yhnethyh-lehxommhy@mhuqﬂymu—Mhngthyiel ﬂu3,d1ontetrahydroth10pyran—4-yhnethyl, 1-

methyfﬂgli?:?%?én? 4 gh’gj, ﬁ&y {)] 5&9}(&% @e {, Ieﬁgiwpthyl isopropyloxymethyl, 2-

piperiblinl 1 8i1-@#B1, Qtﬁﬁfﬁlﬂirpl@léﬂ@lrt@ﬁlﬂnﬁlb@ﬁ&b{% 1nlrdazol-4-yhnethyl indol-
nmet hyl pi per azi net h y1 benzy onY
S-S lmeE SRy et bopbesayl-saaghes HyTinel, &-etyl-4-methy Ipiperidin-1-

ylmetﬁglo ﬁ{dgfj t1 ;}1']%1)% i kéﬁhg%(thyl-;ﬁp c{n[x %l }ﬂgleﬁ'lr}é t%i e&lﬁ?){c#]ra-&-t_hlen- -ylmethyl,

or pyRdiyt4vglnteytiyl. i ndol - 2- yl et hyI
1- benzyl -i m dazol - 4-yl met hyl ,

[0111‘]" g@?y'wﬁfpﬂ‘%{l%é{qo% ?ieerféx?%({;grh%ﬁsg(e 15‘@ @A}; Vi) aud ACL-4)(i-vid,
and nﬂxrépreﬂarfddtgno@s&:ohhnﬁd-ﬂﬂsrmhm BBL5- dlr?mthyllﬁoxazol- -
ylmetggréqs imaqhgﬁ ﬁsé(lfﬂ)e hyi]g}y)n)@me)‘clpg(yq\'leE fglil);].mgﬂ)d’?, 3-8F?pynd1n-2-
i R e e

yhnetﬁhmh]f@t}émamﬁrb m@tfai’l?dl’opyr,an- -ylmethane—sulfonyhnethyl 1,1-dioxo-1A%-
- CE3net hyl phenyl net hane- sul f onyl net hy

hexalyd@f@smam Arylme %Mfeﬂﬂmaw k@}hylprp@nﬁm-él-
ylme%ﬁg?%éxﬁ{ﬁg?%% L ?%%ﬁ%ﬁ@%ﬁl&ﬁtﬁyﬁnethme sulfonylmethyl, 1-ethyl-
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yhnet hanesul f onyhnet hyl ,
t et rahydr opyr an- 4- yhnet hane- sul f onyl net hyl ,

waedid- 12 6- PCT/US2006/010063
hexahydr ot hi opyr an- 4- yhnet hanesul f onyl net hyl ,

TR AN N U L —

ethox%'cﬁb&i&l pi éid@@ﬂﬁ%ﬁéﬁ?ﬂ%ﬂfgnm %Q&@{h%m%f'fylplpendm -4~

OXOFI eridin-4-yl met hanesul f on:

ylmethagasutfgnyinpthyl, draycbp;dmmimmmyﬂmn@xm -sfonylmethyl, 1-

scety B B BB B D RSRARRRHASR T | ot hy

ylmetha@eﬁﬁﬂf&%ﬁﬁﬂ’l&p |1nﬁéthﬂsmf&yydzeﬁdlhﬁngnmahemffoﬁ§ht%yl -

acetyl azeti di n- 3-yl met hanesul f o nmet h

ethylapetidingeylmethroasplfenmetiy.- Bcwlwrnmlamﬁéms fybmsthanesulfonylmethyl

L T e

dlﬂuotewhﬁmqayhanmesﬂmy&nahmaﬂmaﬁﬁ(ﬁ dignytommitiodyphenyl)-
yl met hanesul f gnyl net h

methad‘??‘ﬁf?&%ﬂ‘-’(thﬂf 1~a%ﬁtﬂpweﬁ9m)47ﬁbhﬁms§mpﬂwh;}rqﬂétnwarbonylplpendm 4-

s 08 LR L SISO 6

yl)ethandshﬁ‘m@d@éthylyﬂ-r@pﬁrh&ﬂl 3-yl)ethanesulfony1methyl, 2-(pyridin-4-

etign oy albgl, tonridim - BVproR e oKl Pt byl
dlﬂuo}o;ﬂﬁéﬁhﬁ@imxéuhﬂah fﬂBﬁnéﬁlg |2§1{'nfe %}s‘ﬁFIBHMhethyl [1.3.4]thiadiazol-

2-(pyridin-2- vyl hanes

2- yhn@th(apgsplfqnyin@:}wl mmmﬁmdMy4SMﬁM¢myl (tppzaldi n- 4-
yimethene SRR REbY ) AR R metang e Hap st 4.

ammdémfbloﬁ bﬁﬁﬁ%ﬂ%ﬁiﬁsﬁﬂ&%&rﬁb&?ﬂﬂplpérazm 4- yliphen Imethanesulfonylmethyl,
3.5]triazin- 2%/I rrethanesulfony B,

S- ﬂuqogd@l}%ﬁmﬁﬂhmml nylngqthd héﬁéﬁuﬂrbmdyl %ﬂhngthanesulfonyhnethyl 1-
methﬂlfﬁﬁél()% nesuﬁ%&ﬁﬂhﬁgﬁﬁﬁh{l"ﬂﬁ%ﬁon@é’olé yhneﬁla%esu?fong}hnethyl 2-(5-

ony
ﬂuoroﬂl&doﬂ-equﬁﬂ{aﬁwﬂmylhﬁuﬂf}&m {Qediftmirbiriliol- 34y1|)ethanesulfonyhnethyl 2~(1-

m._noca nyl ph t hanesul fon hnet h
methy}l ndplys VQE@WG&HW’QK‘BEVHMMQ}P Qir%w%hmulfonylmethyl 2-

qulnoﬁn @l}g&?ﬁ&@)?lg(%n@n?ﬂlgpﬁr@e gln?_; %M%F% ¥1H1e|thyl isoquinolin-3-

yhnet}mlelfwlfomyimalﬁd V- @Mqhmmhn{ﬁl fflﬂnﬂydnemlfmlyhnethyl 2,4-difluoropyridin-3-

ylmeﬂ?qn%'osﬁ po' ”dﬁmgl % { E ha”e '%gﬂﬁ% th&’l'fdnyﬁlétﬁ'yl 2-(2,4-

dlﬂuo?og(yﬁgtﬁl %Ph%g;:i&gﬁgﬁhg?%% 233{Mftglﬁlﬁw@?ﬂ&h[@S/fjé%hane%ulﬁ;nyhnethyl,

ﬂu0r02(2(44d1ﬂugmpml¢h1@ca -y yﬂh)imshﬁomémleﬂwhﬁunm (Byd-difBroropyridin-4-

some BRSO PRLIS i peoinytmpi -4

4- ylm&ﬂhﬁiﬁ—ﬁﬂﬂﬁyﬁﬂétlﬁ}ﬂﬂykmidml?@yndm 3- yl)ethanesulfonylmethyl 2-(3,4-
(i soqw nolin yl') et hanesul fo t hyl

GCF gyt tieds wfommexhylyﬂmﬁaﬁ%@mmdm-mt hyl |

Yl)meglm??sgiofgllggﬂl: Iﬁ& rfl H‘ %L%égﬁ@g n¥]1§ h@“ﬁ%ﬂé{nylmeth% ’44F

pyrldlﬁ-%ﬁméﬂdnéduﬂlmlﬂmethﬂ,l IF4yyidines yanehat cs@ronyimetyl, 2-F2pyridin-5-
(2,4-difluoropyridin-3-yl P met hanesul f onyl net hyl

Yhnethanrew}gwh'e%hsd HFrmEisipimethanesu fonylmethyl 5-F-pyridin-2-
ylmeﬂidnlaglgfo%ggﬁeyﬁﬁl 49 %gethan ulfo ], 4-F-1-oxopyridin-3-

r1di n- nesu

yhnetlﬁa,nésﬂfoﬁfj"ﬁnmthylﬂ?o-iﬁ‘-l éxc}ﬂyﬁiﬁtﬂﬂﬁ@&nsthhﬁegﬂﬂfoﬁ?hm 1, 2- F 1 oxopyndln
2t§n %li %yfldln 3-yl ) et hanesul f onyl et hy F(S
5-ylmeth esulfony ethyl, 2-F-1-oxopyridin-3- ylmethane—sulfonylmethyl 5
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di CF3pyri di n- 4-yl ) et hanesul f onyl net hyl ,
fluoro-(2,4-di CF3pyridin-3- yl)nmethanesul f onyl net hyl ,

w0 bawenae2¢8, 4- di CF3pyri di n- 4-yl ) met hanesul f ony| P&L/big1006/010063
4-F 30 pyridin-3-yl mat hanesul fonyl net hyl ,

oxopwﬁg%glh%é}&ng%mt SAHH p”yﬁﬁfﬁy -y]metﬁ ane- sulfonylmethyl 4-
CF3-1?yrﬂiﬁ12 g‘hﬁbtﬁia&sﬂif&?ﬂﬁ% P%Lépatwrlﬁwy;lhneéaﬁe-anfdn%ﬂetﬁyl, 3.F-

| met hanesul T onyl et
pyrldmz'-yﬂmcthahasulferysﬂmahyhﬁ@fétpyﬁ’ldnyB-lyhhb@lhne-sulfonylmethyl 4-CFs-1-

oxopg}ﬁ(gil%z_ %%i %1}1#% Wgﬁé?s uI f%p—%%phanesulfonyhnethyl 3-

F-1- 03(0 ettﬂhéhulf‘én N 3ERIL o0y *ﬂtﬂﬁ y;{hnethanesulf%yhnethyl

-1- oxo yr|d|n met hane- sul fon
5- CF.V\Q}UZODW‘hm-zmeﬂ@wwggmﬂmeﬂm(%GH3-pyrldln-6-yhnethanesu1fonylmethyl

L T T ———

CH3-§ﬁ$d1m4ty1ﬂ1eﬂmaesulfaﬁy1h@ﬂg@lﬂ {2001L-pei i 6- yll)ethanesulfonyhnethyl 2-(3-
- CF3- p¥r| di n-5-yl met hane- sul f onyl net
CF3-Wl‘dilr@j )zﬂynm{fngﬂg@mﬁ,@n%%mdm- -yl{ethanesulfonylmethyl 2-(3-

CF3- 9&?’4 {h &uﬁ' 1%1%&1&?%6?%9@}9@{% g%;lmxghanesuﬁl:gyhnethyl 3-CHs-

opyr
pyndﬁr@&ﬁnéthmﬂﬁ&nyﬂhﬁhﬁl yJO;fHTst&ﬂ&BlLB &Whmbﬁlfdnyhﬁetﬁyl 3-C,Hs-

S T RN T S
C,Hs> %y%iéglé‘p }}/fgétggl}{efshﬁbrph%e gﬁ Qt z?fg;ﬂﬁ'l {}%ﬁ %EMesulfonylmethyl 2-(3-

Aesul
CzH53>yﬁﬂtﬁ—4>y})cﬁiamﬁsﬁLﬂynyhnetﬂlah és(mGHﬁpjlmhn-Byyl)ethanesulfonylmethyl 2-

é’ﬂgﬁ% %%’tﬂi ‘éﬁ{@’ﬁfrﬁgﬂ@ 27(5 éﬁ‘f}r F %’ )ethanesulfonyhnethyl 3-CF3-

pyridar 4-%hﬁl’tﬁa1fé¥ﬁlf&iyﬁn§h¥l| élﬁf)&lﬁﬂ?@%étﬁﬂﬂ@ éTﬁfoB¥hnet1¥yl( B{cinnolin-3-

ri din-2-yl)ethanesul f onyl met

yl)ethanm? @mnmhyl,mhtha@zm }ezﬂrn@hwuﬁm&m@vbw 2-(3 10

N I TR T e —]

quma@Mﬁﬁ-QWﬂln%}ﬁhdﬁﬁlf&WhﬁsﬂiM Qr(ﬁhiﬁﬁidliﬂ-il-yl)ethanesulfonéfzmethyl
- pyri di n- 3-yl met hanesul f onyl et hyl
[1, 8]Whﬁhdnﬂul42'yl%h%ﬂé&ﬁlb’ § naphthyndm-2—

yl)eﬂ‘%aé_%!%g?%{i 4? 8;]][5 gPﬁ%%es % ony.n%?ﬁtﬁirﬁ&hyl, 3—'(( 3-

[18)2plibyEiies piethaicsu Borgliheth ROy Divet s imetnyl, 4-Cl-
pyridin {5y Py S rane ot vre ans swfony iy, 3-F-pyridin-

2. | 1 -4-
ylnféﬁfin@s)ﬁ'lfoﬁ%l}% | nﬂﬁ ﬂéﬁﬁgﬁh fﬁg@gﬁ%ﬂ%ﬂ tmﬁ;c/l}yl 3-F- (‘gjémdm 4

ylmetbwaswfm}dmymuhuslwqumshn-ﬁemmhﬂmnmlfpnyhnethyl
6 ph &1 f}gﬁhllg%g et Fﬂ&nﬁﬁéﬂfw 4 -pHgnytl]Blyridm-Z ‘im %Ilnlesulfs nylmethyl, 4-
phen)ﬂﬁ}‘rl'tﬂﬁ-éz lﬂre‘élrmﬁésﬁ'ﬁb 30}151&611 Hin,-4-Pllmethanesulfonyhnethyl

sul f ony

t hal azi n-1-yl )et hane

2-(6 mwglmlpm@ma ylaethmwwl&nyan@tbm Qd&;phmlmmdm-Z-
| | met h | f onyl net hyl ,
e RUBRIN L 1 ) o maneoar fonyl ot byl 20
2-(4- ﬁ}@nﬁTpﬂ&htjnylr)uﬁmsﬁfoﬁyuﬁéthﬂngs(glph p*mﬁﬁw 2-(

napht hyri di n-2- yl)ethanesul f onyl net hyl ,
yDethpnesglfamylmeiyki di n- 3- yi met hanesul fonyl met hyl, 2-(

SN AT T —
sulfommbﬂhlyn 43(p diliﬁtﬂﬂ 1ﬁ-@%ﬂn€ﬁhﬂ6€hlfonylmethyl 3- (pynd1n-2 yl)pyndm-

|n4yrrethane sul f onyl net hy le di n
4-ylmethanesu fony]methyl 2-[6-(pyridin-2-y])pyri 1n-2-y1]ethanesulfony methyl, 2- -[3-
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2-yl met hanesul f onyl net hyl ,

4- F- pyri di n- 3-yl met hanesul fonyl - net hyl, 3-F-pyridin-4
wQogheeshanesul f onyl net hyl , PCT/US2006/010063

I soqui nol i n- 4-yl net hanesul f onyl et hyl ,

o A SRR R >
yl]ethmﬁubmﬁlbmyp 23[3ydp%\&B@Wdﬁnﬂ1}‘1FEH&Mésulfonylmethyl 6-(pyridin-3-

phenyl pyri di n- 4-yl met hanesul f on

yl)pyrzdlpé’- ﬂn@ﬂgﬂmwulfmyrhmgthyl, 53e(pmhes:iuyl%/mmdumétyﬂmbﬂlanesulfonyhnethyl

Hovtip PSRN Aatssutod Bl 3oy i &
ylmetﬁalieaulﬁhgﬁ%étlziylr 246461??‘11%1%3)236}%%%@gtgl)ﬁ%dg’ﬁlfwlmethlyl 2.3-
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at-ykmsigpuesuiiondmetonh St Fobspeeurans4-ylmethanesulfonylmethyl, 6-

CFz-b%zgf%kaﬁa i ﬁg@h@%&hﬁﬁ TR 12 %%ﬁ%{ahﬁ&ﬂ%&han%@ﬂ%ﬁ%ﬂemyl,

2-CF3¢eﬂﬁﬁkﬁaaél-yﬂhmllmne@1§oh5rEmdMyle3 -S;-bemyofiran Ty | |,
ylmet@%ﬁfo%gﬁrpq?ﬁ lzlgﬁl so -yLne?:ha%egelﬁ orr]l?flrr]r?est}lf)lrlf (%n {?;Il?énr%il:hlen-}
ylmethane)-sulfonylmethyl, (3-CN-benzothien-2-ylmethane)-sulfonylmethyl, (5-F-
benzothien-2-ylmethane)-sulfonylmethyl, benzothien-3-ylmethanesulfonylmethyl, (2-CFs-

benzothien-3-ylmethane)-sulfonylmethyl, (2-CHs-benzothien-3-ylmethane)-sulfonylmethyl,

32



10

15

20

25

30

yl met hanesul f onyl net hyl ,

4- CH3- 5- phenyl -i sot hi azol - 3-yl net hanesul f onyl net hyl ,
W@2@@61302343 sot hi azol - 4-yl met hanesul f onyl nmet hyl , PCT/US2006/010063

5- CH3-i sot hi azol - 4-yl net hanesul fonyl met hyl , 4- CF3-

(i G ic) B9 ha 4 ARIARALLE PR R vimene

sulfodylfﬁEﬂryE (N(B\Nbbnz{olln&l @i etharfe) whiTei syl |(2-@F5§M§ﬁid1ﬁ1'en—4-

3] oxazol - 4-yl - net hanesul f onyl net

yimeagpauftan et s ynahiiaterensrwenyimey. CE-

benaahig R R S o o D AN PR S R0 oty

(2-Cra- lﬁ%thﬁn@}ﬂmﬁmheﬂstﬂfon?hﬁwm,s(eL@Egrbdnﬁﬁhibyﬂﬂ-yﬁnethane)-
sulfo i}@p%ll g}?’eb’ygé&lu@ ql)ln“g%l{glﬁanlyg)@e qulgl)%%n nlp,egﬁ:}ql;é fluoro-N-methyl-

benmﬁn& r.Iz é/hﬁ%tﬁéﬁé LBy N 75 %ﬂr%lqﬂdwg%ethﬁn@henyl

sulfongmmemlyy I(S-lﬂmdml-NangthyﬂBhtimbétylmeﬂlyhe)fsulfyhylnﬁt}@ﬂizz CF3-N-methyl-

benziigiiagel- Ry TRARHO P RAOPIBo it hirabteitshpinidppol & vimsthane)-
sulfozf\;th‘ﬂ@!hgl Mﬂﬁétﬁ?’ll-mﬂ%@h =yim¥thaRd) ﬁ@&#}nfeﬂﬁfl’l(mﬁ}w-vmethyl-mdazol—

i ndo | met hanesul fonyl met h
4-ylnpthepe)- swhfo)uyh@—ﬂwln(ét%Hmthyiﬂydamt-ﬁwhnethane) -sulfonylmethyl, (6-

crs i RO RIS I HAT, Eié@ﬁﬁ”%ﬁmﬁaﬂl T-yhmothanc)-

sulfofgrlﬁﬁt% I\or (RUFY-V-meth§l-irtayd 17y IRRARSE)-Sudfd ?,
met hyl -i ndol - 4- yI nmet hane- sul f onyl net hyI
nmet hanesul f onyl et hy

- CF3- N- net hyl -i ndol - )
0112, QWi the gFrpps APRYS) g s é@ethm%ﬁb@e CRORY rtwbw%R is attached
s G EIF RS e BT Danesu £ o) Pet
o5 5o BE s ) 59 i FERERE H B RPRERAThich R and R e

attacﬂéﬁni Wha fo ¥hichetib anened fsquy | methyl,
- benzof ur an- 2- yl net hanesul f onyl net hyl ,

lﬂll‘@ gﬁabenz Rl Ao ARRE AT I s othersins

2R3\ aRyh pregsablyansth el Bﬂiyl and R* is alkyl, preferably methyl, ethyl, propyl
2- CF3- benzof ur gn- 3- yl et hanesul fpnyl et hyl
or butyl, maere prafergblyrRiris methyl Preferably, R” arid R” are methyl.

3-vyl mat hanesul f onyl met hyl , 5- F- benzof ur an- 3-yl met hanesu
f f . . .3
[01 151 m%@ﬂ lfbghg: Fl' ofc8ilpounds of Formula (I) is that wherein R
and Réfc@\slﬂtme mithfthe aa:rbdn ytometb hﬁnﬁsﬂnby erp\dttaetiddyfbrm 2ydibdkylene,

Dreforb By BT L BN DAt YR ST AR Preferably

cyclog% vig@zof uran- 7- yhnet hanesul f onyl net hyl ,
- benzof ur an- 7- yl met hanesul f onyl et hyI , 30

[Ollé_ g@} ggnz of %rg?l}eén%gmt ha ﬁé@é{)%b?ﬁéﬁé}? () is that wherein R?
and RO €speich naih-tBe YArBBA ABRESD l!H'lﬁ@H]ﬁhE ched form Rlpendln -4-yl

b t:é‘u; CF3- benzot hi en-2- yl net hane) - sul f onyl et
subs

edont- the pittoghn atenpwith n’éwh ési’e%-i@ﬂuorr@ﬁlyylmtcmlppropﬂ F-

T T e————

enzot hi en- 3- yI nmet hane) - sul fonyl met h

[0117] 2 -(E13-Ysb pneshern epleged graupied sampeinds %?Pmﬂh@ is that wherein R® is
haloalkyl, preferably, difluoromethyl, trifluoromethyl, 2,2,2-trifluoroethyl, or 1,1,2,2,2-

pentafluoroethyl and R’ and RS are hydrogen.
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(5-fl uoro-benzot hi en- 3-yl net hane) - sul f onyl net hyl ,
W@ 2006E®2ENnZz 0t hi en- 4-yl net hane) - sul f onyl et hyPCT/US2006/010063
(5- CN- benzot hi en- 4-yl net hane) - sul f onyl et hyl ,
2- CF3-hbenzot hi en 4- yl met hane) - sul f onyl net h
[0115{]3 - Ve Aaeh RIR Loare FRrRA BT DewIde of pmilh&ﬁ is fhet wWhegein R® is

e e
pentaﬁﬁoﬁﬁﬁpyb ®ldohdloalkyly preferstilparifyemimetinyiyd, IR thflhoroethyl, or

en I en- fr hane) - sul fonyl net hyl ,
l’l’zﬂ%i'r%‘?'ﬁ%ff- cee%}qrﬂng&c%ge(&%&’é‘t hanesul f onyl met hyl ,
5-f1 uor o- N- net hyl -
[0119 e n(&) i Yt 200 ther: prefesed groap-of abﬂhpm;ndﬁref Eyﬂmula (I) is that wherein RS is

T (T e

pentafluérdeyB -H%ﬁﬁkﬂ)( *)referably, methyl ethyl, or proRyl and R® are hydrogen.
benzi m dazol - nmet hane) -sufl f onyl net

[01203 @ 3 gﬁé]tﬂ%(lj prgﬁﬂéﬁ rg]}o%%% cornpgunrcri‘sﬂo;J ﬁ(r)]m)lula ?I) is that wherein R® is

haloa(kl}ﬂ meész;ab}y, mdaz;z;lz péntafli&oBRREIr- ISUR LI B %)ﬂaﬂhoropropyl R’ and R®
CF3- N- et hyl -i ndazol - 4-yl met hane) - sul T onyl net h

are}l}(‘@‘)@ns N- met hyl - i ndazol - 4-yl met hane) - sul f onyl et hyI
(6- CF3-N-net hyl -i ndazol - 7-yl net hane) - sul f onyl net hyI ,

[0121{ 6- Wi Kheyert feyted ignuisps ¢B)-Fy ived prefeeded gsotlpk @fbmpoingds are those
or
Wher?%Bér—%z RoRe ﬁ§ pnd Rejas s dofiygd for groMB (AL RSNy | met hy! .

