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WD 2005/ 028429 PCT/ US2004/ 030442 HALOALKYL CONTAI NI NG
COVPOUNDS AS CYSTEI NE PROTEASE | NHI BI TORS Fi el d of
wo bmshzsaent i on 5 The present invention is direRtBUS1004/030442
conmpounds that are inhibitors of cysteine proteases,
in particular, cathepsins B, K, L, F, and S and are
t NBABOM K Y €1QN TAWNINGEGOMROUNBS ASCY STEERNE BROTEASE
t hese proteases. The PLREEBIT ﬁyentlon is al so
directed to pharnaceutlca conp05|t|ons conpri sing
t hese conpounds and processes for preparing them 10
idd8t§1%ncmtthe Art Cysteine proteases represent a cl ass

E——ég;peﬁ¥rdases characteri zed by the presence of a

c YHteQ)rdBent ireshtihnds directet & @a{pahr)ds itltat s tirhitgdforstdf ey segieypi@teases,

i DGR AETBIS Bl prto R L RGO BF L TR e died

by thadetprotédsds. Tfhe pieSdne inRentioh @l AdSa8ctedtoPharmaddutical EQBpYsitiond
|ncreased expressi on or $nhanced ctivation, however,
COMPEISINE HISSECITACHRIS 3BT Praresses frpFd ¥Bs. In this regard
certain cystelne prot eases are associated with a
Stateldf eyt Of di sease states, including arthritis,
muscul ar dystrophy, |nflannat|on tunor i nvasion,
gl ORSIGIPETIRASHITPRIFSENt arpigsaeh Repidsessichrragieried by the arssence of a
cystelRUAGNE ML biall Gl th?hE E&%‘ﬁé 204eifl fiblefses Q%sso&mttﬁ the
i ncreased cat hepsin l evél's and redistribution
normakdegredatiphand er@pmsmmommms Thetahergant gqﬁkygnegﬁ qypiging protsiages, ¢.g.,
[
w50 0 o e o Bfanc AR 0h, ARG IE WS HAR pitholoflia
consqqugrices dn dds iegardiretiaitl cptasepreeme e womdrt@imiﬂt onwnber of disease
r S C jnii,
“meggﬁpgh%gﬁg?gﬁﬁggﬁé%H%ﬁ§$§hﬁgIgﬁ afﬁ@by %@ease and
glombtmtwe}dmisd ngdlanta, peuiioé@‘rtaj disease, hingacproonatin Enkodgxmpbsmdomhem‘ For
examlg%ga {nc%ﬁsg %Peé)am agﬁ redS %:tl‘abrl]lglon HII tﬁ%%ngr%‘é ﬁreeiJoQﬂd é" tumors;
thus, aadgeating ¢ relel @gel&tent)hﬁﬁ mtthﬁorenrvaynniEandSnd:tmasisv (Bdaddmon,%erram
0S0St eoc one 1
cathef B G A P G L A R BRI o S donthtfs
pneudélistid @Finii,calith pRGtdatilk, BXphes®Hodrway disbsse anhigbnaagd joins
di glastlnolytlc activity suggest that the enzyne plays
150180l e in pul monary disorders as well. Cathepsin L is

| Mk ipEctifght EXprayObABS cat¥ SRS R Mbstdc REE BAY Sstcdclas-rMibd  as
several disease states, including, but not limted

multipygleatpdicglds and itg high Cﬁléqgafwbﬁﬁ@ct%ﬁh%%ﬁg.tw gejeazyneds inyelyeddn

osostedlasBRedhtdNBdndBEsofptifh SRZBG A NFbdne hbRirRalRidl AUcHIVERurs in
di sorders, |nclud|nq§ but not linmted to juvenile
t

osteoppreds. kiaddiien sathensingky pipecssien wrthrsiuag anddgshisiipdytic activity
sugedstihg@hd é}z?/r% BMESa rofdl iR BARPnarJURSUBE AL Rel@r aVi S,

system c 1T upus” erythenotasus, rheumatoid arthrltls
néwthspein hilcimpdirated i ﬁdmﬁébmwkpr@teolmwsowﬂh asiseyeral disease

t I
statesg?)ggl?glg{bé{t ﬁ(?trl]igrﬁ%g :tdr;: g?ta%tgstd %élﬁ}%&%g Ceghelpﬁlw <§{ %JerE‘lcated 18
Alzhginesgbsreieand pertameautcdpmnsedisordens ingtidmg, budnot lmmtedlto Juvénglel

| / | 0 .
onset d?abet'é? tn,rﬁlgtﬁ‘#slé)%lle?%SlS\/\gnﬁ)%E)%S 8@%1} ,a(];i{3 %I;/ ﬁli’}ge%\%, gt{\xlgsgl%ﬁ?iééaws,
systel_nu:ﬂb[sl’s etyftf_!emomw d@uMQtdarthnms; néusopathiogni, 2stiH4ishaviot@n
thyro%dﬂ?sr T gc?dit%orr]) hsetpsem 9% implicated in: allergic disorders, including, but not

limited to asthma; and allogeneic immune reponses, including, but not limited to, rejection of
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protease activity contributes to the pathol ogy and/or
synpt omat ol ogy of the di sease, nol ecules which

WO ndvshrd429 he activity of this class of enzynmespCT/iS2004/030442
parti cul ar nol ecul es which inhibitor 5 cathepsins B,
K, L, F, and/or S, will therefore be useful as

orgap Hanspleety of tisseggsalitss.  SUMMARY OF THE | NVENTION I n one

B e 5 R e

proteRselatiyity) coninibetegiorthe Rtholagy hydloraymptomatokogly of thaldizedsk ythglecules

o BRI B SOE g Pt G Y e

cathepyias BaK,k[y IFahxkixdr S, ﬁﬂlythereféfeaiekxyd:ful d@ﬂteﬁfp@ﬁfo}é@ents
het er oar al kyl , heterocyclyl, heterocyclylal kyl, cyano,
15 or -aIkerne-X—R9 (where X is -0-, -NR O-,
-CONR ' -, - S(O SUMMANYIGEPHE RENTION- C(O O where n

Fd R9, . R10, R11, and Rl12 are |ndependently

hy‘JBPBQ@R“té ‘vaenth’all%‘%ﬂeﬁw 10 g5patpgudgfiFormula (I
cycl oal kyl al kyl, aryl, aral kyl, heteroaryl, or
het er oar al kyl) wher ei n the aromatic or allcycllc ring
in R2 is optionally subs$|t tedRAi th one, two, or

three Ra i ndependent R} from al kyl ,
hal oal kyl , al koxy, hg 9 ;hal o&Nkoxy, hal 0, carboxy,
alkoxycarbonyl, am no, ﬁ%nsubstltuted am no,

di substi tuted am no, nltrom aryl oxy, benzyl oxy, acyl,
wher&! aryl sul fonyl and further where the aromatic or
8 cyclic ring in Ra is optionally substituted with

OﬂélﬁhwiM@nzﬂ@h&hbﬂﬂﬂn&ﬁm&ﬂgﬁpﬁndent|y sel ected from
hal oal hal oal kox hy drox

| | | k
arﬁ“r}%ﬁydgag@ ol gloslgy afagpx ﬁ%ﬂoalqu‘&‘fmyla&& cycloalkyl,
cycloalk¢RIYE anDarityl, h@fero%i'yl %@féro%?all@yﬁ K)@t@ro%%]bﬂt l{é?erroc%l&ﬁlk?h €yano,