50112 Wthin the groups above, the stereochem stry at
[0122) h Wish ilsoprefeoredigiaips KB)-(1), atotrapﬂeﬁn‘red@oups of Bympouhdsare those

e g oS Bl of 8 PR RO LB o e carbon <o

5 and R6 are attached is (R) and to which R4
[0123|1 s I&ﬁh@&w@mtgd the refgrence49 tl(ee)refmgd prabodimehisiseicigrthaboye

1nclucﬁ=}:> afi %H}ﬁg#fe&ﬂér%sg{)f pgaﬂgrcgralfr] %{1& gl)reféelf 9‘%’& dm%&? thtegl%%ﬁmse

er abl y . net hyl t ﬁl propyl 20 or bUtK p
[0124f RegrseRtivecaipaig ﬁ? o cpmppEidef Rormria Gwhew Ripehydrogen, R
Y r f oup of

o oty 84 Pr ke B 15 A PR ARERY B5°0nd
together with the carbonpatomto which they are
attached forn1cyc|oa¢ky neH ef grably
cycl opropyl ene, NcREl ohexyl ene, nore
preferably cyclo { 116] (D) Yet another
preferred group of ormula (l) is that
wherein R3 and R4 together mnth the carbon atomto
whi ch they are attached form piperidin-4-yl
substituted at the nitrogen atomw th ethyl,
2,2,2-trifluoroethyl or cyclopropyl,
t et rahydr opyran-4-yl, tetrahydrothiopyran-4-yl, or
1, 1- di oxot et rahydr ot hi opyran-4-yl. [0117] (E) Yet
anot her preferred group of conpounds of Fornula (I) is
that wherein R6 is 30 hal oal kyl, preferably,
di fluoronmethyl, trifluoronethyl, 2,2,2-trifluoroethyl,
or 1,1,2,2,2- pentafluoroethyl and R7 and R8 are
hydr ogen.

en
nmpou
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[0118] (F) Yet
2,2,2-trif| uor oet hyl ,

preferably,

hal oal kyl ,

preferred group of conpounds of Formula (1)
trifluoroneth I,

WO bab/102¢¥ein R6 i s
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ih ooOovUuvvyvy MMMUUUMMMUUU15~1 711 "5%
711 15~ 711 O0O0O0O0O0 00 0OO0O0 UUUUUU dF
W@OR00k/108208 Vn ~c 43 WD 2006/ 102243 PCT/ US2006/ ORODE32006/010063
GENERAL SYNTHETI C SCHEME [ 0126] Conpounds of this
i nvention can (GENBERAIDS YNTHPEIOSCHEME cted in the
ction gnmes shown hel ow, ,[0127] The startin
sak

[0126],» Eampands d his igaipncandeanads by thsaeibgs depieled in e reaction

[otol 4s! re either 5avallablefromcomTerC|aI
Sc}lemsupp%?rég)@uch as Al drich Chem cal ., (M1 waukee,

) (St
[0127] Loﬁy{ﬁmﬁ%& ?fa:sn?n T%C‘[f?@%ﬁ%&@@ Rf’@lf%@?éﬁ Sarbpw ez ethr
availabiik frbhﬁémm&ciah&pﬁhérs fs0¢H QUARBICR CAEREIT @% egﬁ lwfaﬁﬁe%eh Will), Bachem

references such as Fieser and Fieser's ents
(Torrameg@plif), SyPighmadSt Lovis| Mm)sarmdﬁrepareh hy Weﬂmﬁs kndwﬁSMBmse skilled

DT A T

Organi¢ % ENostiings 107 REARIWABS and9drdN B 13, BUdls Htmniiy 8¥Carb
' angﬂ%gsgs 19913 Mar ch' s g‘%%nced Z{nl c Chems 1¥{‘fy arbon

Compquyds, (Y oml@%/l-émad §unslemqnthls5€alscv1gnsclm Publisheks, 51989), Organic

R FRTVSIGRS AT SR TP R Y LG,

(John Waapanmsmdsthmdmtn) @hd Lakek's Ovapreteasioé Ok ginse TRAYSBihAbns
ynt hesi zed, and various nodifications to these
(VCH §@ﬂt§ﬁ%¥§ ah?8k Thasrschermes e mexly dlistrakiveef spmeon@thods by which
r r
e conf S G B o O L LBy B BRL T e e
can be ofade il wilhbg suggested/tohmeiskitled e theanithavingirefetred to this dlsclosure.
desi red using conventi onal techniques i ncl udi ng but

[0128] NOthe! s'ta[ﬂlﬁ@ﬁilaﬁeﬁafs' AnH i infmedid § bf {hg %dﬁﬂaﬂn may be ésol'ﬁced and
crystallization, c rormtograp y an
punﬁedﬁ{dgmrqgu Lzslngg;pnlggltma]'tadnmuez,edcludmg but not limited to filtration,

distillation, crystallization, chromatography and the like. Such materials may be characterized

using conventional means, including physical constants and spectral data.

Unless specified to the contrary, the reactions described herein take place at atmospheric
pressure over a temperature range from about —78 °C to about 150 °C, more preferably from
about 0 °C to about 125 °C and most preferably at about room (or ambient) temperature, e.g.,
about 20 °C.

[0129] In the reactions described hereinafter it may be necessary to protect reactive functional
groups, for example hydroxy, amino, imino, thio or carboxy groups, where these are desired in
the final product, to avoid their unwanted participation in the reactions. Conventional protecting
groups may be used in accordance with standard practice, for examples see T.W. Greene and P.

G. M. Wuts in "Protective Groups in Organic Chemistry" John Wiley and Sons, 1999.

[0130] Compounds of Formula (I) where R!, R R®, RY R’ , R® and R® are as defined in the
Summary of the Invention and R’ is hydrogen can be prepared by proceeding as in the following

Reaction Scheme 1 below.
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usi ng conventional neans, including physical constants
and spectral data. Unless specified to the contrary,

W@ bwenexrad i ons descri bed herein take place at PCT/US2006/010063
at nospheric 20 pressure over a tenperature range from
about -78 C to about 150 Schemene preferably from
about 0 C to about 125 C and nost preferably at about
room (or R?blent) tenperature e.g., about 20

h

[0129] In e_reactions isc % bed here| naftRer q%be
RaJ\Rmecesssgg o_Le_c_L r%@ QLIK
y

1 exanpl e" hydioxy, am no, |m-|no thio or c§r boxl oups,
where thege are desired in 32§the final proddct, to
avoid their unwanted participation in the react| ons.

entional protegti m§ grougg may be usedfen R
HeN N 9e with sgﬁnd (d Rragti fird Or exaripl e NR'R?
¥ rITRW, Greene and g tgrin Br-ot>ec:18|v Gr u
99.0

in Organic Chenistry" JOh® W @y and Sons,

[8130] Conpounds of Fornuka (1) where RI, R2, R3n R4,
R5, R6 and R$ are as defined in the Summary of the
I nvention and R7 is hydrogen can be prepared by

[0131] PrRRG:8R6H Ha Retohdoft BANnKIA!1 ¥ & RS ardOR R84 H&hedGh TS wmary of
bel ow. 44 WD 2006/ 102243 PCI/ US2006/ 010063 Scheme 1 0

the InveyBioREVikE arRe -aREnREstRGof fotHaNg QRVIREI R I ORc&BOGH-broRkOtikg Sromp,

et g B N RO R L et

Invent15h Qngbr @ecfu!cilve amidaked }eaa‘i‘&%dn@ﬂlo% pﬁ)vlfd%t L Rund OF fﬁih%la 3. The

wher e and R8 are as defined In the Sunmary of
reactlom m@arnﬁs«ieqw nmﬂle\mQShnmpf@samMg delwdeatingfagbuwirsirclh as PiGlh eragnesium

st Tofbn Ao R P et oas R G S b ine

pyridin§uaidaliylikd addia a shith.’lﬂe btg&mctsﬁli«%ﬁt JueHus fﬂeﬂ?;le’i@cﬁﬂﬁ’id@ fo give an
reaction conditions provide a compound of formula

imine. Hhe imne4e redyped with a spitable Tsducing agané sméﬁ@@nbborghydnde sodium
cyanobétb?x&@t%éa afl® méq{k%tl*x g?lﬁﬁ’"ﬁ?@f}r Gl Q?I@?nt-ghgﬂ‘as rlg]l%gﬂcﬁsétﬂgﬂo} Qind the

I sopr opy Foacs e presence’
like. of a base such as diisopropyl ethyl am ne, pyridine,
and the like and in a suitable organic solvent such as
[0132] ”Q?diﬂﬁcﬁ‘ﬁﬁs 6Nfopbifle duendsve zaﬁlﬂubf&ﬁ\ﬁhyﬂ&%ocﬂh@h&% dnd 2,2,2.4°-

reduced with a suitable reduci ng agent such as sodi tm
tetraﬂubmagﬁtqfdxend@q alsadmmmcml%amtdebleh Wihsrsieqn arptepdred by kethiods well

known gh u{ah:a %!— es ers o% ?cln\{l% J2 g,au he pall'gpare& 1}313? Rl%il:hodse %v% Tﬂoal)wn in the
art e.g., PCT Applications Publication Nos. WO 03075836, WO 00/55144, WO 01/19816, WO
02/20485, WO 03/029200, U.S. Provisional Application No. 60/422,337, U. S. Patent No.
6,353,017B1, 6,492,662B1, 6,353,017 B1 and 6,525,036B1, 6,229,011B1, 6,610,700, the

disclosures of which are incorporated herein by reference in their entirety.

[0133] Hydrolysis of the ester group in compound 3 provides a compound of formulﬁ 4. The
hydrolysis conditions depend on the nature of the protecting group. For example, when R is
alkyl the hydrolysis is carried out under aqueous basic hydrolysis reaction conditions to give the
corresponding acid of formula 4. The reaction is typically carried out with cesium carbonate,

lithium hydroxide, and the like in an aqueous alcohol such as methanol, ethanol, and the like.

[0134] Compound 4 is then reacted with an a-hydroxyketoamide of formula 5 to give a

compound of Formula 6. The reaction is typically carried out in the presence of a suitable
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i ke. 15 [0132] Conpounds of fornmula 1 such as
2,2,2-trifluoronethyl acet ophenone and 2,2,2,4" -
W@ edosabd2edr oacet ophenone are commerci al |y avai P@bUS2006/010063
QO hers can be prepared by nethods well known in the
coupling agente.gbearotiazelesl -yloxfuispyrralidinaphnsghenjunelexafidodophosphate

@yBOBE B tnr sl A o it Bineiid) Bk hetetgsophosntite (MBTU),
O A W 1561 S aoms gL EgutlichopnoligY @11,
1-(3-digreinianineprpyB-4ghylegbadiimige 35drooklprits (BIX), or 1,3-dicyclohexyl-

525, Bl...6, 229 . 011B1, 6 700 he . di scl [LeS
carbodfint T P P e B b ot o b R OIS gnd a base
such a2 M V-deibdprop B Flanitye] tridthr A hrirRf Mrﬂﬁhﬂﬁfo@?hcﬂ%@,uéﬁd' the like. The

., compound 3 provides a coppound of formila 4. The
reaction j&fypicgly sarsigh anitat dA40 4@ o melonablyas aheut 256 Cotnd teguires 2 to 24 h
¥ i al th .
o comil; S0 AR 0155 ORI S0 Sy ol i
solvents Yel p.o nettiydeneahtiridenclterorin, amnbthe dike), Wectbkiild IV, N-
. correspandi ng acid of fornula 4. The reaction is
dimethy{Jpmaplif, cdieTeal solverts SURHR tREYiofan Sarane, andithe Wiaum
hydr oxi de, and the Iike in an aqueous al cohol such as
[0135] mreA lernaively tiaatol e caupdingsteplcak be carkied 34i bydirspeanvertihgidsinto an

. th reacted with - hydr oxyket oam de of formula 5
active 4o dleriyative SuclyRs SRR Sienand tisn Toasing it ghohydroxyketoamide

L ! . ; L .
o Sl K85 ksl 1 PRSSEIERR! TSIy
this reaporz depend potles datyrke of yierdctipy acid Qe atiop.h Bepdxanipls)if it is an acid
..hexaf | uor aphosphat.e , (PyBQP(r) .

chloridg AESYASE of 105 ey 4 RIS Nk 1 B PERTERISE Acishlphpse

.g. trie@yRiniHg) v T Wridi i i i
o oenaor Tt ool oy yrdns, pd e e, Suielp resetion syents ae
polar organigfsolvsnshds W@n{tﬁi&]’h{)lv-dimethylformamide, dichloromethane, or any

. - (3-di hyl nopr - 3-ethyl car i i, m .
sutabl b Sk 1o COBBRA B g S S eRpred By ethods well knovwn in
the art €8, tiRgicaiibe prepb¥e@lby thPhiodstRirésydekdtitell §n PCTSHPHSatidh publication No.

1- hydr oxy- benzotriazol e (HOBT), and a base such as
WO 02#1,8&1\6/& the diselopiyre of Whichis Hsorpordted hepeinbiyreference in its entirety.
N- et hyl nor phol i ne, and the like. The reaction is
[0136] t y(rtidatidnyofahe hydeolyd grouptin 20mpourdld With prsaftstlabkidizvig agent such as
Ng@out.gs C, and requires 2 to 24 h to conplete.
OXONE| iproyiifes arcommoupd okkEowatia @-are inert organi ¢ sol vents
such as hal ogenated organic solvents (e.g., nethylene
chloride, chloroform and the like), acetonitrile, NN

10, di net hyl f or mam de,._et hereal .sol vents suUch ASg
10137 ; TR CPRRCTS SRERENIATAERE 1 s B R Hols] R and R areas
definedAh t18S S\@dh¥B) of thé BRIV MITOUR hidiBe&i &R BedteRe LBy ploBkding as in
out by first converting 4 into an  active acid
the follq*@mg\léapn@ Sehemezkbeewci ni ni de ester and then reacting
it wth an a-hydroxyketoam de of fornula 5. The
reaction typically requires 2 to 3 h to conplete. The
conditions utilized in this reaction depend on the
nature of the active acid derivative. For example, if
it is an acid 15 chloride derivative of 4, the
reaction is carried out in the presence of a suitable
base
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(e.g. triethylamne, diisopropylethylamne, pyridine,
and the like). Suitable reaction solvents are polar
woee@anix4xol vents such as acetonitrile, PCT/US2006/010063
N, N- di et hyl f or mami de, di chl or onet hane, or any
sui table m xtures thereofwunds of formula 5 can
be p&gpared by pet hods well known in the art &9 w5
t heyjcan be pre ar by the %odﬁdures descri bMOPG
GO apol i cat H Koy on \~20-9FS 02/ 18368;
di scl osure of which is |ncorporated herei n by
referfence in it8 entirety. [0136? Oxi dati on of thel0
hydr oxyl roup in conpound 6 with a suitable oxidizing
agent su /BLQMOXO\IE(r) pr oviRlesR®a conpound of Fornul a
@t natively, d«ﬂ eHof Formy a (1)
V\,here R3, R4, R5, 8 are as 25 defined
in the Surrﬁary of the Inventiop afld R7 is hydrogen can
be prepared by proceedi ng as |n the foll ow ng
Reactiorool Soingrreind off érowla 8IFhMOR 196 ddditRd 3 the Summary of the

Inventlgl% éoig %/gg&%qg g}gﬁgéﬁ %n&gén%oég?w@%‘ %%_FR%%IQ%f @Gré%?aR?where
8 is ad dofinkd it tHBEBAhAY &ﬁhﬁn@&{%ﬁ%ﬂ& an Qi @n$Hohg e oﬂi)rmula 9.

is as defined in the Sunmary of the |nventiop and

Treatmient of Sswith ab peamly@em perop@wdiof éorgml& IwwheraR is not hydrogen

N M AT, NN ST AT IR g
resultifpOdIEshen d1 Efovitfes fabffipbanPof fofRdh ABMicPfs tRerdnedd to a compound
or ganol | t hi um conpound of fornula R8Li where R8 is not

of Forrﬁ%r@@é escpibed iiRehemsipbariel JwtabReaiwygen piotecting Seoupg epd reaction
e
contiBhOLF SR (8 R nd S BB bR PhpdBor g ot .
G. M.;\Mnbzebtmgsthwn i Ongetic mtkwismerWﬂem& Sonk, IEo.rmDa (1)
as described in Schenme 1 above. Suitable oxygen
protecting groups and reaction 10 conditions for

wtéﬁaﬁezkh BohACure Bf @fF&@i’ﬁMé mwﬁl&%@c /A er? QNRS bfld R are as

G eene . Priot éct’ing G oups
defined i m tli]: §mmmr)8yfﬂlh émre@tlon] elimRW IhesirO@elSoansbe prapared BP Proceeding as in
ati.ve unds of Fornula (1) where R1, RZ,
the fol eacﬁgngé%e 53%8 Ware as defined in the Sumary
of the I nvention and R7 is hydrogen can be prepared by
proceeding as in 15 the foll owi ng Reaction Schene 3
bel ow. 47 WD 2006/ 102243 PCT/ US2006/ 010063 Schene 3
OHR5 R6 R5 R6 R5
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CH3OR6 + N OR HONOR a R8 '"NOR OHO BF3.Et20H O

0 212 3 (1) [0138] Reaction of an amno acid
weomwpow?d of fornula 2 where Ris alkyl and RSPCHUSZ0§010063

defined in the Summary of the Invention with a

hemi acet al conpound of fcbcheme ¥ provides a 2-

(1- hydroxy- 2, iﬁq;:l fl uoroet hyI am_no) acet ate corr&@ur]g;

of orrrula 12. The action i ri ed |nt
dlf»—e—acrq_wwi OBC 'El aD\N/iOR

c e of &
p- toI uenesul foni@acid and T™h an rorratBFeEtnsbdrocaH

sol vént such as %ol uene, benzeng, dnd the |ike. [0189]
Treatnment of 12 with a conpound of fornula R8H where

R8 is yl or heteroaryl under 10 Friedel-Crafts
Teacti conditions or trialkylalumnumin toluene

provi des a conpound of fornmula 3 which is then
converted to a conmpound of Formula (1) as descri bed

[0138]5 pBeastiop of 2w pmio astcheannaang of fwmplahwbersR Eallyilland R §s as

5 aunsUES ST 95 B Ui o B3 P8 AR s o2

(1-hydpoxery2, ectnﬂyomm@mﬁn@gcaae compdmdtdr Q‘oﬁlﬁilit OV WHe reaction is carried
Reaction Schene 4 below. Schenme 4 R6 Rz R6 Rz R8
out in thppresengeql@ratabyioqneyunt ofAn asithsuckgs m=t01@renesulf9mc 2gidpad in an

e el i ol O

IR E ST TR -
10 FnedeILQfa!ﬂﬂd kéhchidn WhYRTEi§or or ti$a Qlﬁﬁﬁhﬁﬂn & toﬁleﬁ@gmes a comp ound of

protecting group and 'S or a precursor gro
formulg 8 vghich isgh¢ndammerte toraj qompound of Formula (I) as described above

-al kyl ene- S-al kyl ene-heteroaryl, and the like) to RS

group provi des a corrpound of forrrul a 15. The reaction

carried out in 1 52 13 md 5 b
[0140] Alternatlvely, compounds of Formula (I) where R, R?, R?, R%, R?>, R® and R® are as

defined in the Summary of the Invention and R is hydrogen can be prepared by proceedlng asin

15  the following Reaction Scheme 4 below.

Scheme 4
RZ ‘ RS Rz
RO RE RZ
OR’ . optional __I_ )\H/OH
+ OR a
RS J\OTf H2N — RBJ\N)\H/ R N
o) H o}
o}

RE Rz

H 8 — (I) or precursor to ()

activated acid deriv.

20 [0141] Reaction of a compound of formula 13 where R® and R® is as defined in Summary of
the Invention with a compound of formula 14 where R’ is hydrogen or a carboxy protecting
group and R*is R® or a precursor group (e.g., -alkylene-S-trityl, —alkylene-S-alkylene-heteroaryl,

and the like) to R group provides a compound of formula 15. The reaction is carried out in a
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48 WO 2006/ 102243 PCT/ US2006/ 010063 suitabl e organic
sol vent, including but not limted to, diethyl ether,
W edosabedy of uran, acetonitrile, benzene, t ol uRCEUS2006/010063
xyl ene, and the like, or m xtures thereof and
suitablemirgamasdlyent,intlhding betwot dieitet toydiethylgssiter, cteﬁahydm'ﬁmp hdetonitrile,

benze%; ?qﬁmq?égf %e?bl t¥ ﬁwl{l:cg,{ o anl C g%gf r:u;ﬁ (;éIIOIelglli]}y 1|nqche presence of an
organifl ok BRPERRYHARL! hPfe"i*éfhlﬂ ' the Bij% akd ﬁ%etﬁiﬁ%ﬂeﬁ?bﬂdm@ e
i norg anlc ase e3|un onate

methyhmrpbcpimeepolhdntc,lﬂnsbpmpylbﬂmyhmane and theHikel iPreferablye the inorganic base

[ nally carri.ed ou h ence of
is cesil 4 °H©tea5§é‘m£ B RO gt ey s gpagtion is
optlonhlﬂbecarﬁé’@6ﬁt| iR Mhd fredeRbd bf-‘fg nt'sHeihd AOREAEE %Eﬁes. Preferably, the
21 Conpounds of formula ™13 can be prepare y

reaCtIQﬁéﬁh@ﬂQdWéMtrmmepememe art. For exanple, a
conpound of fornmula 13 where R8 is phenyl or

[0142]4- Cba ?6MWd>mﬁmai13?&m&pk@p&éd 69&@&@6@%}1%@% npﬁaeart For

r eadi prepared fromco rcially avail abl e
exampjg; pppmpM@w@gdﬁy@reR is phenyl or 4- ﬂuorophenyl andR is

ity o bELOR HARSRATLPISOROTGIRRIAIL DY,

mﬂuomacdtqﬂieﬁomea@itﬂﬂ pg’ -wﬁlﬂhoﬁiaeétolﬂ&nSMe ﬁ%lﬁ Weﬂﬂﬁng the keto

ithiu al um umhqude and the |ike e sol vent
group l‘agaléﬂ FEOUBPYHEAR Freiuging pgent shdligpsagdivm berghydride, lithium
alumin®XPRRIrRle, AMAGRe BRI PR 7S Eﬁ(ﬁ% dgg enld§ oHZl?ecljtgbs feﬁﬁ{ﬁlg ggehnt For

Is carried out In an a rgani ven
examples wiren bediwh boedhydridé is Lmedzlthb Imachbkm cavifeioult iid i aliddholic organic

| um n hydri de ct on carried out
T T TR T
reactioh i€cdrtikPout R8 a8 bibeRaPolvedit guc% as Eétfa'hfy‘&'bﬁlraﬂ and the like. Reaction of

henyl et hanol or 2,2,2-trifluoro-
2,2,2-trifluorpt luphenylediann)) el AdtifluproH - (%ﬂlﬁdrﬂphenal')b@aaiuoldetlﬁnﬂlc

| hi d h d
R i A e
formulhl )IBl MG&DRM ¥art fydroger?and 10 @ ,rlt,?ﬁ 2uRhe€hbetl§ABaPle prepared

prepared 20 _from comercially avail abl e
from Cweglajlysavaéﬁhlamw émeakeﬂﬁonopmpa@ﬁrplagn d%éfispnb@tiabove

Optes ey S0 SORIEISSPAIBLAG B LRI c58Bponin

halo gelhtﬁéd)gxet@hmd)mmﬂop k‘lﬂtabhﬁeduoﬁl’(g ageﬁwubh lab Eatéﬂ@lliﬁrﬂfb or BH;-DMS

e e s i
catalys{ Br) (SBTEE | p h Rk WPIH@E Trethdnd ﬁ'ﬂ tﬁ? bre@énc(e%)f BEN to provide

-ca I ne- net hano
chiral bWb@h(ﬁ thessonverted tveaepdind dRias dbscabed)himjvevwﬂoﬂn’(poluﬂds of

rormuth B CORLEL S COTBOURC, 12, 22 descr et BRONE,, o oo i

the art.avai | abl e or they can be prepared by nmet hods wel |
known in the art. [01431 Renoval of the carboxy

A NI RN T 1T
a proteftingngibwp povidth e cempeiidd STermiiLd6.! Thé EsMNTordsRBe B remove the

carboxy protecting group depend on the nature of the
carboxx alfog,qg(lyg ,gfq}qp rpggorgthg apturqof the garhexseprotecting group. For example, if

’ is alkyl, it is removed under basic hydrolysis reaction conditions utilizing aqueous base such

as aqueous lithium hydroxide, sodium hydroxide, and the like in an alcoholic solvent such as
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R is alkyl, it is renoved under basic hydrol ysis

reaction conditions utilizing aqueous base such as
wW@owen43 i t hi um hydr oxi de, sodi um hydroxi de, BCTUS$1986/010063

like in an al coholic solvent such as 49 WD 2006/ 102243

methapl] pheR00GdThe RS Addititially if tit Rgrolip irecuinpiduad | 14kea precursor
Addp t. | | ro n conpound 14 is a
group {0 g'éd b %}P&?ﬁ?dﬁs%@mf’ ¢r "3’%}‘1 thess nMrPfYétf $#P- RS

Eol or or after the ester hydrolysis step. [0144]
[0144 Kﬁ@mumi 55 (wihase B’ I hyidgogepHomkfeis )hemrcomﬁerted tb lammctivated acid

detv Y FL 584 LR SRR AR RSB SR steb o R A8 b
compduiiid dE & BICNS hFdvides 2 col! bennflﬁr( l?enERﬂE R? 'og %?ré%ursor
conpound of Formula (1) when IS a precur

COmP%ﬂq%(Iwhm i5) 2 pUEeUSIRAIPE 19 Ry &da@rastovatgt mpderwaﬁse can be

prepargﬂ grrl]cf'@tgfé C%tc%ﬁ v@ﬁq&nﬂ%ﬁ%& ﬁt LY§ eﬁ\%’%egﬁ? b Jheac é? %&md derivative
can bet gmelateﬂlm sineth the pfbsdﬁé loy a@my@mdcsa FoR ex&RpIe! ﬁftlfédadtﬁ}?ted acid is

Slhifg 1} the presence of conpound 5. For exarrpl e
acid hylide itjs firg prepared hyrerging46i Vaﬂh&halqgeniatmg sgani such as thionyl chloride,

T s I R T e

derivativedis ighearated acszaobwmeadstmgmmn@umﬂ 56 aril § &1 thatpresehade oftalt@itable
1actlvted aci le% tlvels enerated in situ by
couplifig sgcf’ 1§ BS‘}Fﬁg’tﬂ%a o1l YRxyrisPyTEpl pa%%lenw@l Bxauotophosphate

(PyBO'P®)t B eBzotERH 1LYV A T ﬁ‘etrgmeiihPfl-urom aﬂuor ophosphate (HBTU),

benzotri azol e- 1- yl oxytri spyrroltdi nophos on u

O-(-aggbeasationcbidpli biettmeBOrgun hexaﬂuorophosphate  (HATU),

1-(3- dlf%e E@g{f@}lgf)' Qs oig?ﬁ%{ﬁ%lc?rh%dfx&nde hydro ﬁlogge EEIIBC)U dlcyclohexyl-

carbod@fide )?ﬂﬂﬂierlihl@tz@étrolaaﬂ i the Er&e&'e%ﬂﬂ@@&:@%nﬂéﬁ%b%OBT),
sphat e

hexaf
and in %)(%CSGP‘PFE‘?‘%NQWW oN- yu@pmmmm,. trieihyamine, N—
methy]%l@%‘ﬁm: Of[ntdqﬁe E?Examtaﬂi el%gan gﬁ{ %o f‘ ﬁrg 1B?1£ é%%g]jé) sQ Vents such as

halogefiatbd) olrgasiy hﬁhmﬂs m g,é ﬁie&y{dﬂ%ﬁ]l)ontde 20htbrbforih 8ndothe $i& 8 Scbnitrile,

a hase such, as i j sopropyl e ani ne,
Nl Ryhatiidaecinoteal sobRyh Ao droah diesanekand the ke, IFR°
isa pregul‘sblaﬁjoﬁp E@RC 5119 @oﬁ%hgg gﬁalﬁls grroﬁ% g{] %1Sd%r Q:%H{p,%uﬁ(? Pﬁﬁ‘]ﬁ%ﬁﬂa D e.g,

such hal dgenat e
convers;hn of faibylemsfaﬂlqﬂmmetamfyl the-alkiylenp-S etk yland- hd:tbx@aryz Onder
amdml h (g%lfornan1de et hereal solvents such as
?%F?ﬁ 1905 di oxane, and the like. If RZ is a
precursor group to R5, it is converted to R5 group to
[0145] -4 gpmpoundofifesunls (Bfcarde woiveried jo ether conymuuds of Bormula (I). For
@f al kyl ene- S- al kyl ene-heteroaryl to
-al kyl ene- S02- al kyl ene- het eroaryl under oxidation

reaction conditions. [0145] A conpound of Formula (1)
[0146] . A cepapeugidf Hosaulad Devnisiniegebyrirats swup mmyrbﬂ raeparged by de-

a]kylatl'SHfbenz%Efatf‘c?ﬁadmh%g(og(g/%@ryééska’ s%ﬁ%}ﬁgeﬁ t?lg?? qon mmg é% acid group, by

cont ai’ni ng
hydrolyaiskoflaatesien ébﬁp,zaﬂd&hb%rtoﬁﬁ‘auﬁhﬁg @b&%&yﬁ}b&i@ﬁlﬁée@féht of a bromine atom
substituyent; those contalnlng an acid group

on the gRregspMdMecompoypdsef EormyladDe: A gorapetng: F@cmulau (¥D| qegtaining a
cyano &¥&5%m Bl SRdas %'T:%Hjesp%ﬁmdi%g %E.I%m({’] gonaﬁlgmg compound by hydrolysis

of the cyano group. The carboxy group, in turn, can be converted to an ester group.

examp

[0147] A compound of Formula (I) can be prepared as a pharmaceutically acceptable acid

addition salt by reacting the free base form of the compound with a pharmaceutically acceptable
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on the correspondi ng conpounds of Formula (l1). A
conpound of Formula (1) containing a 30 cyano group
w@2amwehe2¢dnverted to a correspondi ng carboxy CPCI/EE20061¢10063
conpound by hydrolysis of the cyano group. The
inorganig oyorgange wfb Anltnlmtmiy, agdarmheceuicallyraceaptable base addition salt of a

comp(%#lgp%gﬁgbn (h oA g? ﬁ%ou n gfé?q% ngﬁﬂsgg%gbdet% gthe compound with a

phanmdaitfealwla&a;bthblbyndrgaﬁé oG ﬁﬂi@bisree Endgafic bl &g%lcfabﬁs and bases
onmpound with a pharnmaceutically acceéeptable
Sultabh:desvhz OrepaBtipTpf ﬁusm@mwmﬁy acmta@mws of cmngamds of Formula

@ are%gf i%rth’gi(llj h}%rc{)éﬁh Stlg % Xecpg%BP@bsM f § aI St %%( ﬁ)l ia(]ﬂtnfonns of the
compdnmd@bﬁﬁr&freﬂh @y candRqregiged Wiend Ja&e oﬂﬁlle @tai‘tﬁ{gghﬁﬂ‘enhﬁ ®r intermediates.

conpound with a pharmaceutically acceptabl e inorganic

d.b
o145, B R0 081 oL DTSR A R PR St o
the comespendiap baseﬁﬁklitmn@ﬁlt Oﬁmi)@ aldtﬁﬁoroialﬁbfrﬁu Fer &atiiple, a@nipotind of
e defl n|t|ons section of this Application.

FOHnuiﬂ {Ii{’]’r?lé‘?q pdditiqnsaltdenm candreonypriadie theeamsspendingfee base by
treatmE Qshﬂ%{ uitadlk b%?éka%e a‘ﬁ{rﬁ‘&ﬁﬁﬁ gl% s%ﬁltfofios%ilgﬁn ﬁxdro%ude and the

tarting materials or Inter
like). Acqompwnd péEorhaﬁze(I) mm’mseﬁddmen sanfoerreds be torvertst kethe

o BTG b S TSR

ound of Formula (1) in an acid addition salt

[0149] oTh?nE’aQ?ﬁliﬁé of epmpeundd of Bominda (Ibcmelsqqmmhra@by nethdda ksown to

those ycr AL ot o BBl R i b it BY el an

unox1dkeddhmuﬁtﬂxe @bmpoid b fF ofjilal (T) \ﬁlﬂb&’ﬁ@xlﬁﬁ f%dg@ﬂ (%@ tmﬁ%lﬁberacetlc

can_he converted to the corresponding ge acid
acid, permadeif Agjdyiarbengois aidaneracelisiagidg @etgl-chlmmr@whwm a01d or the

like) uf"'éé%lﬁrrtﬁbgtllzéxs 1%9&1@ %])lvglt&?e gﬁ ggx' %%éna?%%l‘égﬂg qal OO\II\IMSU?% 3¢ hose

dlchlorofnedlade)rm lajppmklrﬂldtely |®°(E hAltmmhtlv&grtheNaimd@ of theoeongi®einds of
ar at ng an 15 unoxi di zed form of
F°“n“fa%@ .‘PE Ef%&“‘grdﬁ%% Fl}ﬁﬁ -9xyde L g epPraprizss slartinggatanalnt
(e.g., trifluoroperacetic acid, permaleic acid,
[0150] pe@@@hlemde OéEmmul@éID m:lgtouctdlm fdrm can be prepared from N-oxides of

compoglgclis?o Io'gﬁ{ﬂ%@ﬁ by’ e@ﬁﬂé 8/1 § N ng(aegeﬁt é Lo SHQ:P% éyé]:%gtcgamde
mphenbyﬁi{(’ﬁ&fjlﬁhb ) AfthisH{Chbraigydrid CRURPHED , PlospRdH:® ﬁidﬂﬁ;rﬁfe}’

ternatively, the N-oxi des of the conpounds of
tribrompdg, gy the like) 1%?111@@3913%@18@@10 S@lcvjmtt(hg Reassaitide,afthaanl, aqueous

dloxangQJ‘Prt}?e]Dﬁl{e?%fo%QfOE' ng material. 20 [0150] Conpounds of

I'n unoxi di zed formcan be prepared from

xi,des, qf ounds of Fornul a by treating with
[0151] 4 Poggﬁggldﬁ V%{y@ﬁ SP ‘(hg cgmpoungs{of Formylp (]?) cagbeRicgared %y methods

I
o SBREOY BN e b LR SO o199,
Bioorgymie ahd kezylidimal &'hsmm‘@dlea‘ersnv’bl 40p. gl@ISS): Ecﬂle‘x&ﬁple( Qapiopnate
acet %nl tril % et hanol dgeous di oxane, or th

prodrugg,cap b propgred byepqing gjnopr awefgzeéépwamd/@@qsmuiar@ with a suitable
carbam$REAL AL (&5, quwioﬁyﬁk}lc&ﬁan&‘fﬂ&fdﬁfé?ﬁ% ﬁ%oﬁ%gpga?bonate, or

the like).

[0152] Protected derivatives of the compounds of Formula (I) can be made by means known

to those of ordinary skill in the art. A detailed description of the techniques applicable to the
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known to those of ordinary skill in the art (e.g., for
further details see Saulnier et al. (1994),
w@ewongami ¢ and Medi cinal Chemistry Letters, VBCT/UZ200§010063
1985). For exanple, appropriate prodrugs can be
creatiqur affpaotectinipysrowmscni tigiaremonaldenibe dounddd TCWNBesi@, Potecting Groups
. F I I 1 1.0 I t.abl b | ati t
in Org(zgz_rc&fvngze.g'is,)3r‘y\élzdtitlon?JghlilI 1ey<e§c ch:nas,r Inac. 99a9.I ng agen
1, 1- acyl oxyal kyl car bonochi ori dat e, para- ni trophenyl
[0153) aCovmpateds ofthe Bosenhinvkitiommay Bd &itiveidendyemiepated or formed during
derivatives of the. c

the progess of the myention, as splva ?rggg% % gt%s;)?ﬁyﬁl?z{{%& c@p@fg%ﬂn&srepﬁth%present

invent®ntma @&ﬁl@éﬁi@ﬂl)ﬁ}ﬁﬁ%{ré@ﬁ ' i %110%21 '
. appl i}ﬁ%bl e to the 51 %%fa}l%%%z%ﬁ%m U g%%g// BET0% %owem
mixturey ésag ega¢ selvente suchrag dipxin pefrahipdrofiren or methenall can be
found in T.W G eene, Protecting Goups in Organic
[0154]Sy(1bﬁ!1?5m§ds o3 Ferielh (1) @fn b plaPardll bethefk iRAPRIual H&reoidSR&s by
. [0153] Conpounds of the present invention nmaybe
reacting grigesiiie Mikirgpefdbe pampemdivithhatontisally gctivetresobviog egent &f form a

. 10, i ' . . dr at , dr at .
e of YRy 8, R g A it
pure erzmtivmet. Whily rgpohivion ef elitic@ersyah dk ingidtl ioafudin@sdvalnt

organi ¢

. aqueoys/organi ¢ solvent m xture, usin
diastergrietie privadiyiesofeonpogndspf Eogpﬁla@ddlémwgﬁp esmpletas arropreferred
s, e SEOURSRCR! sF DR AR e o
meltingpeints; boitihg poimtsc sotplilities, rdattivign etoptand abh Ye eeatiily eeparated by taking
dvanth &S Ei ng.a e, t.Io_{q rma gair of . di ast erepi soneric
advantage ol thosg dissmlarines, [he ddlorsbmorsee b srraraldiby egvBiERphy or
preferdbli€ b9 Rép b @t onYreddutiia tBcHRARE bNTR ﬁlg?%\giffe?erfcﬁ%c‘ﬂf ity O The

., enantionmers can be carried out u coval ent
opticallyj piwe enantiemiet isther xeaoveyess alohg octhpbe nadelvirig gentybly any piactical

' i abl |exes are preferre e.qg. .. .
means a5 S5 B AR 18P B TroRhe R o 4 Bl Ao efhe egtniques
applicdbiue the Sfkolatibn PhtEresiddbmers OP €sthpAmds Eroth their Mehli® fhixture can be

aints, boilin oints, solubilities, reactivity,

found ’"g‘tJé%“) J aaaWSeAgmrggg}I@aam}el £b Yéilen, dgamyomerk,i Ragemates and
Reso[ui}gh/ﬁzglﬁ\lgwﬂgi,ggggéemgj ‘ﬁ%@;' arities. The di astereoners
ar ate 0

can’ be sep by chr tography or, 15 preferably,
by separati on/resrl ution tf_h [ 9ue based upon
I TEPAratig 01 IR0 LICA £ C

di fferences in soi OEEES |y pure

enantioner is then recovered, along with the resol ving
[0155] 5 Japractisipgdhiy inyrention several progesses foathagenkwtion or pwsfidation of
: TN ] k Ok re det.ail.ed.-descripti of t
viotogpl RS HAR64 O DalBh FrRHAL BB Bk Pl o ar
discusssd Belewi soners of conpounds fromtheir racem c m xture

can be found in Jean Jacques Andre Collet, Sanuel H.

W | i ONS...John .
o150 5y QTR Sy GRS RSP R 0 m
art suchivgrelyt the fnfetitd] ofl Kolferamtl IMilstgin Marard mﬂ?pﬁ 6UO 53 @Y f@ h@dification
rocesses for, the generation or purification o .
there"fg?%ﬁ 38 _aES&P{’%*@B%gEdg?téﬂ U8, I RiRA&S Hor ypicelzrd mguserns rat is
immunile@ R thE MEnB PAdri VRPN ibatddGo 3'drotBfh carrier, boosted and the spleen

(and optionally several large lymph nodes) removed and dissociated into single cells. If desired,

the spleen cells may be screened (after removal of non-specifically adherent cells) by applying a
cell suspension to a plate or well coated with the antigen. B-cells, expressing membrane-bound

immunoglobulin specific for the antigen, will bind to the plate, and will not be rinsed away with
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25 di scussed bel ow. [0156] Monocl onal anti bodi es can
be prepared using standard techni ques well known in
w0 b@e/16m283 such as by the nethod of Kohl er and MT/ESB®061010063
Nat ure 1975, 256:495, or a nodification thereof, such
the resigf thesuspicbsidn Resitio Becells) or allidigsociated\pteen cdllk, aiethen induced to

t Qs | d.with th _
fuse wishTyfeforgd 1545 Qo5 oo oaros P RY RUERS IgplomBes &y use in
the hyBﬁ&’izitlb%s $RIRRNNGR a@ﬁ%lé’ﬁ&xh%@hhﬁén%ﬁi’?%}gé chlﬂﬁ? ®o 1¥{§b‘?. (ATCC).

no es) renoved and di ssociated into single ce

57 e e R R P RSB eeres

be for@pd v tlle thouSeembnSHIGRE RSy hdlcbulsad Sedite Méirl mﬁqﬁﬁfogancny in
with the antigen. B-cells, expreSS| ng menbrane- boun

humanSr{W}ﬁf@gﬁtadLNfﬂﬁmsw&é|3F19c,298dp0hu|gbo ahah Qeae, Nek.|Acadi Sed WA 1989

R T T SR

Rlecmaampaml Notur&es88 mnm Bvegilobfen eval. 8tlensl PIBBCI39t1884; and Jones et
cells, are en induced to fuse with el oma

al. Na’é‘éﬁ f%sﬁ%lf%?nﬁﬂyﬁblﬂ%ﬁﬁé‘h REp$ s prblishied Degid3, 1892; and UK. Patent
Pubhcg&'cﬁhng;]gzlﬁg 1f69r d‘ﬂ)ﬁ?héﬁlrs t@le lgyjyl di zati ons i ncl ude

those avali [fabl'e " from t Type Cul ture

155 T BT WAL oL SELSE s oot
exhlblﬁ@f’lﬁnﬁﬁ)léééﬂﬁﬁldﬁﬂg%fb% edBHHRE ﬁ@ﬂ%&%ﬂlnaﬁﬁﬁﬁ%ﬁ%&olecule can be

ecul es to reduce their |nnu ogenicity In
produc(edr\iuﬁng knewn technipes, ban @94. Bho. H¥3Acdd SaiglUSA $972249:2659;

Hochnlghdf i, Mcpe sz g (3 mmer Blyyah e Aot osBl edoBluson e .

Proc. mszcawsaSwSA 198885 (153:387 R land U, S N8 U(6s. 5998533 %n@?y%az 405, and
erhoegen et al. Science 1988 239: 1534; and Jones et

U.S. Py Noph4f: 8781986 321:522; EP Publication No.519, 596,
publ i shed Dec. 23, 1992; and U. K Patent 10
[0159] Pullnl the altdrmativisia pligeAispl; s&ﬁtﬁm @ulblellﬁétfﬁ) eﬁ@@nd % monoclonal
b %, Bl) 015 Ant i body nlgbecu e fra? g
antibogy plecule pegy %’%W" gL 61 %lsNa%%\ 9%6(%24:15&3@ clarber al. Science
1986 29%@0’% tUQQPdtWQ'ﬁ@g'@gh% h%§ 262, eJt%L?ﬁM&‘? 1%926190'95 254:392;

parent rmonocl onal” ant i
BarbasyHI ergelkiMethnds: €imyi. MedsEndynMrl%S 814, Bertas,. IIlNatal BoadVatl. Acad.

72 69: 2659; Hochman et al. Bi ochem 1976
Sei. US?%{‘%%@7 tlich et al. Biochem 1980 19:4091: Hust on
al. 15 Proc. Nat. Acad. Sci. USA 1988 85(16):5879;

[0160] arietmoglngmaquenmsfor thedwayysargl lighti cisyin OItiNOS pfﬂnndrab hcBecules

9 01 e al t.erna
selected ﬁ{mm Ph Fﬁeacégdsly l?b %[y %% éso[l]qst%tgort Sé’n@?ﬁlgﬁ‘ij apﬁ 8loned into any
su1tabld$me‘m| od meglico fdri R Prbysiom | BB I Rithratsi oSy stefh Hdntlfe%sed
et al. Nature 1986 324:163; Scharf et al

1nclud1% J@mygmpig ggctggqj m%msqyt@mpigblan Riad mamnggizn ;sgtgergﬁ dExpression

systemé"mG% te%g%ilclﬁc?entﬂoi%tde%lérﬁ?ﬂ éﬂvﬂl Bl t%ll %%Jt%’%glﬁ%? %% i,gé%eddel et al.

Nature 4999128 B544) Boedddl ler gk ]\ﬁlclezd:’ﬂ@zds RMBIIDS0 801887, Elﬁﬁpeanl;%hcatlon
8

No. EP]3 97]76 l% %at No. 4,551,433, deBoer et al. Proc. Natl. Acad. Sci. USA 1983 80:21-

25, and Siebenlist et al. Cell 1980 20:269.

[0161] Expression systems in yeast include those described in Hinnen et al. Proc. Natl. Acad.
Sci. USA 1978 75:1929, Tto et al. J. Bacteriol. 1983 153:163, Kurtz et al. Mol. Cell. Biol. 1986
6:142, Kunze et al. J. Basic Microbiol. 1985 25:141, Gleeson et al. J. Gen. Microbiol. 1986
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[0160] The codi ng sequences for the heavy and I|i ght
chain portions of the Fab nolecules selected fromthe
w@bagaoxtespl ay |ibrary can be isolated or syntPEBUEE06/010063
and cloned into any suitable vector or replicon for
132:3459 (ReggenkampAum yl. 3ol Gon. €Geaen 1 88620230 Dlas &1 @lo Bizteriol. 1984

155:1156 e Loy deZHPgn%«?q%q?é?ai?sgrﬁé%%féﬁéﬁ denBheasbn

B |
zo/T@c‘]zﬁbléQ? %%%’Du?gﬁi 8{7118&% %‘2‘96% gﬁzsfcc;o 922 ?%a lﬂé C%@qeq al. Mol.

Cell, ﬁzgl,z 99&31 :3844,U. So%ajdﬁbs d4834)148 nd HQQQ 586, BimcResal. NBB@e 1981

300:70%, Peyfaon el U500 G 1985 L Pso, it 4 . Lixg Geer. 1985 10:49,
BallarldBér dOBR A 2 /]%»5 RN GoRhRNCIYEISH1288848380, Ehtbim EPAD Gene 1983

. 269. 30 01 Expression systenms in yeast Inc
26: 205 %béf it abé’doq Naﬁ Aevgh Seit USIA, 19r&4c&1 14R@11474 ACelty; et al. EMBO J.

1985 fg?qggﬁnéﬁgafn Aib3cl N B 8l B4, o4 BASH S0 pudiition No. WO

91/0038Tnze et al. J. BaS| c Mcrobiol. 1985 25:141, d eeson
et al. J. Gen M crobiol. 1986 53 WD 2006/ 102243

o162 R LRy Sl s s,

Pat. Na. 985,088 Ebdopdan Peplicative Nos UER 121,839 andJEP BSS; 17, rvqhk etal. J. Gen.
pvol, {5060 e A N T il 4 B Socbansl o, Gene
e e B0 i 0
1988 83 moSmilh et BavratoWadt Aedd. SGUUSA 198536328408 3HiyfindBh al. Gene 1987
I B AR50 RSt LSS o
corresﬁo&ﬁn%%ﬁﬁ&gwe ThseBrUiost c%‘lls %lom Eﬁ‘;&earé- 882 ribePindQrk 68 s al.

ton et al. Proc. . Sci. USA 1984
Bio/T esllmdegmﬂﬁaﬁw $®|Ms}leeet cw GEEEB@: ENGINEERMGAS@w%QJ K. et al. eds.,

vol. 8 JRARE B RIG, 67 VieR8 41 g 3ernd Mifh i ab e SR S0 sou.

het er ol ggous genes in insects can be acconpllshed as
[01 63]deM@mnpi@n|eﬁprgssg)n candhe acegmplished as dmeribed indjikema et al. EMBO J.

1985 4%01] G6AAPE N Proc Wk HuB 3R %ﬁgﬂﬁpﬁ Bodhfter . cell 1985

41:52 lAam:l URePat. NMoc 4,389, @Il6 Qih&Sfedinrek BTmaﬁﬁﬂilﬁiﬂ@xbre@éloﬂlban be facilitated

os descEPRY igeHngan . Dlagh By i Bamnes e aleial. Biochem 4090 102255,
U.S. P&9R8s. &; 7333727?)4, 43,65? Bo U, . 768”9@60 &?5 %dgg\%?s%gd §P$ 21%%) RE

1985 82: 8 Myaji'ma et al.
30,9858 lnrdmenmtlenaléﬂubhmmswn 9@1 omeem 87/8at94d.ovi r al
strains and variants and correspondi ng perm ssive
[0164]i NBlgcirot@sion ©F kdcSmbirat 5Hé‘ﬁb§1refc‘l NEctERSES H@s@ﬂbé(ﬂnl{y ?kﬁéﬁ’, No.
et al. Bio/Technol ogy 1988 6:47-55, ler et
6,485, 958NETI C ENGI NEERI NG, Set | ow, J K. et aI eds., Vol.
8, Plenum Publishing, pp. 1986 277-279, and l\/aeda et
[0165]al Bothbﬂium ¢ox19 8pe N &ndR2orA4ed b C?[ EstfbBkhilyR mgioaﬁn%cultures of

ssjon can_be acconplished as descri be
C’lostrz otulpnyserinyp fermenter and then harvesting and purifying the femlented mixture

in accorda.nce with known procedures.

[0166] Any of the above-described protein production methods can be used to provide the

biologic that would benefit from the present invention.
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20 1985 4:761, Gorman et al. Proc. Natl. Acad. Sci.
USA 1982 79:6777, Boshart et al. Cell 1985 41:521,
w6343 Pat . No. 4, 399,216. O her features oPCT/US2006/010063
manmmal i an expressi on can be faC|I|tated as descri bed
in Ham et al. Meth. Phax boby R et al.
Anal . Biochem 1980 102:255, U S. Pat. Nos.
[0167Y, TS cotfifounds 66the 8@ ntidn 9!2_6¢1E6ti>\fe 1ahﬂbﬁ6rsﬁﬁ’5‘,yﬂnnie proteases such as

d U, S. _Pat 0, 985 d
cathipp oo b PBHAY PGP BRHICEHT SAIGEPS s SBR SeroRdnetifep vseful fo treating
d1seas§s7lh%85cys%ne{ }?3@436: z{m@ltﬁ B! Sﬁtb% tﬁé 5@&8@? hA@BE symptomatology
adenoviral vectors are descri Pa
of the 8isd86., §68exafpls The @mpounduwh 111@ mvnnmgtp@e Asefahlntjmatlng autoimmune

d1sord%gglgfﬁlﬁmg{%t {ﬁxin]%t %Fﬂ ?Lﬂ/ gﬂ dgr?s&@#g@&esgﬁagrijaﬁgimu{tlple sclerosis,
pempHIgsWe ahl,gGﬁtR}Qs' Biééésfeymsl&tﬁdﬂﬁl é@ﬁﬁ@g&t@&lm h!dé@thehfd)tasus,

accordance wth known procedures 016 Any of the

rtheumafyish astharidis end Blaghipoty’ Seﬁhur%dlba@élﬁtmdlﬁ@ﬁmd@cmdmgbbutu@é tmited to,

aﬁhm%%lelgé%icqnv e"ﬂjt [ o%og%gq{)@ g@%ﬁngﬁ?% | b&%&d@gﬁ%ﬁ%?nswe

grafts Ribéndaaetiigis. and Uility [0167] The conpounds of the
invention are selective inhibitors of cysteine _
pr ) 1 '
ot6u” 63565 5% 8, B SRR ERLRER il By GO0 Tt b
chromb bbsituctlge pulhmaayakscase (ety. cdmphysetmﬂ)nbropclnbms; exaestive aitwyay

castolits {1 gsU D URLTORGHH, BRETRATELeS G BEHDIRE BowEqfbeh asplaquc

rupturé %ﬁﬁé@ﬁaatﬁtﬁéﬁﬁﬁ 4lis ifplidaBatih @ﬂn@fﬁrﬁiaﬁgﬁ‘ﬁﬁd therefore, inhibitors of
di sorders, including, but not imted to, Juvenl e

cathepeins Starejmiatsemem;atp@mrQfasystsmlqmnylpxdbasscI erosi s,
penphi gus vulgaris, Graves' disease, nyast heni a

[0169]9T THE SystéiNSprOthase ﬂnhmqe&cmhﬁaer 2 wdmpolihdiTERMmbla (I) can be
arthritis and Hashinoto's thyroiditis, allergic

determinasdntiaetbods komidiokoselef ordiesry Skifliin & arb, Suiteblerifraitro assays for
s BASDSHEcVRE SHRBIES by BT vy s

the assapdaanired mt@se-{nﬁﬁfﬁ]hyﬁaﬂ?@spsf apdptids-basedlaubstpite. CEéteﬂs of assays
i n disorders .ipvol ving excessjve, el astql
for meewnalﬁ.péotswmle&tqry@ﬂwrsh%ﬁ getyforih %%503031%9{ %Xamp s 115, 3y

enphysensa), bronchiolitis, excessive airway

el astolysis in asthma and bronchitis, pneunonities and
cardi ovascul ar di sease such as plaque rupture and

at her ona. heo |n.S [ pl i cat ed kp fler
formati on &8 ation and Pharmageytical RasILIoN

eat-nepsi ns

[0170]S Bf%n@ifal Lb‘éﬁlpbﬁndsrcﬁ‘%ﬁﬁﬂlfa (waﬂ)b%taﬁﬁilﬁlst%fad' ifiteR s ehtically effective
The cysteine protease inhibitory activities o

hda @@Yrﬁf)'ihlﬂ ysuad pnd-agogpiablepgdes knowe in thetaels pitlies gingly or in
comblﬁfoggﬂfhe&%g%érg tﬁ&l? Spe‘ﬁtlg Bge?lrtsd A ﬂ{e\fall})séhjuullg Jf{e%&&e Hhbunt may vary

ro a
widelyedwpendihy o th selityy ahtmldiSe@m: teeige ahd BalativeHealth 6P RO ect, the

potenc?fro% tlll(enc%\/\n?poung glse%aalnld other factors. For example, therapeutically effective
amounts of a compound of Formula (I) may range from about 10 micrograms per kilogram body
weight (ug/kg) per day to about 100 milligram per kilogram body weight (mg/kg) per day,
typically from about 100 pg/kg/day to about 10 mg/kg/day. Therefore, a therapeutically
effective amount for an 80 kg human patient may range from about 1 mg/day to about 8 g/day,

typically from about 1 mg/day to about 800 mg/day. In general, one of ordinary skill in the art,
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t he assay neasures protease-induced hydrolysis of a
pepti de- based substrate. Details of assays 20 for
wore@s0220y protease inhibitory activity are seCT/082006/010063
in Biological Exanples 1-5, infra. Adm nistration and
acungahaﬂmeeupmp@rsoﬁammn@dg@md kel oduke &ﬁﬁ%r@ﬁé)hcaﬁon will be able

npounds of Formula (1) will be adm nistere
to ascgqtpép apesuancutieally edfeptive qmeunt gfp aermpoundof Feymula (Dier treating a given
dlseasgsual and acceptable nmodes known in the art, either
singly or in 25 conbination with one or nore
A therapeutjically effective anount

10171} B pbORAB R Jomii daPs wmmsteg & Phamegoutieal compositions by
one ofti:hé ﬁﬁﬁﬁwn#b%te@g&a Rk tdifd c% 51 ﬂlftrtaﬁggl (?rggjt glf) ository) or

he potenhcy of t e’ conp ant 0
parentBiat (eeg aimphmpsaukesy mpamtnbnabﬂ gubeitﬁmhs)v €Congpozititing c@f taRe the form

o I o Pt B s,
susperRd] el kB8, d8dsbisdh h#yl%gﬁét@c?ﬁlg){m}ﬁﬁﬁ ?xﬁi m@@fnﬁﬁge of, in

per day 30 typical l y out ay to
general,(» cmgupogndl aleofﬁhrla € or @mlanatimamﬂemleasablhqphm&mtlbal@

accept%tﬁg %}(é&g )f;n{ (gcggo xgllﬁgcglgs a‘}é" {1{}1; qg% s a}cﬁxgﬁﬁesggigcgﬁmag 0 not

adversely difeyt the tilpapeutiSBéhei® b LMY - tlixfb
Sg% nary sklzlqjldB in the art, @Qg%%%,%%ggg&%lentmaybe any

solid, Jgurd. 3epdL 01,00 4% cage of zngaqrcpsoi ednnpasition, paseopersimiet that is
generaglgg%?’a%%eto%g o?giﬁlqﬁ&CIa?tf‘ure of this Application, will

to ascer ain herapeutically effective
of a cgonmpound, of [Fornul a for treating a
[0172]4 G Selid Pl&ﬁ“%lé%@él&lcal[e@ilpzﬁptwa@%%ﬁwﬁwﬂubse eleraliieose, otose,
sucrosé€, %la@iﬁ R ﬁUeSh?tFIgala‘i‘l’? sAlka lg@??xﬁlghéﬁ%ﬁh o%b&lkl% éea?z%e glycerol

one of the f W ng rou sys e c
monostqamu@ dedlmml chlaritter dmabsskimanillywnd thedikei Taquid and semisolid excipients

may b G 1065 prob oot AR, RO ad MRS s ncluding those
of petrbRBMShimaR 'vle%&abl@ @P@ﬁlﬂ%‘ﬁc opigH @Y. J)Q§nut Bﬂv‘gd%éan oil, mineral oil,

sust ai ned release fornul ati ons,
sesamasQjl gad dhediks). Btelfqudlqumamscrsmaﬂmulahyfooiﬂ]entable solutions, include

r.o 03|t|on and are conprised of, in
water, gﬁﬁle’r%uegﬁs (}:eéﬁgg rmJI a (1) in conbi natl on with

at_| east one phar rraceutl cally 10 acceptabl e excipient.
[0173] A Elsamaeymé ob g epppeundof Fosnple (D) tin fheccompiogition may vary widely

L L N T
factorsémowplt@ tltosafraf/slhlda irethy artod lphﬁimabﬁftid:hﬁsméh@& Sialgefler@l, a cbMposition
¢ Lf%FF %l? aier osol conposition, ]gaseous exci pi ent

ola °°P’ﬂ?81m g e discasn il porRiisa from OHHEGW to 90%w,
preferaBI}I 5%5VQ3 38?/0“5%&‘ h&l%hﬂ%@&% uft}? e r ﬁﬁl?érq{gi&gl%g %&&?%nt or

st’ar ch |4l ose, tafc COSe€, SUCT Ose,
excipiegtst Btafwablmﬂlet phanna@ptlédlccumpoﬂhadl Is, admmstemdgﬁ |a single unit dosage

form L3R HolF e eai il ooy e M Vhen tekigf of
symptoﬁﬁ!‘ﬁis kpdeSricaliy %ﬂuﬁe@nﬁeﬁr‘éﬁgnﬁ%{vb I %c@ﬁtf%ﬁf ol 1OR§conta1n1ng a

sel ected fromwater, ‘eth ycero
compoyd efdiorant (Deare dessribed bglowncl ud| ng those
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of petroleum aninmal, vegetable or synthetic origin
(e.g., peanut oil, soybean oil, mneral oil, sesane
w@edos/1ema3 t he |i ke). Preferred |iquid carriersPCT/US2006/010063
particularly for injectable solutions, include 20
wat er, sali ne, aqueous deEotamﬂes and glycols. [0173]
armunt of a ound of

1) .1 h
[0174]; oﬁla RrCSGH, HWﬁaR}O% r GEYD ﬁ%@gﬁ q%&zlu%ghgftﬁef@w@'ng
cxansfs A AorphiRrs iy SERABu T ploan

intermediates Refetenafs) advardimgteithe insventian. ences. 1 n general , a
conposition of a conpound of Formula (1) for treating
a given disease will conprise fromO0.01%wv to 90%v, 25
preferably 5%v to 50%w, of active ingredient with the
remai nder bei ng the exciRifarenceA exci pients.

[0175] P(r]%m%legsb le élaﬁm{g rra & ﬁ%}l&ﬁ aalfndgzogg gréhuqu%égporophenyl)ethyl ester

conti nuous treat rrent or in a single unit dosage form
ad libitumwhen relief of synptons is specifically
requi red. Representative phar eutical formul ations
contai ning a conpound of For a (1) are described
bel ow. 30 56 WD 2006/ 102§ 652006/ 010063
Exanpl es [0174] The er invention is further
exenplified, but not mted by, the foll ow ng

Step 1 exanpl es that illustrate the preparation of conpounds

(et G splsioh of 870 By aheacelApLITBALG &, Bt Byaslia methanol
(50 mlg ks %hde%a%ﬁ!ﬁ?(cﬁ%o% 63 ﬁﬂﬂbyaﬁen )@{éft%;e{ fRRIE 25 fr 2 b, the

2-trifluoro-1-T4-fl uor
reactlomlxtum was @eaphet bymddingt 1N Hé?di (w mt) amd thén extracted with ethyl ether.

e S A SESEL R ARRAAED ST b2

trifluoratl -@- i@loré‘éﬁeﬁyl)éthbﬂdl NO32E) whickwal ised 18 anefcﬁ‘%‘ep \le%ﬁ&ft irdher
m xture was quenched by adding 1IN HO (100 ni) and

purificalioB, extracted with ethyl ether. The ether extract
Step 2 V@S washed with brine, dried with MgSO4, and
concentrated to give 2,2,2 15
INakTF (640 ntg, léﬁlﬁ}cﬂ,l 60046 ﬁpxhﬁmydl pil) WanohsHed twdod veith MéXafié)(20 mL) and
was .used ]H ﬂ( step. W thout further furlfl cat i on.
then suspended in dried diethyl ether ?20 mL). A solution of 2,2,2-trifluoro-1-(4-fluoro-
phenyl)ethanol (1.94 g, 10 mmol) in diethyl ether (10 mL) was added at 0°C. After stirring for
2 h at room temperature, a solution of trifluoromethanesulfonyl chloride (1.68 g, 10 mmol) in
diethyl ether (10 mL) was added. After 2 h, the reaction mixture was quenched by adding a
solution of NaHCOj3 and the product was extracted with diethyl ether. The extracts were
washed with brine and dried, and the solvent was removed to yield trifluoromethanesulfonic

acid 2,2,2-trifluoro-1-(4-fluorophenyl)ethyl ester (3.3 g).
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Step 2 NaH (640 ng, I 6mol, 60%in mneral oil) was
washed twice with hexane (20 nL) and then suspended

w0 poodfioead di et hyl ether (20 ni). A sol ution ofPCT/US2006/010063
2,2,2-trifluoro-1-(4-fluoro 20 phenyl)ethanol (1.94 g,
10 mmol ) in diethyl etheRefetdheaB) was added at OC.

After stirrijng,.far r 0o r at

sol ution of WT’%B#%E&(W@H F\Rgngpf? %pp&]éetb@oés g,
10 mmol) in diethyl ether (10 nL) was added. After

h, the reaction m xture was guenched by adding a

sol ution of NaHCO3 and the pr&f@ct was extracted wth
di et hyl ether. The extrac NE washed with brine
and dried, and the sol v khoved to yi el d
trifluoronethanesul fonig” 25 acid 2,2,2-trifluoro- 1
-(4-fluorophenyl)ethyl ester (3.3 g). 57 WO

2006/ 102243 PCT/ US2006/ 010063 Reference B Synthesis

0176 ofTa 272°C tolidne @2 PmLl/Achidrdmbthas dohaidnasral 2,2 3
[ ] a F5[0f7g] 1_]1%9&078 Ctolugﬁgﬁny @

tetraﬂlmz%cs'ioeh@@pe @t .0l zsmai) pnd §MS-esithyd CBS oxazatiprolidine catalyst

(1.3 m ef_g ?11113'19 @%ﬁ%&e&?&%ﬂ&r}ﬁs’cgﬁg gatggl%o}?o&tge w %Lh,‘{j§j6%m§nol) The
reactlommkbure/\mas adiheaindd #sP3 SC ird6it 4t eﬂnﬁﬁﬁme |4N 1ot gnaL(d dfoane) was
reacti on mi xture was mai ntai ned

added m'd the geaetz ?Ibmni%rery-vr%teall\gweé o Vo tmqqop{jem@sraﬁge i khe reaction mixture
was dlﬁ'téa)iﬁﬂ?éthy)@a%et]a% Adednad dith Q%aﬁl fed t ﬁ%he Siatodr %h\é’%?gamc layer was

lowed tO0 warmto room tenper at reacti

. dried owcmnagIEsmmlfateL fitterdd wind bom:biﬁyétechtoqiramde arsdhdva’ﬁ]n@sbhd was

suspen@ﬂ?c* 121&1%6%%% %ﬂ;i&ﬁg@ﬁ ﬁ(in iheﬁg?%t{eg%‘]qr; g S@%Q ani t}C1e dgsy red prod%ct was

concen&@fed QA KRt 186l dhPsublRwdds ﬁsﬁ@rbﬁat Hh?h? 10 Kex4RSS: 1 ethylacetate) to
suspended in hexanes and filtered The hexanes

providg thetitlgcemperndasriotnylesheil (R2g, 83% yieldd e ratis of enantiomers was

seemyiRBSER S35 AL PECIERLANA OSLGFE b sqpropan mabi

phase. ﬂtem\/tirdeniajb@ prddul6. ZOMROM MRetaime difdd i8sEier®.274 Airdp, 87%
yield). The ratio of enantioners was deternm ned to be

95:5 by chiral HPLC (Chiral cel OD columm, 95 hexanes:
5 i sopropanol nobile phase. Ret. tinme major product
6. 757 min. Ret. tine m Refereaee®r 8.274 min.).
Ref erence D 20 Synt hesi s of
Syntiggigjof POR)2[222,2-tiifldcnoil 65) A(¢ SJuofephichyiytioylmeing] Betribylb finplptopionic

-3-trityl sul fanyl propionic,.acid

Ph \T/hPh
S

CF3
D*Wm
F (@)

[0177] To a slurry of S-trityl-L-cysteine (4.86 g, 13.37 mmol) in dichloromethane (97 mL, 20

mL/g AA) at room temperature was added diisopropylethylamine (9.32 mL, 53.48 mmol)
followed by a solution of trifluoromethanesulfonic acid 2,2,2-trifluoro-1(RS)-phenylethyl ester
(5.32 g, 16.04 mmol) (major enantiomer (), 90 ee) in dichloromethane (15 mL) via syringe all
at once. After 19 h, the reaction mixture was concentrated on the rotovap to give an oil. Diethyl

ether was added and the solution was washed with 1N HCI and brine. The organic layer was

58



10

15

20

25

30

Ph*Ph CF3 S HOH F O[0177] To a slurry of
S-trityl-L-cysteine (4.86 g, 13.37 mol) in
walc@biianaesret hane (97 nL, 20 25 nl/g AA) at r oROT/US2006/010063
tenperature was added dii sopropyl ethylam ne (9.32 ni,
dried &8r MpSOypfiltered,cind conctnbyted. Bhkhithromatfgraphy of the residue with 2

trjfluoronmet esul.foni c aci ) )
hexands/ethi i deplafe Ao . AEEHESIOR Rl e prouded 2R 25 rffuoro- L (RS)-(4-
. I A
oo ot R AR pIARLC aokd () (R storsomer .5), 90 do)
as an offfoem. 19 h, the reaction mxture was concentrated on
the rotovap to give an oil. Diethyl ether was added
and the sol ution was waspgdreiick it 1IN HCl and brine. The
organic | ayer was 58 WO 2006/ 102243 PCT/ US2006/ 010063
dr i egnthesis ofg<baminedycloprapyl) ehrdydopropytt2-hydrdxydecmatide
chromat ogr aphy of the resigye Wth 2 hexanes/1 ethyl
acetate/.25% acetic ag:_liq a thﬁ_a@ent provi ded
2(R)-[2,2,2-trifluoro- 21TXRIJ[- (4- o
fl uor ophenyl ) et hyl am no] <3-t B t yl sul f anyl - pr opi oni c
Stept acid (6 g) (major diastereomer (R S), 90 de) as an
oil/foam 5 Reference E Synthesis of

[0178]2- I-Aminpexstopropspeepydnitrile chletobpdraiey(b-12, Y drmomyhoedsaailuked in 6N

. | [0178 .
hyceocflogiekd (S8l Tax b o HiomicppeePitet s igHy b mingeyeoprogane-
carbox$lic dcidreBlorohiydfate &f AnTRAhit sGid whidh W4d oS inahd ﬁ%}a Slefl without

(500 nmL) for 7 h and then concentrated to yi el
ﬁlﬂherPuﬂﬁFﬁb@ycl opropane- carboxylic acid chlorohydrate as

an off-white solid which was used in the next step
Step2wi t hout further purification. Step 2 I[_0179] _ Q

sol uti gn of . 1- am nocycl opropanecar boxylic aci )
101791 ¢ %sﬂaﬂ% Pﬁ%-@m@ceclepmzenezar&msﬂ;c 3¢id chigrobmdyate; (Befog, A6)2 mmol) in

oo A .

NeOHL80) B} QRBSHRIRIMABERORR! F 0B i POuL BN o
temperftuiet foa 8 bnAfikkfiltatiors, MeOHwed remdesd urddtieddegdrpessureaotyield 1-

il it SRS S PLSRELGEEH 3ol sk Bt e

purification.

Step 3

[0180] 1-Aminocyclopropanecarboxylic acid (2.64 g, 26.1 mmol ) and tetramethylammonium
hydroxide (2.38 g, 26.1 mmol) was added to acetonitrile (150 mL). The reaction mixture became
homogeneous after stirring at room temperature for about an hour. Boc,0 (8.54 g, 39.2 mmol)
was then added and stirring was continued for 2 days. On the 3™ day, another portion of Boc,0
(2.85 g, 13.1 mmol) was added and the reaction mixture stirred an additional day. Acetonitrile
was removed under reduced pressure and the residue was partitioned between H,O and Et,0.
The aqueous layer was washed with Et,O and then acidified with solid citric acid to pH ~3. The
aqueous solution was extracted with EtOAc. The combined EtOAc extracts were washed with
brine, dried (Na,SO4), and the EtOAc was removed under reduced pressure to give 1-fert-
butoxycarbonylaminocyclopropanecarboxylic acid as a white solid (2.32 g) which was used in

the next step without further purification.
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purification. Step 3 20 [0180]
1- Ami nocycl opr opanecar boxylic acid (2.64 g, 26.1 mmol)
wapaetie2emmet hyl ammoni um  hydr oxi de (2.38 g, Z2BCT/URI006/)10063
was added to acetonitrile (150 nlL). The reaction
Step 4mi xt ure becane honogeneous after stirring at room

enqperature for about an hour. Boc20 (8.54 g, 39.2
[0181}dioya sojptioncafd rrerrhmdarysahonylaminopyrloprepansearberadie acisk (282 g, 11.5

' f 2 2.85.
ol P D (A e, ARSAIED RER B0l B ke .24
g, 12, Bimall driethylantitiet 267, 334y, A5t @fioly, khEHATRESZ %,D&Vﬁﬁmol).
under reduced pressure and the residue was partitioned
The r%%?%‘@’%‘%ﬁ?@faéﬁ rred slaoom REDEdYEL RS 4/hafbe repstomEK B Was
conce%t}r_leftc%ﬂgﬁd_% npree"i‘lﬁg%& u@gﬂ’sg?eg I i&ﬂéd%‘g{d/e@{l gﬂéztéwbxfch\?f%e%@% water

. olution was extrac
layer Waseextroetod math i @AThexembintdonganie layes as waklidd with bifes, dried

(N azsazrga%gde%)knlg%lg%%ﬂ @%ﬁre@ﬂ%ﬁ%&q‘%@ieﬁf Fl?egghgx@qglrethyl-carbamoyl)—

o SR A g Rl f furthr

puﬂﬁcﬁtl@p wi thout further purification. 59 WD 2006/ 102243
PCT/ US2006/ 010063 Step 4 [0181] To a sol ution of

Step 51-tert - but oxycar bonyl am nocycl opr opanecar boxylic acid
(2.32 11.5  muol) in CH2C12 525 m) at 0 C was

[0182]; 45e 4 Oﬁqwmm Biren@thyxsameﬁw -hyrtirmoyeyclapeor(yljc@dbamic acid

: : | et hyl am 7 3. 54 25.4 ...
eyl o i Ol 4D B G R daflin o o
aluminuindiydride (26 L::ﬁm Et,605 ail, rsabimﬁoeﬁpﬂfe&bmanﬁmgﬁle wgs dififed for

Xture reduce

N T et e e
separattd SndBHeSlquedidi Sfer VRS eﬁ%:gt%q%ﬁlg ngt q‘hggcr?tlgtélgﬁ] ?ﬁ%gw&sd were

organi c_layer was was I'ne,
washedwith d oW Eit sautretsd INaBIIO 3, entlilrxek, frieds @, 804)p and €drdentrated to yield

} - t hoxy-net hyl -.car banpyl ) - cycl opr opyl ].car bam ¢

(1-form e it i PR o oS B Sla ot G h D3 an) wigipwas used

immedité1P i Hhelnekt 86 wikBow idkHer patiHiORon. Step 5 [0182] To a

0.05 M solution of

Step 6 [ 1- (met hoxy- et hyl - car banoyl ) cycl opropyl ] carbam c acid |
tent-butyl ester in Et20 (80 nL, 4.0 mml) at room

[0183]t éanﬁBcﬂtMrﬁoﬂ(anoﬁﬁﬂleﬁclﬁiﬁ@Mc%ﬁ)ahgé héid l%rt@hweﬁm% mg, 2.12

o

h ide (1.0 Min Et20,. 5 niL, 5. . The reaction
mmol) g Sdéﬁaﬁgl@ @éﬁéﬁmﬂé@l acstic agd £1t mer0. 532 miln3 48 dumprand
| [ it | ‘ i.n_water. .
s L Al B 40 S0y S g
room tessperatutesuhdhdrhcdic@@atcthmdeortiicedpras@anb giddyaas avsic acid (1-

tert-butﬁ??%ﬁgj%ésyﬁh‘}?@yg)ggttgglg;g{aglgggmam%@tﬁgldesgr I\;]h?éh was used in
the next step without further purification.

Step 7

[0184] To a solution of the acetic acid (1-tert-butoxycarbonylaminocyclopropyl)-
cyclopropylcarbamoyl methyl ester in MeOH (5 mL) was added 10% NaOH (1 mL). The
reaction mixture was stirred at room temperature for 2 h and then acidified with 2.5N HCI to pH
7. The solution was extracted with EtOAc, washed with brine, dried (NazS0y), and concentrated
under reduced pressure to yield [1-(cyclopropylcarbamoylhydroxymethyl)cyclopropyl]-
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(1-fornyl cycl opropyl)carbam c acid tert-butyl ester as
a colorless oil (393 ng) which was used imediately
WO poobhe22mext step without further purificati onPCROSHIEM0063
6 [0183] To a solution of
carbarfib-abior oal b leOter &0y YolloR GidWhichafdsGiséEmlthOHEM stepShifout further
..(393 ng, 2.12 mmol) in CHRCl12 (4 nL) was added acetic
purificatipgy (191 ng, 0.182 i, 3.18 nmmol ), and cycl opropyl
i socyanide (142 ng, 2.12 mmol). The reaction m xture
Step 8was stirred overnight at roomtenperature and then

concentrated uynder reduced pressure to yield crude
[0185], - & sofution;of [{-icygg)propylcarba.mopylhydroxymethyl cyclopropyl]carbamic acid

S AR DY ARG SN OB YA 8Ps 5 1.

The reastidnomixtire mtak eongentrattd emd ¢lased Witk polienlcQd §4)d T¢1-a

. solutio t he aceti.c acid .
aminog QR PRr PHRI oA DSBS ERdBr opy ! ) -
cycl opropyl car banoyl nethyl ester in MeCH (5 nL) was
[0186]adBrogeading aadviscritiedrin Steps ReB @®ve bacubstituting 1 annowyslopropane-
st.irr.ed.at. roomt erature for 2 h and then acidified
carbox3fip 461§ vufl 1amisypheraecsoxaflt adid Broviged Zoidr pamiogyelohexyl) -
cyclopyépyn2Biydhscyav@shrid. W th brine, dried (Na2SO4), and
concentrated under reduced pressure to yield [ 1
- (cycl opropyl car banoyl hydr oxynet hyl ) cycl opropyl] 60 WO
2006/ 102243 PCT/ US2006/ 010063 carbam c acid
tert-butyl ester as a yeRéferéneelF Whi ch was used in the
next step without further purification. Step 8 [0185]
A sol §yrptg@§1%qf 3-amino-N-cyclopropyl-2-hydroxy-3-methylbutyramide
[ 1- (cycl opropyl car banoyl hydr oxynet hyl ) cycl opropyl]carb
amc acid 5 tert-butyl ester in CH2C12 (5 nL) and TFA
(5 nm) was stirred at roon@ﬂ"enpler%jure for 2.5 h. The
reaction m xture was nd chased with
toluene to yield 2-(1- o)
am nocycl opropyl ) - N-cycl opropyl - 2- hydr oxyacet am de.
[0186] Proceedi ng as described in Steps 3-8 above but
Step 1substituting 1-am nocycl opropane- carboxylic acid wth

1- am nocycl ohexanecar boxylic acid provi ded
[0187]>_Tq 2 gofpn @3;9@62&@@;@,}1}1)-1, imethylethyl)-carbamic acid tert-butyl ester (284 mg,

' . F t hesj
L ol RS LY H08 RO 2SS b AR g (R e lmoD
After 1Grh,H-sohitdnioY 0026M Nag3,05 in saturated NaHCO; (6 mL) was added and the

resulting mixture was stirred for 15 min. The layers were separated and the aqueous layer was

extracted with CH,Cl,. The combined organic layers were dried (Na;SO,) and concentrated to
yield (1,1-dimethyl-2-oxo-ethyl)carbamic acid tert-butyl ester as a white solid which was used

in the next step without further purification.

Step 2

[0188] To a solution of (1,1-dimethyl-2-oxo-ethyl)-carbamic acid fert-butyl ester in CH,Cl,
was added acetic acid (180 mg, 0.172 mL, 3.0 mmol) and cyclopropyl isocyanide (101 mg, 1.5
mmol). The reaction mixture was stirred overnight at room temperature and then concentrated
to yield crude acetic acid 2-tert-butoxycarbonylamino-1-cyclopropylcarbamoyl-2-methylpropyl

ester which was used in the next step without further purification.
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Step 1 [0187] To a solution of
(2- hydroxy-1, 1-di net hyl ethyl )-carbam c acid tert-butyl
w@2i0eno2284 ng, 1.5 nmol) in CH2Cl12 (5 nl) waRCHUS®A6/010063
at 0 C Dess-Martin periodane (763 ng, 1.8 mmol). 20
Step3After 1.5 h, a solution of 0.26M Na2S2C3 in saturated

[t t
(01891, T Adahfigh °§ adehe AR e St Rt Sy bt b U aboy-2-
methyREs{50 Uster iANEOMAS0 nf b8 GHEM W% Na@f?@lﬁmLThﬁé&‘éﬁaioB%xtme

anic |layers were dried (Na2S and concentr at ed

was stmegwgro(og_n tempegiture tfond h andihen @@1ﬁ5ﬁe)1mt}b]dﬁi—b/dmhumc aCId to pH 7.

mhe e A 55 P B S L 556l

concerftidfedd yiedd 2-sW@lstirblca@bamoyl-2-hydroxy-1,1-dimethylethyl)-carbamic acid
ué)é 1- d| met hyl - 2- oxo- et hy Ié carbam c_acid tert-butyl
tert-buisd cgler Whickpgropsed inelke BeRle p addopiclugbprpyrifestioy, 0. 172

m., 3.0 mmol) and cycl opropyl isocyanide (101 ng, 1.5
Step4rmo|) The reaction m xture was stirred overni ght at

rature and then concentrated to yield cru
[0190]acgtsp£\:1tlgg g? -Cyc opropylcarbamoyl-z-hydroxy-1 1 dlmeth%/llethyl)-carbamlc acid
tert-buyl bREL inketr [ |
er ut?yhyI prlgpyl z@%gl@lﬁ A EijnLg usgtgr‘}é’cpé(t ﬁ&ﬁqmgégg@gepﬁ?4h. The

. ester I'n the next
reactlowimihtum wﬁmﬂlleh eonqentratéd ad ¢losed With Wi &1R06 fidP2-4dhino-N-

Cyclopggg{- . y éf" —met YIbU%I‘aI%ld% [0189] To a sol ution of

2-tent - but oxycar bonyl am no-1| - cycl opr opyl car banoyl -

nmet hyl propyl ester in MeOH (10 nL) was added 10% NaOH
(1.5 nL): The reaction |Reryqture was stirred at room
temperature for 3 h and e Gdified with I N

Hy dr oc8yaeliegis@€ BehntifloPbehzyl- ﬁh?&@xfr@&ﬁéths%ufyra&hw%e was
extracted with EtOAc. The organic layer was dried
(Na2SO4) concentrated to yield

(2- cycl opropyl car banoyl - Z3hydy oxy- 1, 1-di met hyl et hyl ) -c
arbam c acid tert-%hw ich was used in the
next step w thout furtheg€r purifigatNon. Step 4 [0190]
A sol ution of ©

(2-cycl opropyl car banoyl - 2- hydr oxy-1, 1-di net hyl et hyl )-c
arbamc acid 10 tent-butyl ester in CH2Cl2 (10 nl)

o191 TR A 535 ol O SRR 5 L G

described &ﬁ'@daminbw-b%wﬁ@pyltph}’d@kﬁ3QIn@HS/IBﬁ’tnymde by substituting
cycl opropyl - 2- hydr oxy- 3- net hyl butyram de. Reference G

cycloprQBylswgyﬁ@gp vighbenzyl 1socyan1de
3- am no- N- benzyl - 2- hydr oxy- 3- net hyl butyram de OH H
H2N N\

Example 1
Synthesis of 2-0x0-3(S)- {3-(pyridin-3-ylmethanesulfonyl)-2(R)-[2,2,2-trifluoro-1(S)-(4-

fluorophenyl)ethylamino]-propionylamino}hexanoic acid cyclopropylamide

7
N
SO,
CF3/(H/H\)?\H/H
N .
H H \/
F/©/L 0 0
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O [0191] 3- Am no- N-benzyl - 2- hydr oxy- 3- net hyl but yram de
was made by the procedure 20 described for .
W@2@ai10m4N- cycl opropyl - 2- hydr oxy- 3- met hyl but yreei/tig2006/010063
substituting cyclopropyl isocyanide with benzyl
Ste 1i socyani de. Exan'pl el Synt hesi s of
P -0x0-3(S)-{ r|d|n 3-yl met hanesul fonyl )-2(R)-[ 2, 2,

[0192]2 Q,atephq}bxpr@nq( 1@]1,, 18%mmol) in dichloromethane (15 mL) was added to a

dlchloffonlfI )y|¥1 #355%1% gxfﬁgﬁ %ﬂﬁﬂ%ﬂteéanm acj 23@2 4.

tetraﬂlﬂﬁ&ﬁfeﬂd@ﬂ&ﬂl% E’@f/nUSZIQQQBQﬁ&Qﬁ&opﬁs%FAt B @LAA0 min. The reaction
Cat echol boran (19.4 nm, 182 mmol) in dichloronethane
mixture s ﬁLl;re«JvaH §§G @éremhé Th¢ reRetinmomitura s goenchied withf4NSHCI (13

mL) ngﬂ?ﬁ%%ft =% et’ g(g{rl ace ﬁ&éﬁg%i@%hﬁﬁo V%%tdv P 3FmEYgd under

reduced lpoqimmmel(l% N-a?&(lg‘, sohutidf (ZD(ImLSFW@s iRiREtd 8hcentPdty bid fhe aqueous
ed at -78 C overnight. The reaction m xture

layer VW&&"% %BGW? HLhengregnic layer wanyashed by wreten endsdried @it MgSOs.

SR R\ I B 400, AOLIE g8 pponn-

ethano(@@@)n&):ohdsss&db[@d%@e):oncentrate and the aqueous
| ayer was extracted by hexane. The organic |ayer was
Step2Washed by water and dried with MgSO4.  Sol vent was
renoved under the reduced pressure to give

[0193] 2, Mal (1187 gmnmm)) W24 -afldeddp Gitdte (AO0)MLYA 0Chaniet Nf 28llowed by

b5 AT GRS R s A P 0

mmol)uTde feabBort ﬂlh)lt@ﬁéﬁﬁaskkﬁrreé @t 101 97 #0 cenndd ﬁpatsrelnﬂttélﬁﬂergﬁue
2,2,2-trifluoro- é@ 4-11 uor ophenyl ') et hanol 0 39,
Trifluogdypethanegyfiny] chindde €4 2867 mmel) reEnBsvastaddedat ¢ @ urkd@er N and

t
el s L) g P TSR b, o
removeadrnBei2iBe naiucedipiessuad aril 1I,Q1 (lldlﬁrmb)%)véﬁl’quﬂdeg El%v&{l? aThé &fueous layer
o e S St Tl oot Ve e v
was rerﬁ@@d(iﬁﬂelpﬂhg Sk Hrack )él v actfﬂg)obnll@% e%ﬁﬂfo%csal ?4\’%& 2-trifluoro-

ueous |l ayer® was e xane and
1(R)- (%ﬂitﬂmox%@nybﬁgylmster (Hygraswabridss @il over MySO4. The

sol vent
Step 3

[0194]  2(R)-Amino-3-tritylsulfanylpropionic acid (78 g, 214.6mmol) was dissolved in CH,Cl,
and DIPEA (112 mL, 643.8mmol) was added and the reaction mixture was stirred for 10 min at
room temperature. Trifluoromethanesulfonic acid 2,2,2-trifluoro-1(R)-(4-fluorophenyl)ethyl
ester (70 g, 214.6mmol) in CH,Cl, was added and the reaction mixture was stitred overnight at
room temperature. Solvent was removed under the reduced pressure and the residue was
dissolved in Et;O and washed with 1N HC], brine and dried over MgSO,. Solvent was removed
give 2(R)-[2,2,2-trifluoro-1(S)-(4-fluorophenyl)ethylamino]-3-tritylsulfanylpropionic acid %0 g

as a yellow solid.
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was renoved under the reduced pressure to give
trifluoronethanesul fonic acid 2,2,2-trifluoro- 20 1
w@ Rosf1de2fi3 uor ophenyl ) et hyl ester (70 g) as col PCT/ESH06/010063
oil. Step 3 [0194]
St€p42(R) Ami no-3-trityl sul fanyl propionic acid (78 g,

01951 ST e B {iroper st e amiRola FhiRapgdropionc acid

5.4 g, B0 o whdissbBvediin CM,Cly 0 "['FtA?(K??ﬁﬂI 40 thmol) was added at 0 °C under
Tri fl vor onet hanesul foni c aci d

2. BtgSifl (3.2 mi 2Qromel) mam)adder 4ti0y ErmtplhreNy pnycbthayaction egxiwre was warmed

IR I e

pressufGind €Y rewidse HAsBISslvadidleN NROHT @20/68Y. The S§uHoRs w@r Wwh€extracted
resi due was dissolved in Et20 and washed with

with hegapeel cthe agwgogsl selyiden digsme. (12dmldnd-pisalyl clelnnd@hydrgclﬂende

5762kl AR o4 B P v

added. S’D]he Eéactﬁﬁh R0 0GS 3D2ANG o AdiEoalIhRAGS. Bicﬁﬁnéwas removed
under t%e rsdupfzd pressupq. | Fheagugous(seiution vas adiusts énpH Peandyw asrfxfiagted with

ethyl acs?tgt(se{) T&égé@hﬁ%@é@%ﬁ ggélt'%x@%éscﬂaed Ver %Sw ﬁ@%& afffConcentrated

under thd debiced p1@ssﬁrm®ve 34§y -3 < Sllﬁieﬂﬁn@ulﬂnylﬂﬂm){ﬂzp,maﬁ]uoro-1(.S)
dded .at .0 C reaction. mxture wa
(4-flu O?%%E%ﬂ?éﬂ’éfbnvﬁ B‘lﬂ%‘?%ﬁ‘ag W@Hﬁ%ﬂs %P{lg}ﬂ@p)réﬁ%tquwmut gurther

purificltiorf he sol vent was renpved under the reduced pressure
and the residue was dissolved in 1IN NaOH (120 nL). The
Stepsaqueous | ayer was extracted w th hexane. To the
aqueous sol ution dioxane (120 nmL), 3-picolyl chloride
[0196] hYTG @ 6blhtsn 6if3-(HykidRi8-ylrhethamaghiFan ? -[2,2,2-trifluoro-1(S)-(4~
tris(2- carbo et hyl)phosphl ne hydroch ori de (280 no, 1 ®
fluorophsayl)-cthylaminejaepioniaad inmethaee] (A9 Tl an agueous solution offOXONE
r r t
(465, 133 F DR Bl A0 MBI e BN BETRIRE e
temperattifel SAfet 2 In sphteit \&Mem%chmideaﬁddadedl}bréﬁurss Thy hqueous layer was

acetate. The conbined organic extracts were dried over
extractwg‘géﬁ cits] pecltie 01 CCBNEBA CFEIE FXUGRaaYere Was Peghedariih brine and
dried vﬁfhmgéﬁ aﬁcpﬁﬂéﬂé@ The ﬁltratﬁ was coln)centr<a[’g%d Ltnéler thS re(}uICﬁi pressure to give

3- (pyridin-3-yl met hanesul f any or o-
3- (pyndl(nS)-yhmthMesndfawbéth)Iz %,ﬂhgaﬂamﬂlﬂi’p(%ﬁumphmm:)emywmndn]
. _Was .us ntene ste 0 urthe .
propion el et Bas 1spd & seut Re WispOubcueies antifessionor
3- (pyridin-3-yl rrethanesulfanyl) 2(R)-[2,2,2-trifluoro-
Step 6 1(S)- (4- fluorophenyl)-ethyl am no] propionic acid in

10197) (A B3R Rkq b6l 3 RS RS RASRNS Ll 2 EOR L,

ﬂuoropﬁbﬂ#l}éﬂ@lmﬁloﬁi bropicit &fid (420hg, 16ARBNAL 1S)-amin- !Z-nydl?oxb}hexanmc
ent was renoved under reduced pressure. The

acid cyg]@g@py@npg?, &1 86umg, 1 mmol) prepared as described in PCT appllcatlon publication

No. WO-02/18369 as compound xiii, HBTU (455 mg, 1.2 mmol), and NMM ( 0.44mL, 4

mmol) in acetonitrile was stirred at room temperature overnight. Sat. NH4Cl1 (10 mL) and ethyl

acetate (10 mL) were added and after 20 min the aqueous layer was extracted with ethyl acetate.
The combined organic extracts were washed with brine and dried with MgSQy, filtered and the
filtrated was concentrated under the reduced pressure to give 2-hydroxy-3(S)-{3-(pyridin-3-
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20 extracted wth ethyl acetate and the conbi ned

organi c extracts were was washed with brine and dried
worah/1&4 and filtered The filtrate was concRC/Ds10e6010063

under the reduced pressure to give

yimetigmeswionyl) 24 B)- 12, %m&med (S)e(ﬂxﬂlw@ph@ﬁ&lb -2thg]apaine jpidpianyiamino} -
vecng b RBRAEY % A0k B 9B S5 el o,

purification. Step 6 25 [0197] A mi xture of
Step 73- (pyri di n- 3-yl net hanesul fonyl )-2-(R)[2, 2, 2-trifl uoro-

o199 T3 PATRIRIN 8 DU SRt SRRl s 420

tnﬂuofby DdSP-m-ﬂnyﬂo@Hh@eﬂ@f&uﬂ@]prd@dﬁﬂﬁlﬂlﬂ@}&ﬂ@ﬁ(ﬁ@ aéd cyclopropylamide
described in |(“rggl i.cation publication

(590 map] gpa Femethylens eplotide DYVPiwasiadded flawly. riBle reactiompaiiure was
sied 3l 8P Bk 00 968) UL Ao s

The resdtimyllmﬁﬁlramﬁ giireed £5020rh)in. V\Eh@acfuéd@jaw”tdv&feb(&ﬁcta@ Wﬁﬂhﬁnethylene
c{f’ quenﬁg I(gyer was extracted with et hyI aceta
chlorideifad dekgoille PrgaHF exteacts ete slrigd peerMedidd filjerad ¥l cagcenirated to
i K d VI t was
s 2 S AR B0 oy
ﬂuoroﬂwhyldmbﬂmﬂﬁtowaﬁm@pgmmd}hexﬁmﬁé aé&d)c?ﬂﬁﬁioﬂ)@]ﬁﬁﬁdb which was purified

R R .

oppenyl ) - et hyl am no] pr opi onyl am no} - hexanoi c acid

0991 o v H-DMBAIVISE-di: vDBO(m, WAET) L2 e2(ni, ATH) 3-36Kb, 3Hed.00(m, 1H),
4.46(m, ahﬂtﬁq{ ?iﬂef.z?(ﬁ{ Wb S a3 R, 1398, 19038 014, 1m0,
8.71(n123HydLeXMS3S§)(M+31) (5m8" (Mi1y; bogvsanesul fonyl ) - 2(R) - [

t 1 | am
[0200] ”;r%géie%n S el b BIRR ST e Mei Ty RSEERREY)
cyclopfﬁptyhﬂétbﬁ&)r&hidéfprﬁiﬁdem&\@(:“S)a{gd(@?clﬁ}bl@kﬂ&%etﬁrdﬁ@smﬁﬁﬂ)lﬂla) 2,2,2-
stirred at roomtenperature for

tﬂﬂuoranldS)rﬁbﬂu%r%hezleﬂ)mhmggzd@rpmogﬂmlwhwomldemlsmropylamlde
o ACORDORBNKIS, BT 55 30,010 g 3720

3H), 1.864. asv(m cBTypi.2d . Ar @Ry, 2369 Qaegﬁl \nﬁo,@ W(dﬁdJ@/ﬁHZ, J=14.8Hz,
I\/g i.ltered and concentrate
1H), 3.3 6%%%1@ -J{=f841(%y1|H)d3 A8-3.50) (ntt3HAn’e§2ﬂ3f8§r(m )IHQ,(4Q§‘7 (quingt, J=7.6Hz,
r
1), 4? ?30162 enyl glé?t ;grr‘l}}rI]Zd]ZHB’r%% gdd IIa5m6Ir{1<Z)’}Jhg>gInZO|21f:D’ & Sld(d
J=7.2Hzy tHy Br73p0d| Brfi. 21z, ki) c LOWSES : ﬁﬁﬂ(M—lrle),oMSbﬁvIﬁl)ash col umm
(2% MeOH CH2C12) to give pure product as a yellow
solid. [01991 1H NVR(DMSO-d6): S 0.80(m 12H), 2.02(m
1H), 3.3-3.7(b, 3H, 4.00(m 1H), 4.46(m 1H),
4.79(m 2H), 7.25(m 2H), 7.50(m 211), 7.65(b, 1H),
7.72(d, 1H), 8.01(d, 1H), 15 8.71(m 3H). LC M5
587(Mt1), 585, (M 1), 609(Mt23). [0200] Proceeding as
descri bed above but substituting 3-picolyl chloride
with cycl opropyl nethyl brom de provided
2-0x0-3(S)-{3-(cycl opropyl net hanesul fonyl )-2(R)-[2, 2, 2
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trifluoro-1(S)-(4-fluorophenyl)ethylam no]-propi onyl am
i no} hexanoi ¢ acid cycl opropyl am de (conpound 1).

WA RboBIVR2IVEO- d6) : 8 0.32-0.41 (m 2H), 0.53-0.B71/{83006/010063
6H), 0.81(t, J=7.2Hz, 20 3H), 1.06-1.38 (m 4H),
1.52-1.61 (m 1H), 269276(m 1H), 2.98 (dd,

J=2.8Hz, J=14.8Hz, .19 l&?d J=8Hz, J=14Hz, 1H),
3.28-3.50 (m 3H), 382 437(quint

38)-3 7 -3-
Zsl_gntﬁek?dishog z(lédiado 3(359 SQ%ﬁZa) @, 2(m 3%taﬂﬁo&§rdpgylmﬂn§)-§eﬁ5yndyl 3

J=7. 2Viznethqqfsul@nybpmlonﬁasnm]@entmc amcmomsﬁyﬂ@mde)
548, (M1). 65 WD 2006/ 102243~PCT/ US2006/ 010063
Exanpl e 2 Synt hesis of
2- ox0- 3( ) - 3 [2(R)= (2,2,3,
3-(pyridyl - F

3- pgnt af | uor opr opyl am no) -

yl met hanesul fonyl pr oplo y}°am no] pent anoi ¢ aci d
cycl opropyl am de F ~~O QFFSOI I - N~ NN
500 Step 1 [0201] |78 met hlyl ene chl ori de

solution (75 nL) 3 A 3- t afN~yor opr opan-1 - ol
(1.5 g, 100m’m|)qndDPEA161rrL 0 mmol ) was
added triflic anhydmi de 1. 78& L, 010.5 Y10 nmmol ).
After 2.5 h, S-tritylcysteine was added all at once
St 1and t he reaction m xture was stirred at 0 C for 80
P nin. The reaction mixture was stirred at RT for 18 h

han® 1 -1-
[0201]anuiota gswd@ﬁﬁqmn%h%de@oﬁxhsn (753hRy 82 2 BtIn. gelﬁﬁﬁﬁ(ﬁhl‘?r qpan-1-ol

dthe reaction m xture was wash
(1.5 g,|-1|@|0 mmeB andrR}BEAc(&la;aér 3R smaol) wds adderd tnﬂxy,rwhydmde (. 78 mL, 10.5

oo 358 S LA RUTR 0 1 R B o it

0°C fc&leyiunaCHIea’e@ctio%rﬁlQﬂim Waagtired dt R TPfoP Y8 Beind $hen concentrated on the

&32233 ent af | uor opropyl am no)-3-trityl sul fan
rotovalgﬂ B L?@?ﬂt%wa%? e gng thegpactiopmaiytupe wapwashedavith IN HCL. The

orgamg%és)@%%%égmgggh%gl}ﬁ%w %%?agep gﬁi%rﬁﬁta}ld %slcentrated The crude product

was puBified by flashutramatographiy ¢3 he:xaaes/ ) eth;z} ﬁ‘l,élt@eﬂg/o Acktienield) topdvide
ol | owe

TFA (0. 653

2R Sy e o EinoK i B Rapionin acid £329 Edin

m xture was stirred for 1.5 h at 20 room tenperature
Step 2and t hen concent rated on the rotovap. To the residue

i add ll\ll?Od
[0202] "™ To ame ylene c e solution (15 mL) of 2(R)-(2,2,3,3,3-pentafluoropropylamino)-
3-tritylsulfanylpropionic acid (1.05 g, 2.12 mmol) was added TFA (0.653 mL, 8.48 mmol)
followed by triethylsilane (0.677 mL, 4.24 mmol). The reaction mixture was stirred for 1.5 h at
room temperature and then concentrated on the rotovap. To the residue was added 2N NaOH
solution (20 mL) and the reaction mixture was extracted with hexanes. To the NaOH layer was
added tris(2-carboxytriethyl)phosphine hydrochloride (60 mg) followed by 3-picolylchloride
hydrochloride (348 mg, 2.12 mmol). Afier 1.5 h, the reaction mixture was acidified with conc’.j
HCI to ~pH=4 and extracted with ethyl acetate. The organic layer was dried and concentrated to
give 2(R)-(2,2,3,3,3-pentafluoropropylamino)-3-(pyridin-3-ylmethanesufanyl)propionic acid
(530 mg).
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solution (20 nL) and the reaction m xture was
extracted with hexanes. To the NaCH | ayer was added
W0 eoos(i@2¢xnr boxytri et hyl ) phosphi ne hydr ochl ori deCT/682008910063
foll owed by 3-picolylchloride hydrochloride (348 ny,
Step32. 12 mmol ). After 1.5 h, the reaction mxture was

02058 R S e 2 b D) 5

idBmON GRS ak i61iY 8cid (151 mg, 0.44 1), 3(S)-amino-2-
(pyri 2( R?-(Z, 2,3, S,Q@nt af | ?Jor(oprlggyl ammr%‘%z:%-(%paynrningi n-3-y

hydroxypentaagie scifl srglpproppiamide hydseshipridex8D mey .44 aEmo¥) EDC (102 mg,
0.6 R4l %ﬁgﬁgﬂ@mﬁ’@a{teg 00008831 iR MR mtStpRotine (0.194 mL,
1.76 m2fdR). - T réacliod ndixfedivas stitfydapr 2 R\aha théd@ituded with ithyl acetate and

(&)pyri di n- 3- yl met hanesuf anyl ) propi oni ¢ acid (151 g,
washeg) with spdigm) bicarpenatesalutinny Copsentrabigipedithe argavicdeyat gave 2-hydroxy-

' 1 [ G , 0.44 ), EDC
R PR SRR AR B dGa D (71 T, 0. 53
ylmethanesh)fandpredoiedarhinohichishoo apiddycdgrdpylabfde (170 mg). 76
nmol ). The reaction mxture was stirred for 2 h and

Step4then diluted with ethyl acetate and washed with
sodi um bi carbonate solution. Concentration of the

[0204] or G ani NWWuticga%eréﬁyédryxiy-ﬁééfy-l[2(R)—(2,2,3,3,|3-peptaﬂuor?c’)plzopyla_n:jino)-S-
N RS I R) - t r m no) - 3- ri
S GRS G AN
mmol)%'a@_@édlﬁﬁ’%q%%t@%oﬁ&iﬁﬁ oFOXONE® (RioGhg .3 P2, TRA&D AMhore

s%l ution o

OXONE"H} 0 mey 0.37 symol ¢y addedovith Slddtiqehwatet pls spme mydtizmbh oA fter an

addiiof T 40 in 5 AR BUSIFSIGR SISy b Ao with water
Conceatrhtibreofah®proginy 13t fryvided Q-Wiilrox8-54)-[TERY(2,2 -

. .an aqueous sggilﬁﬁtaieygg%f Oxmlg(zif))@(g(%[ng, ((5. ,‘gﬁjﬁ%ﬂ-@gl%ﬁﬂuoropmpyl
amino)}-(Ryiidm-BrylmetulsuléyaoRlprapjonylamsinpipentendiv asidlyplopeapylamide (176
mg). added with additional water plus some methanol. After

an 15 additional Ih 40 mn, the reaction m xture was

St 5diIuted with ethyl acetate and washed with water.

%P> Concentration of the organic |ayer provided

2- 1 5 “df 2 )! A )| T
R B T R L R e
amino)rR-yoidin-3wylndethyrekdfonyhptopiinytantindpentandic aGdaychpPylamide (176

0205],.T t ' re of, .
e, 0 B0 31l S RS S0 BN S Bmeriigprefy ms, 0.4
mmol).aThé ehctfor Bkt bBcatnd/hmBRIHARESbb YA ReP & RBHRB B E ﬁﬁﬁ‘ugl@d Pffter 3 h,
ntanoic_acid cyclopro gl amde (176 ng, 0.33 nmol) In
acetoniffgle (3, mdp avag aildad; feléomf. BRI (DaEs tagive phopegenrsintaaction.

e band BB v HEed G s AL A ARG
min of stfreing)tht rdabior Bithoe wiRstilackdacit ethi0wedtdandWMBhESwith sodium

) to give a honpbgeneous reaction.
bicarbonate solution. The organic layer was separated and concentrated. Flash chromatography

(95% methylene chloride/ 5% methanol) of the residue provided a solid which was suspended in
a 1:1 IPA/ethanol mixture and allowed to evaporate to dyness to provide 2-0x0-3(S)-3-[2(R)-
(2,2,3,3,3-pentafluoropropylamino)-3-(pyridyl-3-ylmethanesulfonyl)propionylamino]pentanoic
acid cyclopropylamide (87 mg).
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25 Additional Dess-Martin periodi nane was added at

this time (100 ng). After an additional 70 mn of
w@rioenon2gy the reaction mxture was dil uted w PET/E51996/010063

acetate and washed with sodi um bicarbonate sol ution.

The organic | ayer was serﬁxaﬂpldSand concentr at ed.

e AN O AP S R IR Y EHRToRD VPSP Bghanesulfony -
Zﬁiﬁi?gte AT Mkl SN ?’3‘8*"?%‘??21@% %ﬁﬁgﬂf{*@?’ﬁ@“@g

(2, 2,3, 3, 3-pent af | uor opr opyl a\r/né@-S-(pyridyl-S-yl met h

anesul f oyl ) propi onyl am no] pent ghoic acid

cycl opropyl am de (87 ng). 67 2006/ 102243

PCT/ US2006/ 010063 Exanpl .3 SyHzhesis of

N- (1- cycl opropyl am nooxal I:% I oHro | ) H3-cycl opropyl m

et hanesul f onyl - N N

2(R-[2,2,2-trifluor S)-4-# u plenylYet hyl am no]

propi onam de S02 OH N'NNINV I/ HOOS5 Step

1 [0206] To a sol ution of

3-cycl opropyl met hanesul fanyl -2(R)-[2, 2, 2-trifluoro-1(S
Step 1) - (4- fl uor ophenyl ) et hyl am no] - propi onic acid (148 ny,

a2 S SR | BB SR
fluorofly: &C'legﬁt'tl?m’dlﬁﬁtléi ﬂ)loﬁfc%ﬁi(ﬁ(@% g&ﬂo%zﬁﬂmﬁﬁlgf@aéeg as (1esc§1bed in example

propyl) cycl opropyl - ydr oxya
1 abm@, bRsyhsbiufing pwnlyiehhylﬂpwm@cyclopm@yhmhyhbyomtdeoalﬁ Wélsamino-

et N Y AR A R 6P L iy

(6 mLai0 % wrhs sdHEN, Fa&h lamih& (272 64, 009y ALX3. W1 @M@, and HATU.
diluted with Et OAc gggjb%aa;nhed( Wi ?&é The organ?"gn

The repghoaymizhure yas sdrredvh hama pt wem tempertire. aTl@creaqblonymahme was diluted

with Elbgk% ;éf %%%I%Ww#@{%@é&u? Yag'éro\;ﬂs (ﬂ?edk@(}a §d43| IPéénJrated to
yield /2] Eqﬁlofprctpyildakhma;d-hy@@x?hmh}d)ﬂyenpfobyﬂtﬁwmﬁrﬁﬁb}lﬁ%ﬂ@lsulfanyl-

2022 B - e R oAby AT b Ram e i AN g S o the tde
compoid as é&%nﬁe%@xaxﬂnﬁﬁgg Q;?%g g\%h‘y B8vd. %SR??@.?%}S-FF, 532.1 M-1).

described in but substi
10207 EPPaRH roege dsspriteyn Bxampls et bebsbatiteng f-(-amino-
cyclopﬁo%{l}%NQyNo?@@?Mt hgdikgiciamide wit BOhRABIN b&BS-hydroxy-3-
methy}%hb@ﬁﬂgdp pvidpddy-beapil-Spia-ensidpaensdmethemssh Lo R2(RP[ 22,2-ttifluoro-

1B Bl BTN P R B 5. W 1503

M+1, 584-MoKp- butyram de.

[0208] Follwing the procedure described in Example 3 above but substituting 2-(1-amino-
cyclopropyl)-N-cyclopropyl-2-hydroxyacetamide with 3-amino-N-benzyl-2-hydroxy-3-
methylbutyramide and 2(R)-[2,2,2-trifluoro-1(S)-(4-fluorophenyl)ethylamino]-3-
tritylsulfanylpropionic acid with 2(R)-[2,2,2-trifluoro-1(R)-(4-fluorophenyl)ethylamino]-3-
tritylsulfanylpropionic acid provided N-benzyl-3-{3-cyclopropylmethanesulfonyl-2(R)-[2,2,2-
trifluoro-1(R)-(4-fluorophenyl)ethylamino]propionylamino} -3-methyl-2-oxo-butyramide. N-
Benzyl-3-{3-cyclopropylmethanesulfonyl-2-[2,2,2-trifluoro-1-(4-fluoro-phenyl)-ethylamino]-
propionylamino}-3-methyl-2-oxo-butyramide MS (586.1 M+1, 584.1 M-1).
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M1, 584.3 M1). [0208] Follw ng the procedure
described in Exanple 3 above but substituting
WQ2{08H ea2ith 0- PCT/US2006/010063
cycl opropyl)-N-cycl opropyl - 2- hydr oxyacet am de with
[02093- Eellwing @pmwm@ dtﬂydb@d(m Béampée hybcmﬂgut suhsdmtmga -(1-amino-

cyclop%épR}é)s}VZ cl‘yzltoéfogam-‘fz %?%%ﬁg Wa'l %{l]ﬁ-?\XCQC opra{py?rEI hy 0Xy-3-

methyRﬁJB)ralhﬁle%r&n&éd ]Vlclyglbﬁrohﬁlﬁ -{3- cyclogropyhnethanesulfonyl-z(R) [2,2,2-
-f ['uor ophenyl | am no] -

tnﬂuorq— %ﬂpﬁ]@ppm}){l}g \ mobmmoxpﬂammg};@-methyl-z oxo-butyramide. MS
3 cycl opropyl et hanesul fonyl -2(R) -[ 2, 2, 2-
(336. O{\Ibrll F’I uo ﬁl% R) - (4-f 1 uorophenyl ) et hyl am no] pr opi onyl am
no} - 3- met hyl - 2- oxo- butyram de. N- Benzyl - 3-
{3-cycl opropyl net hanesul fonyl -2-[2, 2, 2-trifl uoro-|

- (4-fluoro-phenyl)-ethyl
pr opi onyl am no} - 3- net hyl ﬁ?aﬂ@l %utyram de M5 (586.1
Syniedis o5 8¢5)-13-bydpprof BimMa2eadlon0R2ES-(BCH), w%@%ﬂﬁd& ylamino)-

[0209] Fol Il w ng, the procedure described in Exanple
above butPEBI9aYiamiRg] l’?g‘”iQ‘Pq}‘-t%ﬁl?}%ﬂd cyclopropylamide
cycl opropyl)-]V-cycl opropyl - 2- hydr oxyacet am de with
3--am no- N-cycl opropyl - 2- hydr oxy- 3- net hyl but yram de
provi ded N-cycl opropyl -
3-cycl opropyhne’t:h neruI fao (R-[2,2,2-
trifluoro-1(S)- hgnyl ) et hyl anm no] prop| onyl am
no) - 3- met hyl - 'de I\/S 5 (536.0 M+l, 534.2
M 1). Exanple 4
3(S)-[3-cycl opropyl methanes uI fo yI i R) (2,2,3,3,3-pen
t af | uor opr opyl am noy" prypi o X0- pent anoi ¢
acid cyclopropylamcie 100 F F5F ~ SO I |
NN---)y 12-Z0O Step 1 [b210 To a-78 C

Stepld' chl oromet hane solution (75 niL) of
2,2,3,3,3-pentaf l uoropentan-1-ol (1.5 g, 10.0 nmol)

[OZlO]arfBo EJI-’F&':"E (ﬂlﬁhlbfdmetﬁﬁle&omniﬁhﬂsl\ﬂﬁ,) adgacB 3 BipehiaCluoropentan-1-ol (1.5

10.5
g, 10. Oanrl]xrr]l g %IIQI%A (g ImT, 35.0 mmol) was added triflic anhydride (1.78 mL, 10.5

mmol) dropwise. After 2h and 20min, S-trityl cysteine was added to the reaction and stirring

continued for 1h and 15 min at °C and then 19 h at room temperature. The reaction mixture was
concentrated on the rotovap and the residue was subjected to flash chromatography (3:1,
hexanes/ethyl acetate with 1% acetic acid) to provide 2(R)~(2,2,3,3,3-pentafluoropropylamino)-
3-tritylsulfanylpropionic acid (3.29g).

Step 2

[0211] To a dichloromethane solution of 2(R)~(2,2,3,3,3-pentafluoropropylamino)-3-trityl-
sulfanylpropionic acid (1.05 g, 2.12 mmol) was added TFA (0.653 mL, 8.48 mmol) followed by
triethylsilane (0.677 mL, 4.24 mmol). The reaction mixture was stirred for 1h and 20 min at
room temperature and then concentrated on the rotovap. To the residue was added 2N NaOH
and hexanes. The mixture was shaken and the NaOH layer separated. To the NaOH layer was
added cyclopropylmethyl bromide (0.206 mL, 2.12 mmol). The reaction mixture was stirred for
17 h at room temperature and then acidified with 1N HCI and the product extracted into

ethylacetate. The ethyl acetate layer was washed with brine, dried over magnesium sulfate,
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15 mmol ) dropwi se. After 2h and 20mn, S-trityl
cysteine was added to the reaction and stirring
W@mﬂmeﬁ for Ih and 15 min at C and then 19 PCHUS20000M0063
erature. The reaction mxture was concentrated on

ﬁltered ﬁéd poncevagedinprovide 26 @123, ddspestafiuerpeapylaminbp34(cyclopropyl-
methag’g%“?ﬁﬁylg}% E“%é‘g% (%% ?xanes/ ethyl acetate with 1%

2(R)-(2, 2,3, 3, 3-pentaf | uoropr opyl am no) -
Step33-trityl sul fanyl propionic acid (3.29g). 20 Step 2

(02124 030 Ry 88 o200, BT SR agP M e ot (rtprooy-

methaaedutfamm}mmﬁomo atid (2850 ﬂhg(OA@fmﬂol) 2553)2arﬂiﬁ*i612)-h éxﬁggﬁ&om acid

cyclorxr@pﬁérwdgff’ydaoo}upwmz 49 saeD &Dé{k%'ngf 4 mmol)and HOBt

(79 mg ¢ t9.39 Shol hah di 1&5&3%9% g a&ted N- &%Eﬂpﬁl%{)rﬁ)gr 2 {d §”d <196 mmol).

hen con entrat hé” rotovap
The reactihadniZhirbln@sisivedfod 2 heat a0ws tenffegatiiodnd rtEeﬁ/ﬁﬁlt&h@hE Bthylacetate

e T —
prov1dy2%}fd?(§®t3 ORARYXI258, 3"? og&\%l {)}ﬂﬁTw]ozié- cgélafn%ﬁgﬁnethane-

nper ature and t Ren’

Smfaﬂﬂbmdmetlylemmémmeﬁcui C)@ldpybmdanﬂe €169The).et hyl
acetate |ayer was washed with brine, dried over

Step 4magnesi um sul fate, 69 WO 2006/ 102243 PCT/ US2006/ 010063
filtered and concentrated to provide

[0213]7 ('By ap NMP solgtion fﬁemLhﬁf zrbyd:pmﬁﬁf)d@(w 28, wwtﬂﬂuoxmmpyl-
ammo% %@Wm g ggna{l))plrc%%xfyla?rﬁfng]p(enganoﬁg)md cycﬁ)%ropylarmde (169
mg, 0.2 fiynol Pwas &1d3d 3n a@raoaé SIS mloammqumgl 086 %g}MJ)l) After

anesul fanyl ) propi onic acid (150 ,
Stlmn%{on)%aaﬁfw SR BIEY L HE 3RS OFONE (%&mgb wie® p@dedmlm with
methart®{ @5 aah! Rﬁélds%n(uggl%r g@dltlgnqg g 'R Ir%actlgrp\g %JI H]éff'acetate and

) ahd HOBt
WaShedNﬁ(Qih adaidd btthmlhl;dm“di‘lmrmgammlayé)r \ﬁaid:')semiratea &(ﬁedﬁiﬂ chncentrated to
T t t
proviad B8 35 & i el kb S perodane
To thly\ﬁa&%geﬂéoh&‘nﬁ;ﬁﬁfe%sbddﬁéd Q&Rﬁﬁ@ﬂé@,‘ ﬂit)lgﬁloww %HW% fhL) which

| ayer was dried and concentrated

_provided mlgmn@ggpeqa{ss)eaqt@(m)&f(ez 2 b, Be3eBtipn Mtaaﬂiluted oyithogilyylacetai@ and

washec? Wf?ﬂ{; g%%/{ pr og&%ﬁ%e Sgﬂ.‘%ﬁg] Egﬁ Pﬁﬁ?B}ccla}é?ﬂ"%Ps dried and concentrated to
providethe Icﬁ‘m’e:(m(}dlﬁﬁasiewﬁﬁ@&)lmg JTo thisSPhift dofid Wbk ad@PhMYPand the

solution (5

mlxtur@w%,mag;@ytp 3@@)}; [”El(q:s)tﬂl(}@tego Sngo- ke Mag gH@&p@(bwydool to room
cmpe LBl e AL AR ABAACI MRG0 o VR4S o

196.1-194<7 tided an aqueous sol ution(5 nL) of OXONE (342 ny,
0.56 nmol ). After stirring for 2 h at roomtenperature

[0214] "PrEcRAME A I NI RS Wm YRR 2R )288 Wi th

N-cyclopropyl-3S-{3-benzenesulfonyl-2R-[2,2,2-trifluoro-1 S-(4-fluoro-phenyl)-
ethylamino]-propionylamino}-2-oxo-pentanamide, LC-MS 558(M+H); and

N-cyclopropyl-3S-[3-cyclopropylmethanesulfonyl-2R-(2,2,3,3,4,4,4-heptafluoro-
butylamino)-propionylamino]-2-oxo-pentanamide, LC-MS 542(M-+H).
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met hanol (5 nmL). After stirring for additional 2 h the

reaction was diluted with ethylacetate and washed
waowdok/1ee2¢at ' d brine solution. The organi c | ayePCTES2006/010063

separated, dried and concentrated to provide a white

sol id to which was added di Ekdmplerfet hane (10 ni) and

Lt (;.oda To thi

m o VRSB RUE et enlronh 24 R g ey i foro-
6 nL) whiphbnylpétylatith]bubRYRERNSDLex6-PofthhRRide AT ter 5
(h, thza relgct |yo)g V\Ztls di I]utgg Wi th et hyl-gcet ate and
washed wi th sodi um bi car bonatk\ solution. The organic
| ayer was dried and congent ed to provi de the crude
product as a white soi is white solid was
added et hanol and the
The still heterogengous]m xt . to
room 25 tenperat 3 2 '
title conpound as

47 Proceedi hg as~above the
foll ow ng conpounds were prepared: N-cycl opropyl-3S-
{3-benzenesul fonyl -2R-[2, 2, 2-trifluoro-1S-(4-fl uoro-ph

| [0215]en(s) Metiy yaniib g&?&ﬁiﬂ%ﬁ&%a%yd@o%dﬁ%@ﬂ%@ 86 mmol) and

LG MB 558 :
2,2,2-triflugret loiﬁ'rt(iwp pbs&ﬂke@ymrzyﬁ%bmgnéﬂﬁMWamwolm it Mephanol (15

L) arinch Sorfes ot R (1 0 772 monglhovin s e fion Bt mixtur

was stifré@ éMS—i)C for Q3 WeuRQA6 &H&%ﬁ&nﬁ%dlﬂ@aﬁﬂééﬁipﬁﬁﬁovaﬁx amRk&sidue was
f N-cycl opropyl -3S-

°°mb11{eé%g} tieBs (1 Bk Fudibemixbrowes eqnegrirased s drmess gpegotovap. The

res1due|°:\p§srl36|1|:ﬁbéﬁéd:\¥ Iﬂ?%ﬁ%ﬂ@gb@f{%@@?@ Pgmﬁi‘?ﬁsgﬁﬂltﬁ%?%pqgm%ately -

30 °C. Zignharohytirivet prepared bpagdihg by Miiac biidride blotdrmie & 05.64 mL) to a

mixturd sy pprogif (ks b8 THRNSHTInGimsierHE OprE) gnhghen stiming
this miRtufS T Rdurs, Woik adlisEaldvad réa@tléTPEtﬁPéa% m{}fpﬁoxﬂfa A ec‘tpreduced

pot assi um'carbonate (1.0 ded
temperptyee and|then anadditienahd G(hQure at room temperature The reaction mlxture was

quenched with 1IN HCI, diluted with ethyl acetate, and washed with brine (2X50mL). The
organic layer was dried and concentrated to provide 28-[2,2,2-trifluoro-15-(4-
fluorophenyl)ethylamino]-4-methylsulfanylbutyric acid (1.15 g) as solid.

[0216] 25-[2,2,2-Trifluoro-15-(4-fluorophenyl)ethylamino]-4-methylsulfanylbutyric acid
(150 mg, 0.46 mmol), cyclopropyl 3S-amino-2-hydroxypentanamide hydrochloride (106 mg,
0.51 mmol), EDC (132 mg, 0.69 mmol) and HOBt (75 mg, 0.55 mmol) were combined in DCM
(10 mL) and the mixture was stirred at room temperature while N-methylmorpholine (0.253 mL,
2.3 mmol) was added. The mixture was stitred for 2 hours and 15 minutes and then diluted with
ethyl acetate. The mixture was washed with sodium bicarbonate solution (2X35mL) and the he
organic layer was dried and concentrated to provide N-cyclopropyl-2-hydroxy-3S-{4-
methanesulfonyl-25-[2,2,2-trifluoro-15-(4-fluoro-phenyl)-ethylamino]-butyrylamino} -
pentanamide (188 mg) as a white solid.

[0217] N-Cyclopropyl-2-hydroxy-3S-{4-methanesulfonyl-25-[2,2,2-trifluoro-1S-(4-fluoro-
phenyl)-ethylamino]-butyrylamino}-pentanamide (188mg, 0.39mmol) was dissolved in 1-
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was stirred at 55 C for 23 hours and then concentrated

to dryness on a rotovap. The residue was 10 conbi ned
wowrah/10xkziene (20 nl) and the m xture was coONnCRCIL/D810061010063

to dryness on a rotovap. The residue was conbi ned

methyli2enyripdidinonp (¥ mia apd thersplution avas istirred atroem tevapersture while an
i C. Zinc barohydrj d by,
saueol o ORS8RIt P94 i 2D N RO 7 B SRRES g B v

1hourtand 45 nithutbs/i BEn 8ideted WitBQEN ektate.e Thé Alx UL wa gs%te% with brine
'S

) stirring in ether (1O1l) and then stirring
(3X25$15tami dherargppi layer Was driefrnd coneentiatedy dhetresidnesvas dissdlved in 1-

et S FRBANTE 1 o W DRSBTS e o e

solutiorh el hreeeaxtion wagialbwedtomsceed yenT had antl tientthe s8Thtion was diluted with
di | ut wth ethyl etate, and washed with brine

ethyl af:gt mixfue Was @I&%feé vylgy@diqm §ic§mo§g|te§ﬁ](yltion (3X30mL) and the
renf OREER LA LGNSR, FiiAel{ B 1 g s o

solid. (The nEixiyye was smlhped.an{i ltﬂi%ﬁ:}i t(f) Iprovide ]\é—cycllol))ropﬁ -fliS- {4-methanesulfonyl-
-[.2. 2, 2-Trifluoro-1 & (4-fl yorgphenyl ) et am noj - 4-m
2512 22 ot e b S a0 oRfrpplanamide

114 iy 6k @RHAR b Bnp 15219-133 Ry OX RO ﬂ?

( mr?)g/drochl ori de&(quG ng, 0.51 mgrg{g)ﬁﬂgg% 132 ng, 0.69
nol ) and HOBt (75 nmg, 0.55 mmol) were conbined i n DCM
(10 nmL) and the m xture was stirred at room

tenperature while I\I—ngidmgigmmlag{m&e (0.253 m, 2.3
mol ) was added. The m xture was stirred for 2 hours

and 15 minutes and then &xampdellwith ethyl acetate.

The m xture was washe i t h. sgdi um bi carbonate
sol ution (2X35nL) and%iat\giéépgéngéisg%ani c layer was

[0218]dr S dtienschf texh eﬁﬁﬁétﬁﬂ@ﬁh V2yREQ@¥hétBitrations were prepared in 10 pL of
, N-%I.o ropyl - 2- hydroxy- 3S- {4-
dimethybsuhtox ) m&h{:@dlﬁ,ﬂ@d inté ddsapbwifar (40 pL, comprising: N,N-bis(2-

oS RSB ISEN S DN BENTSh 8, A0 cstnct
monold;t_rft}?f,ﬂ. ??xoofagm: dé?%ﬁy%ftgml_s@; $ 4o hemgeH | ch@BYdin BS0/025 $Moles in
25 uL pfaspay hultervyrsaddad o tetdiintionsniThejassagsohtians were(riB8dgor 5-10

di | ved | -. 71 . WD 2006/ 102243
Sec‘mdgﬁ‘“sr?@%eﬁ%i ) ?ﬁ?te lﬁg"f‘{]a%“-]dpf% e IEBPFRNIre nEFR-AMC
ot 58U T B SRS B W 18
followsdespeciuiphidionTtgealiysat (k 46ham) firiSrmind Apparent hbibsitiom cordtants (K;)

i nut and then diluted with ethyl acetate. The
were cqleulated Frop{le GHCHRRPTRERRS BT FisEeshtd matemetieal models
organi c | ayer was dried and concentrated. The residue
[0219] m@r@p@@ds ottheiimvention wetdtpste®@bytherabbietilemribed sy inddtderved to

.- then Dess-Martin (232 ng, 0.55 mmol) was added to the
exm"“é’%?‘ﬁ?ﬁ%%.‘"%ﬁ%"&? #*%n was all owed to proceed for 1
hour and then the solution was diluted with ethyl
acetate. The m xture was washed wi th sodi um
bi car bonat e sol ution (3X30r1.) and the organic |ayer
was dried and concentrated. The residue was conbi ne
with ether was added to the solid. The m xture was

scraped and filtered to provide
N- cycl opr opyl - 3S- { 4- net hanesul f onyl
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10
25-[2,2,2-trifluoro-1S-(4-fluoro-phenyl)-ethylamno]-b
wa@zoossb2md no} - 2- oxo- pent ananm de (114 ng) as aP@iUSM06/010063
solid (nmp 152.5-153.5 C). LC Ms 510(M+H). Bi ol ogi cal
Exanpl es Exanple 1 15 CaExwmppler2 B Assay [ 0218]
Sol utions of test corrpgu&lds . n_varying concentrations
were prepared in 10 L GROCBSI AF¥Ysui'f oxi de ( DVBO)
0220 ol ' ' i L&
R e o Syt bror GRARILE T L of

I s(2- hydroxyethyl) anesul

it Sl M) Yo N 8 g g 5
(0] e .05% _an [ iothreito , 2. .

M G et e 311V o D05 2 g Homangathspain 5 (Gis0Moles in 25
T T IR THT ST ———
secongd @t ®shakenvslatefcovatbdiand itabaied f611303Rin bt Podkh ten@Mture. Z-Phe-Arg-

tenperature. Z-FR-AMC (20 nMbles in 25 L of "assay
AMC g pMofes ingd3 rhfassay buffien waseddediol the assay selntions and hydrolysis was

oo, SR GBS Sl s
were cafdiRitétpfrom RS @y QRO bR BR%Y WEinp sRA4 %%Mﬂﬁ&ggﬁg@s

standard mat hemati cal nodel s. 257[ 0219 npoun
he i i were .tested, b he, abhove- descri.bed assa
102211, (ol BOGRS i tod B Eorl ol € (el Ao e Ageay Bnd observed to

exhibitiedthepsinyK intdbitdy 20@6fy102243 PCT/ US2006/ 010063 Exanpl e
2 Cathepsin K Assay [0220] Solutions of test conpounds

in varying concentrations were prepared in 10 L of

di met hyl sul foxi de (DVMSO) and then diluted into assay
buffer (40 L, conprisingEx¥afple30 5 mM (pH 5.5); EDTA,
2.5 M and DIT, 2.5 nM.. Human cathepsin K (0.0906
pMbles in 25 L of aseAtheppin brAssgiis added to the

di b ' 1 f -.10
02221 S0 TR Ep38N 50 50 BRI s LGB g .o
dimett30 suifoxidd (DMSO) tuediher dilbted intd aiag bi¥rer- (4OME, COmpABh@MES, 50
in 25 L of assay buffer) was added to the assay
mM (ph§.0); FBNEA ah & st DETs2.6vexdM). f Dixinemveathepsin L (0.05 pMoles in 25 pL

ot rically at (2 460 . for 5 mn
of asseIRELAIPRMAREH hERMIoE: 1h6 e ks Womstiord rpd i srighpeconds on
a shakértpdate {do@eR aUdtncRbAEA B6F B 0GHIN\AE Fodh§ teithefdr@Bd 2L Phe-Arg-AMC (1
mat hemati cal nodel s. [0221] Conpounds of the invention
nMolegiy %5 el of assappuifen wap addedde therdskrstsoltioay authily drblysis ve followed
spectrotfgotéfeﬁ—'éc%ll& ﬁﬁ: @S %@g%bpfo}r%lnrﬁjﬁl. ?f&lptp% t Fnﬁblit\llcgr} gdnst%%rﬁj(li)%veer’e

calculated from the enzyme progress curves using standard mathematical models.

[0223] Compounds of the invention were tested by the above-described assay and observed to

exhibit cathepsin L inhibitory activity.

Example 4
Cathepsin S Assay
[0224]  Solutions of test compounds in varying concentrations were prepared in 10 pL of
dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 pL, comprising: MES, 50
mM (pH 6.5); EDTA, 2.5 mM; and NaCl, 100 mM); B-mercaptoethanol, 2.5 mM; and BSA,
0.00%. Human cathepsin S (0.05 pMoles in 25 pL of assay buffer) was added to the dilutions.
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[0222] Sol utions of test conpounds in varying
concentrations were prepared in 10 L of di nethyl
waealobosazee (DVSO) and then diluted into assay BU//82006/010063
(40 L, conprising: MES, 50 nM (pH 5.5); EDTA, 2.5 nM
The aggay Smmonszwaermced fardel) ssaotispsiashaker@ls coakedand mcBated for

30 mif grePim GRREORE. (V-G A Gneoiba frotsel R sssoy it
containtikIY, EMS@ wﬁ@éfcﬁfeﬁ‘i‘o ﬁﬁ%éa?%Ufﬁﬁ%gﬁj Iyd?cggﬂ%{?va?}"olfo%m

tenmperature.” Z- Phe- Ar
spectrbplidtemytricsily G dekﬁOm)tfbraS ma&pmémtmlﬁbﬁloﬁ R6nstants (K;) were

1 1%grol &FS was foll owed spectrophotonetrically at
calcuiy H¥ &Pzisn‘?rPli?gfeAbﬁ‘éfV%’iﬁsﬂl%ﬂtmwfd I@ﬁthémﬁm%m@el(sm

were calculated fromthe enzynme progress curves using
[0225k ¢ ﬁmmwndmmhmmm&l werﬂebd;]sﬁed t[gOtHa aﬂéox@ai&%ﬂ{jbdsasﬁy mh%gserved to
nt i re teste t he above-descri bed assay an
eXhlb%B@E?R?Hbgf'ﬁblﬁy Ao <c°<it=h]eq9§llﬂ L inhibitory
activity. Exanple 4 Cathepsin S Assay .[0224]
Sol utions of test conpounds in varying concentrations
were prepared in 10 L of _ 30 di nethyl sulfoxide (DVSO)
and then diluted into asd=pRIePer (40 L, conprising:
MES, 50 mM (pH 6.5); Tbnsin: and NaC, 100 mM;
(3-nercaptoet hanol, 2.5 nﬁm F?% 0. 00% Human
[0226]c aShblpgnﬂwoﬁe(t(aom@ommslm yaiyimgXontenbfatiomswyre pudgabed) inI@LLL of

dimet B a6 ant troh diiued o sesmu P B devte compeeing VES, 50
mM (p'i{ é@) WR%S MM ars REEE 160 élfl?/%ﬁerﬂvglapm 1( o Human

mn at roomtenrbera ur
cathepswﬂ'*l (@sl pMoRS in 2HIT a asy buffbry was a@dddab Mhe @intd%e. DME) ssay
tutiohes added to the assay solutions and hydrol ysis was
solutios piegsatred e+ ) spBtivome Fhakar plpte( eavered4ed ingwbated fo1S30 min at

room t&h eraﬁip :%-?—‘2{ é%gth%l@f ;}glkllncglg%fnt%n ;é]i gﬁ %%?%g‘?ﬂgoﬂ‘almng 10%

DMscgtvmsaddm toahdassmy selationyeee hgdroly@R3ds @ww?&u%ho&&ﬁemcany
6@ Sm on were tested by the above-descri bed assay and
(ath 4 {ad mi. Anpsrest inhibitie peristants (Kphwése caleylatedtfrom the enzyme

progre%fcuﬁ,egfusm gnggpdn@%ﬁ\&}}%mﬁgglgﬂ@t hepsin F Assay [0226]

['ut1 ons est conpou varyi ng concentrations
di net hyl sul f oxi de ( DMSO)

0227 é repargﬂ\el n 10, L of

[ ]a OpIds of thedBvangion vsisigsted b therabpue describedrpsshy anbobserved to
t p%ﬁ?l%b{t&?cfﬁggﬁ, 0. 01% Human cat hepsi nF (0.1
pl\/bl es in 25 L of assay buffer) was added to the
di lutions. The assay 15 solutions were m xed for 5-10
seconds on a shaker pl atExaﬁsyelred and i ncubated for
30 mn at

Representative pharmaceutical formulations Containing a Compound of Formula ()
ORAL FORMULATION
Compound of Formula (I) 10-100 mg
Citric Acid Monohydrate 105 mg
Sodium Hydroxide 18 mg
Flavoring '
Water q.s. to 100 mL
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roomtenperature. Z-Phe-Arg-AMC (2 nMdles in 25 pL of

assay buffer containing 10% DMSO) was added to the
wa@az®asoxaed uti ons and hydrolysis was foll owed PCT/US2006/010063

spectrophotonetrically (at 2 460 nm for 5 mn.

Appar ent i nhi bi t INARAVENQUSFGRYULAEONI cul at ed from

the enzyne progress curves using standard

mat hemati cal nodels. 20 [0227] Conpounds of the

i nvent CompéBicot Bsihth ¢y t he above- d@.qclrdlggd assay and

observed to exhibit cathepsin F inhibitory activity.

Exanp| Pextrgasgylenchiydeste ve pharmaceut i gal tofgakenisaionions

Cont ai pi . f Formula (1) 5 ORAL

FO?NULQW%Q%&E%{%W%}? Fornula (I) i8§1‘aﬁ) ng Citric

Aci d Mpoditimdiwdrexid®S> ng  Sodi um Hydroxges, 18 ng

Fl avoring 30 Water g.s. to 100 nL 74 WD 2006/ 102243

PCT/ US /forimfrstion | NTRAVENOUS FORMULATP &N @Bnpound of

Formula (1) 0.1-10 ng Dextrose Monohydrate g.s. to

make isotonic 5 Citric Acid Monohydrate 1.05 ng

Sodi um Hydr oxi de O.TABIET BGRMUIfATION)j ection g.s. to

1.0 nmL TAB';TQTQFCRNUJEQDL' ON 10 Conpound of Formula (1)

1% M EPyee o | ul ose 73% Bfearic Acid 25%

Col | oi bl 02281 The f oi ng i nvention

has belgﬂ#rgég%:t?fi}%ggélnﬁﬁg%ne det ai | b)?h\%gy of

i | | ustStatdioAcidnd exanple, for purpad®s of clarity and

unders{:aleiég%. It will be obvious to one of skill in

the art® ﬂ tﬂ&‘i‘?anges and nodificatiofis may be

practiced within the scope of the appended cl ai ns.

Th s dvbeSt yngle Ve, .
(022813 SHERAORing fnyeiched S SN s RBLeal By AR dfustration and
example fonmuepaseeof climitysnd pedastandieg. ilhwihide ecbvisdsaulode of skill in the art

t her ef e .determ ned wi t.h re to the

that changes and modifications mam)e prac{llgetd w1t}Ein the sfcglgee (r)]fc tﬁe 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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20 above description, but should instead be determ ned
with reference to the foll owi ng appended cl ai s,
w@bkongo22ii h the full scope of equival ents to wTOSHO€OMM0063
clainms are entitled. 75 WD 2006/ 102243
WHAPIS/CISATMEIDIN063 WHAT |S CLAIMED IS 1 1. A conpound
of Formula (1): 2 RE RS 0R7 8 A4 11 NRR23R3BHO
R3 R4 O 4 where: 5 Rl is hydrogen or alkyl; 6 R2 is
cycl oaf kyl, A e¥@mboaldof FriaMla.(Dar al kyl , heteroaryl, or
het er oar al kyI optionally 7 substituted with one or two
substitutents independently selected from al kyl,
al koxy, or halo; 8 R3 iss al kyl or al koxyal kyl; 9 RR
i s hydrogen or al kylR® or| 10 HR3 Jnd R42toget her with

t he carbon atomt w’u NR{Rthed form
cycl oal kyl ene {)T)nal 3s pbgtituted with one to
four halo or heterocycloal ene optionally

where:substituted with 12 al kyl, aI koxyal kyl , hydroxyal kyl ,
WA cl oal cycloalkylalkyl, or hanaIkyI; 13 RS

alg 15W§%6gerhgli %%Ylkyl optionally substituted with
RAck edlbatkyl aydléalk)hﬁkﬁlf el hefefodtall 6F RGMEh@BIYK Yhtionally

cycl oal kyl a , aral eteroarafk

substlthf@fl @fl@cqn@méw wbﬂlmnts mégnqaglclﬁhfes)elexteﬂdronl slkylglioay.yor halo;
'1§’ 1 oilkos SSOR-, -CONH, -NHCO-, or NHSOR-
S B! kRt

anaIkyI, 16 cycloalkylalkyl, aryl ,
aR“ah hycﬂrogérebmmﬁ[w het er oar al kyI het er ocycl oal kyl ,

t I k | al
%% ueﬂ%;t O&%ghﬁp swbgy P%)ﬁb*)o wbich i @rceatirghgdsforny cycloalkylene

optional substﬁﬁ%ed Wi e' to f(‘]’l§ Al A eters 1686 oy s8hdituted with
hI or

I's cycl oa eteroary

alkyl, dﬂen@alhyy dllydr_sdxt«gtl_kyl, ad.y&, oyhklaﬁth cydlzilealky}alhyl ,iot haloalkyl;
S U, TaloptkGh pitionaty SussRtrdapn eeany v Btetbartlom

hetero@lciﬁkﬂkyl Q@El@ﬁikgbélkyl %M hetEbheafsy, het@é@%idﬁﬂéﬂalkﬂYi‘ﬂRylene)—X—R
or tiona or

substituted W th one

(where%ls -rQi-ep@nd%(ﬁt,l $Os-e| 6@&\&& fNHGOhym—b&bSOz anm is zﬂlzyl haloalkyl

b ]
cyeloalf 9t 11 aR Rt e b Bl it etolfobigry S ano.
heterodwﬁaﬂoyhﬂkﬁ)/ lor (aﬂéywﬁyﬁkkﬂalo@lmlmmg’{wh&é X! is —-O-, —S-, -SO-, -SO;-,

heteroaryl aral kyl, hgteroaral kyl, 24 cycloalkyl
-CONHg, - NSHH R ypngﬁSOZh@}deRoé@@{cgﬁlﬂ]w,| aryl, heteroafyl, or heterocycloalkyl),

wherei By A SR O, Y S g Srsr i gm gy o tree B
indepehdendy celeyted fpapatkyinkaloalkyl, alkoxy, hydroxy, haloalkoxy, cyano, or halo; or
optionally substituted with one or two R® independently selected from hydrogen, alkyl,
haloalkyl, alkoxy, hydroxy, haloalkoxy, halo, carboxy, or alkoxycarbonyl and one R® selected
from cyano, hydroxyalkyl, alkoxyalkyl, aminoalkyl, aryl, heteroaryl, aralkyl, heteroaralkyl,
cycloalkyl, cycloalkylalkyl, heterocycloalkyl, heterocycloalkylalkyl, acyl, acylalkyl,
alkoxycarbonyl, aryloxycarbonyl, aralkyloxycarbonyl, heteroaryloxycarbonyl,

heteroaralkyloxycarbonyl, heterocycloalkyloxycarbonyl, cycloalkyloxycarbonyl, aryloxy,

‘heteroaryloxy, aralkyloxy, heteroaralkyloxy, aminocarbonyl, aminosulfonyl, or -SO,R'! (where

R!! is alkyl, aryl, heteroaryl, or heterocycloalkyl); and further wherein the aromatic or alicyclic
ring in R® is optionally substituted with one, two, or three RY independently selected from alkyl,
haloalkyl, alkoxy, hydroxy, haloalkoxy, or halo;

R® is haloalkyl;
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26 het eroar al kyl oxycar bonyl

het er ocycl oal kyl oxycar bonyl , cycl oal kyl oxycar bonyl ,
wa@eopbooaz43 27 het er oaryl oxy, arall cyl oxy, PCT/US2006/010063
het er oar al kyl oxly, ar ni nocar bonyl , am nosul fonyl, or
Bzmydlogmbéoaml;md_ is alkyl, aryl, heteroaryl, or

R SRHEER2uEN hyoftee Sieelh S b oty hefirpedasti? anached

via a cailich 2018, wHedein (1 arbhhi@Coricl el et Mptﬁﬁfaﬁi esbtitdt O with one,
al kyl al koxy, hydroxy, hal oal koxy, or

. 30 hal oal kyl
two, of Hirge Rﬁlﬂdwnﬂ@t}Yaqeéﬁteﬂ)ﬁQm Fisy\Wnlpoigrdgalioyl Plasiroxy, alkoxy, haloalkoxy,
/ 7 1§ hydr.ogen. or, hal oal kyl; and
skox gty CARoRE SO, alPiotsl ABRGRNoRY: Pl k1 ot

a pharmatartically hceceprablrsaiyheesr, kyl attached 34 via a carbon
atom wherein the aromatic or alicyclic ring in R8 is
optionally bstituted with one, 35 tw, or three Re
i ndepe?rdent 53 cempaungd of Claw, lawkerein laaﬁ byduegeroand® is cyclopropyl,
1_pherﬁg5{ﬁ§lg<&, 1 -5l oal koxy, 36 al koxycarbonyl,
car boxy, cyano, alkylsul fonyl, or am nosul fonyl; or 37
a pharmaceutically acceptable salts thereof. 1 2. The
conpouhd of Tig edmpolindieé Ctiim IRvhéreintR/ds hydmwganshdi®? issyclopropyl.
cycl opropyl, 2 1-phenylethyl, or 1H pyrazol-5-yl. 1

3. The,co f Clai.ml erein Rl (S rogen |
R2 1o byl opyayitouy 3 Beimd Eorihera Rt Bfdppattoang s aon
wherein R3 is hydrogen and R4 is alkyl. 1 5. The
conpounnd of TKS cuntpond bf Blaier @idwiteinR 1Y Hy@Y8sh MIRE methyl,
1:hlls t%‘l, 2 ethyl, propyl or butyl. 1 6. The
© y’ErSPrgfﬁI ¥ Qaim2 or 3 wherein R3 is hydrogen and R4
ethyl. 1 7. The conmpound of Claim2 or 3 wherein R3
and R4s are phkabn G qy]fl]g-fa j 0 4
wher ei46ri R3 g&]d RAP °§?‘2°f%§%§?§§m yelﬁ}{ ne d)?bg%nr&ld§ ethyl.
ethyl. 1 9. The conpound of Claim2 or 3 wherein R3

and R4/-ar e Thetdepipound ¢fClaith & ar Srvplveneid Rifan@Rdiare dkylr 3
wherein R3 and R4 together with the 2 carbon atomto

whi ch ¢ hey e rm cycl.oal.kyjsene 41 11. Th
conpo u§r'1 d of’ﬂ{ﬁ i ﬁ]r)]togﬁg ?Plgfa\i/)% g] roéi)“’ﬁ” Tigein aFé R Wﬂ@?‘mﬁmﬂy
methylwirtethyi.he 2 carbon atomto which they are attached

formcycl opropylene. 1 12. The conpound of any of the
d ai 2-11 wherein I,s. hal oal kyl and R7 2 and R8
are hydr ogete cpmpgunarafClaimd onaavhisrein iy apd Rt gee mpthyhs
2-11 wherein R6 is 2,2, 2-

10.  The compound of Claim 2 or 3 wherein R® and R* together with the

carbon atom to which they are attached form cycloalkylene.

11.  The compound of Claim 2 or 3 wherein R® and R* together with the

carbon atom to which they are attached form cyclopropylene.

12.  The compound of any of the Claims 2-11 wherein R is haloalkyl and R’
and R® are hydrogen.

13. The compound of any of the Claims 2-11 wherein R is 2,2,2-
trifluoroethyl or 1,1,2,2,2-pentafluoroethyl and R’ and R® are hydro gen.

14. The compound of any of the Claims 2-11 wherein R® is haloalkyl, R’ is
haloalkyl, and R® is hydrogen.
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2 trifluoroethyl or 1,1,2,2, 2-pentafluoroethyl and R7
and R8 are hydrogen. 1 14. The conpound of any of the
w@h@oe2223 11 wherein R6 is haloal kyl, R7 is 2PCT/US2006/010063

hal oal kyl, and R8 is hydrogen. 77 WD 2006/ 102243

PCT/U82006/010063 1 15. The cogfound of any of the

d ai ms 15+ 11 Thaepwpenndefiagy phthe 4t rips, 2-127w|hsre1mR Yisthaloalkyl, R is
R rogen. 1 16. The conpound of any of the

alkyl, %ﬂ@R %%qg\%her ein R6 is haloalkyl, R7 is 2
hydrogen, and R8 is aryl optionally substituted with
one t M6, ofhe borapound oraﬁyoffﬁh@lammoundhafelmmqs@falotan@l R is

o R o el SR o ST e

4- fluorophenyl 2,3-, 2,4-, 2,5-, 2,6-, 3,4, or 3,53
di f | uogpphemyd coxﬁpé‘tﬁd oflaﬁy ﬁptlﬂg @ll'eaﬁ's Qf H%@Mer@ﬂlzﬁ‘hﬁ trifluoromethyl or

d ai s 2511 wher el n
difluopppantiag e isduydropen,and R58s Hluhmq)herqa,rm Bt HHak)6y, 3,4, or 3,5-
tuted with one, two, or three Re. 1 19. The
d1ﬂuo§o§9§&{5nd of any of the Cains 2-18 wherein R5 is
cycl oal kyl al kyl 2 optionally substituted with one,
two, o18.t hr'eke &anponde RE ALkeHIt thy C%n@gtﬁdwﬁér&WEﬁlgﬁhloQﬂ(yl R’ is

hal o org an Re sel ected from aral
hydrogen, andyR %Hd@ﬁgls hetepqaryl méon,@lmﬁ@bﬁuuf@d vaﬂiwn@f twioher thred R%

2-18 wherein R5 is 1 2 nethylcycl opentyl net hyl,
1- et hyg cycf: oun&hf'Fﬁ}hé(fl the/ @Ha?ﬁybyllgwl}erggtl{nis cydloalli()’yla]kyl

di f1 uorocycl obut
optionallyystbistituted, wittdord, tvoo eryhrb@RébemﬁhMly selected from alkyl or halo or an

R® selefte?ﬁnﬁgliaﬁé’f ﬁf’é\?lﬁ%ﬁ [’E’ﬁ:lhgpr opél met hyl, or

1- met hyl - 3, 3 dlfluorocyclopentylnethyl 1 21. The
corrpotml:i of TiyBongfouhd 6f fdffiﬁe @Ia%ﬁs W”l%rv?ﬁ eiff R’ '1§1 X
of

1 22. The conpoun alns 2-
methymgpmnﬁymthyé hq@p@laldyylohewl,slub@thylmbbum,tlhnauhyl-s 3-

d‘ﬂ“"‘%@’@“@‘g‘ﬁ@wﬁ%‘ SRR 1o s P AP e ot yimethy,

1-thiazph@+yhpthgleytlopropyl-methyl, or 1-methyl-3,3- dlﬂuorocyclopentylmethyl
2,2-difluoro- 3- tetrahydropyran 4- ylpropy ,

22d|Iuor 3- nor Iro 3

2, 2- diill' uor GSCOWPM# aglyyq lglpeg%‘l)a ms 2-18 wherein R’ is alkyl.

2,2-difluoro-3-pyridin-3-ylpropyl, or 2,2-dichloro-3 4

phenylzzr opyithe chmpBund HCans VTR, éz@@)(v

8 wherein RSmf%g - (al kyl ene) - S(O) 2 enf‘mﬁ %ﬂﬁyl

SubStlt‘H»P‘ﬂ(Wlth arylpleterppey] eohgieraeytleikydny of t he d ai ns 2 18

wherein R5 is 2 methyl sul fonyl net hyl ,

et hyl sgl fo I ulfo 5.

5- met hyl or ggly:ggﬁa:ﬁ%gony(?fra%% ofthe Aims 2! )ﬂi e\{nR is 2,2-difluoro-3-
phenylpropyl, 2,2-difluoro- -3-tetrahydropyran-4-ylpropyl, 2,2-difluoro-3-morpholin-1-ylpropyl,

2,2-difluoro-3-pyridin-2-ylpropyl, 2,2-difluoro-3-pyridin-3-ylpropyl, or 2,2-dichloro-3-
phenylpropyl.

24.  The compound of any of the Claims 2-18 wherein R’ is -(alkylene)-S(O),-
R’ where R’ is alkyl.

25.  The compound of any of the Claims 2-18 wherein R is
methylsulfonylmethyl, ethylsulfonylmethyl, propyl-1-sulfonylmethyl, 2-methylpropylsulfonyl-
methyl, 2-methysulfonylethyl, or 2-ethylsulfonylethyl.
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3 nethyl, 2-nmethysulfonylethyl, or
2-ethyl sul fonylethyl. 78 WO 2006/ 102243

wWEAN6WE2006/ 010063 1 26. The conpound of any OPCT/II82006/010063
Clains 2-18 wherein R5 is (aI kyl ene)-S(0O 2- 2 RO

where RO is is aryl or aralk optional |y substituted
W| th o¥®, tmbecampctmd@éamaof @I@Aﬁemearﬁ&\y geiodt ds t@lkylene)-S(O)-

R wheh st ﬁ%‘ylhogfﬁi‘é osfpn st YR, b RS R gependently
selectarfrém a E&g@m@@ﬁg Hy&@i}e ahBalkb% R wzﬁyﬂ bf-’HﬁB, or&iﬁsﬂzshauy

hanaIkyI dr oxy, hal oal

Substl%léﬂdbfdﬂyorll?r el ; mﬁm S@lﬁ@iﬂbﬁ@mﬂl@g@a{ aillﬂylt heJaslkyl, alkoxy,
hydm)ﬂég Hc?x Xlal lo, g?tb&i(y,%?éﬁtg%%égr q%&]y{}x%n@ﬂr {%ﬁ%fi 'from hydroxyalkyl,

a]koxya]dq,ﬂ %ﬂllh&élﬂjllk&lyl h@tehﬁ:trﬁ[ 8ak9l, baleloakalkyl, cycloalkyl cycloalkylalkyl,
het er ocycl oa cyl, Ikoxycarbonyl

heterogygpallylchat g@p@q)foa?]glf(léi(glk %M Alssxeabeil, aryloxycarbonyl,
aralkyib@(ér?a{rg&{})fl M8%gﬁ%?éqrbom &%fe?@%@k?%k?@%&@p %P}yll)xy, heteroaryloxy,

heter
aralkyhﬁty;eh@abaﬂakgyllmoyy mmnbowlbamyibsumnylm os+80.BM Y fwhees R1 i 1s alkyl,

aryl, hﬁf@f iv&rme@%%gﬁﬁ)l Y'elf% agcli gﬁhﬁwﬁo artﬁ? ﬁrotﬁ}%télg aF ol ' lig tigg in R is
optlonﬁiljr %ﬁhﬁe&’ WitE ohd) tFo. ot thrgé RO B{geﬁé}ﬁehﬁfy dﬁb‘&%ﬂ{}m Halbalkyl,

wo, or thrée Rd indepen y se ecte from
amoxmhywoxy,ﬁmﬂaﬁdkdxyl orhal® al koxy, hydroxy, hal oal koxy, or
halo. 1 27. The conpound of any of the Clains 2-18
wher ei

G 1 ot birot POSIMENDH oF#PHE S GlomR grlAyhypin R is 2-

difluo Eéﬂyi-ﬁiéﬂiaﬁ&iiﬂ’fon?ﬂieﬁlyl 2- %henylsulfonylethyl 4-
fl uor op enyl nmet hanesu onyl met

fluorophesiyioys fapybneth ﬁﬂmm&wﬂ@h«;mmﬂhwwkfonﬂmethyl 4-

bt et v

ﬂuoroﬁhamghmlmwlfmiyhﬁﬂhﬂu12,f4Q’iwiﬂ‘ilietdphbnyhnethanesulfonylmethyl 2-, 3-, or 4-
6-trifluoroph

trifluogimaylpheny e ﬁaeets,qg(%’ et Nbbg 'fon ap AR nmqtml % (2-05 or 4-

tnﬂuo{:drﬁﬁf yﬁ%@?ﬁ?ﬁﬁg&éﬂw1 Igfﬁh%ert%aﬁ &.ﬁfopyﬁeth}qror% -(2L, 3-, or 4-

fluoropteaybutfomyettedul f onyl met hyl, or 2-(2-, 3-, or 4 8
fl uorophenyl)sul fonylethyl. 1 28. The conmpound of any

o wicht rotReComruti S G ot B CTant 2 GRS 1 G fener- SO

R’ whéreBetié h@tb@dr}wo% het%erantympu&fauy Bagginited withRAaGBIeNthtes R?
sel ected from al kyl, hal oal kyl, al koxy, hydroxy,

mdepqnéﬁrﬁm selpeted feqra plkyl, dploplkiyh alk@?iy, hydepwsi b@iaalkyxy, cyano, or halo; or
R e s e

haloalkyl| slkbxsg hydroRa) loatieoxiypialo, dﬁfbo&bf)@mﬁmlybﬁbyﬂlyl and opaR° Rlected
selected 6 fraom hydrox%al kyI al koxyal ky
from hydyoxyalkyl, plkogyalkyl, graineplsyh oivl, heteapatyl, araﬂ@ﬂé}%@@ﬁlkyl cycloalkyl,

cycloaﬁéﬁie]fre%llcg%kmcy%yﬁﬂﬁk fl&% %&%JHY ?I}EQF ’r X0 Q{é:ﬁ%@ﬂd, aryloxycarbonyl,

aralkyhlxybarh(yrgé,rl’[mmydaryloxgcabmiyl,)hewxqamlkpkonycta,rbonyl, aryloxy, heteroaryloxy,

aralky f}qe ﬁg%%ro %;?@%kgbgr?}a eargli?lgfr)%} oglyl)?)c() CS% %Qpe/vsllﬁere R is alkyl,

aryl, h%}%g&?ﬁ% %%Y all?ﬁj rzlﬁ‘? Eﬁ'fh‘%f‘%ere%@ QM iR laticfiic ring in R® is
optionally substituted with one, two or three Rd independently selected from alkyl, haloalkyl,
alkoxy, hydroxy, haloalkoxy, or halo.
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10 aryl, heteroaryl, or heterocycloal kyl); and further

wherein the aromatic or alicyclic ring in Reis 11
wopitcom2h3d y substituted with one, two, or threRCRUS2006/010063

i ndependently sel ected from al kyl, hal oal kyl, 12

al koxy, hydroxy, hal oal koxy, or hal 0. 79 WO

2006/ 12224 3TRAumSA0d 6f at0obBe Claimg 2- r&whmlmlb uﬁ gyadin-2-

ylmetgﬂnﬁgs?{?%]g@a%g %8%\/\:%% %éurllfonShne%h}Hylg}lrrgdm 4-

ylrneﬂ{h‘x‘léétﬁfoﬁyl%‘iéﬂﬁﬂ% hﬁm@whfeﬂﬁxwdim,ywmmsmfénﬁmemyl 2-
yl met hanesul fonyl nmet hy

dlﬂuomthqmy@dlnétﬁﬁwﬂ}ﬂyﬁﬁ@ﬂiﬁnﬂnﬁhhbﬂiﬂaﬂ@@%@ﬁymﬁ‘

stmetpe PR SRy e PSRyl gy, pyrimidin-2-
ylmeth’kngstﬂfoﬁ?lhmﬂ%ﬂ Wﬂ-%ﬁnﬁhﬁw&ﬁlfﬁhﬁhﬂéﬁﬁm Bftﬁﬂu(brﬂmeﬂyjﬂpyndina-

uoronethoxy pyridin-4 anesul f ony

ylmethspesutfogylmehyl &mﬂmmﬁbxlnm iHyA- memqnesulfonylmethyl 3 5-
et G085 T AN BRI D st tasrutpppeio. 2-

methyl%hihtd»lféi wnieﬂ:]miléhulfmyyhnléthm %mhﬁeyﬁmﬂﬂﬁeduﬂbny]kmm,ﬂ-pyndma-
yl i spxazo

t hane [ fon t hyl,
yiethanpésp o BETD - nfétm@w A o
et YRR A M a0 O SR o, it

ylsulfqﬂyhtrhlaﬂe]sB|JSFtnng/lhrﬁeylh;abthanesulfonylmethyl 1,3,4-thiadiazol-2-

simego it oy oS R a7 At e

sulfon?hxlil%ﬂ'i)bldéﬁhi‘l\ZMLﬁVﬁﬁé?ﬁMefshHMﬁymﬁﬁﬂYr' din-3- 12
fonyl propy
1 3,5-triazin-2-yl- thanesulfonyl 5.
'3 2 8hi adPhe Gimound of AREeHAR IR Grif MR is -alkylend)-S(O)-
9 nesul f onyl met hyl ,
R Whgl)éﬂgggéfé%g&%ﬂg%ﬂane 14 sul fonyl net hyl, or
t hi azol - 2- yI met hane-sul fonyl nethyl. 1 30. The conpound
of any3nf t’hbe @rapousd 21 48y efthe €12imB3-18swherein R’ is
(al kyl ene) - 2- €R9V\/nereR9|s cycl oal kyl al kyl . 1
CYCIOPSQPYh?ﬁ@a’&E’é elany of the O ains 2-18 wherein R5
is 2 cyclopropyl net hanesul fonyl nethyl. 1 32. A
phar mageut i §ahafRImReHdal LARPGRIN doPlpRRing LEUMRILHAE 0@ hny of the
any of the Clainms 1-31 in adm xture with one or
Claimsrbr3d i admintire veftconsi armage suitabl: exaipienthod for treating
a disease in an animal nediated by Cathepsin S 2 which
met h °d3§ ONMpPA| xﬁ&ﬁofﬁm%\ﬁ o1 ﬁlgegasé ﬂl Mﬁm%gi HBhiafdd ba/ Cc?thﬁpsin S
phar maCeut i cal  conpos a conmpound 0
whichaigthedf conty@iseh admimisterihp tb meaaiﬁmxuwlﬁmddatlmeompomoe comprising
suitabl e excipients. 1 34. The rret hod of C aim 31
a compgindetany pbtheiaimed -3 S inadminteowih ape pympresuitable excipients.

mul ti pl e sclerosis, nyasthenia gravis, psoriasis,

penphi guis Vi 9akindd cPCRUAS3 1 WhEERTRe diSed¥Y 5thBEMRLiBid arthritis,

gravis, systemc lupus erythenotasus, asthna, pain,
multlmmsblerbhe,rmmﬂwwsvm, p%nasts pﬁnﬁugumlgamaﬁrms alisease,

myastﬁ)ema gr%ls,u sny%‘?e%%c iup 52 he(rer{ogtlgs)(ls ast‘?lmeaI Balglha%dtalﬁ%rggc\ferosis

35. A method of treating a patient undergoing a therapy wherein the therapy
causes an immune response in the patient comprising administering to the patient a compound of

any of Claims 1-31.
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2 causes an inmmune response in the patient conprising
adm nistering to the patient a conpound of 3 any of
w@bh@bne2213 31. 80 WD 2006/ 102243 PCT/ US2006/ 01006BUSE06/010063
36. The conmpound of Claim1l wherein: 2 R3 is alkyl and
R4 is alkyl. 1 37. The conpound of Claim1 wherein: 2
R3 and364 t Digeddnepound bhiCldira 1cwmhdraein: at om t o whi ch t hey
are attached fo .3.cycloal kylene. 1 38. The conpound
of C aRﬁ%SPu%éF‘{eﬁﬁaﬂ{}gB and R4 together with the
carbon atomto which they are attached form 3
Pi Per i g n- 41l cchiomihi bEEAfnalwhélBnni ¢ rogen at om wi th
ethyl, 2,2,2-trifluoroethyl or cyclopropyl, 4
t et r ahBtiamsiRt mgethenpwith thetcadboy atant ti whigh dlreyarg bitached form
1 i}# - di oxot et r ahydr ot hi opyran-4-yl. 1 39. The conpound
CYeloaY!®°i m 1 wherein: 2 R6 is haloalkyl and R7 and R8
are hydrogen. 1 40. The conpound of C aim 1 wherein:

2 R6 i38.hal Diad dothpoulid of Sldial10ahdeyih: and R8 are
hydr ogen. 41. The conpound of C aim 1 wherein:

1 2 R6
i's hal BQMQ/R", toggtherwish thgicarban @tong toswhich jlnysge Attached form

pver % TRRNA B B BB EA i 230 b5 s fprony,
tetrahyRir6pBiriny - téteahytieitiiypyram@-yil sortIr, i -tonoteaakydryihiopan-4-yl.
hydrogen and R8 is 4-fluorophenyl, nanely 4

N-cycl gpropyl - 3-{4- net hapesuyl fonyl -2-[2,2,2-trifl uoro-
| - (4- f$or ofmo}‘i@f’ﬁgragﬁﬂn%l}er 1

but yr yR&Tiahiket PR PSH #a81 dn.43. The conpound of
Cl aim42 whi CH(%'i s N-cycl opr opg(iﬁ?és-{4 2

nmet hanesul fonyl -2S-[2,2,2-trifluoro-1S-(4-fluoro-pheny

| ) - et M40. ani Hlag campopng ofiiaim]l-whesgin: 3 pent anami de. 1
44. Thegs C ound nf. al.m,1 gein. .2 Rl is hydrogen,
R2 is %?’3@’?@%’3@ lﬁ%lf@ﬂqﬂyﬂ}%eﬁf?‘ﬁﬂmlg ot hyl, R5 is

3 2-phenyl sul fonylnethyl, R6 is trifluoronethyl, R7 is
hydr o?en anthf¥bngoudd bf Cimpahelytkin: namely 4
N-cycl opropyl - 3-{ 3-benzenesulfonyl -2-[2,2,2-trifl uoro-
|- (4- RUBPelogihyR )i 8kl PBRn e I drogen.
pr opi onyl am no} - 2- oxo- pent anam de.

42.  The compound of Claim 1 wherein:

R' is hydrogen, R? is cyclopropyl, R? is hydrogen, R* is ethyl, R’ is
2-methylsulfonylethyl, R® is trifluoromethyl, R’ is hydrogen and R® is 4-fluorophenyl, namely
N-cyclopropyl-3-{4-methanesulfonyl-2-[2,2,2-trifluoro-1-(4-fluoro-phenyl)-ethylamino]-

butyrylamino}-2-oxo-pentanamide.

43,  The compound of Claim 42 which is N-cyclopropyl-3.5-{4-
methanesulfonyl-2S-[2,2,2-trifluoro-15-(4-fluoro-phenyl)-ethylamino]-butyrylamino} -2-oxo-

pentanamide.

44,  The compound of Claim 1 wherein:

R! is hydrogen, R? is cyclopropyl, R? is hydrogen, R* is ethyl, R’ is
2-phenylsulfonylmethyl, R® is trifluvoromethyl, R’ is hydrogen and R® is 4-fluorophenyl, namely
N-cyclopropyl-3-{3-benzenesulfonyl-2-[2,2,2-trifluoro-1-(4-fluoro-phenyl)-ethylamino]-

propionylamino}-2-oxo-pentanamide.
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81 WD 2006/ 102243 PCT/ US2006/ 010063 1 45. The

conpound of Claim44 which is N-cyclopropyl-3S {3 2
whensaorgill f onyl - 2R-[ 2, 2, 2-trifluoro-1 S (4-fl upCDURIVE6E§10063

| ) - et hyl ami no] - propi onyl am no}-2- oxo- 3 pentanam de. 1

46. The _conmpound of Claim 1 wherein: 2 R is hydrogen,

R2 is é9cl g%he gympourd af Claigndbwybich irN-dysloprdpyl-3SH3- i s

R i L T RS —

pentanuaiigé.y
N-cycl opropyl - 3-[ 3-cycl opr opyhnet hanesul fonyl -2-(2, 2, 3

,3,4,4, 4-hept af l uoro 5 ) )
buyl anﬁéo)-%h%ﬁ‘i”ﬂ?ﬁlmgrﬁfﬁ%ﬁmzlw%@t%’ént anam de. 47. The

PRIy LB LSRN HRABR RN iR R s

* cyclopropyuethytsui fomylmethypiRSry partiuowpradyl R -is hpdibgerearidd®® is Bddrogen,

namely N-cyclopropyl-3-[3-cyclopropylmethanesulfonyl-2-(2,2,3,3,4,4,4-heptafluoro-

butylamino)-propionylamino]-2-oxo-pentanamide.

47.  The compound of Claim 46 which is N-cyclopropyl-3S-[3-
cyclopropylmethanesulfonyl-2R-(2,2,3,3,4,4,4-heptafluoro-butylamino)-propionylamino]-2-oxo-

pentanamide.
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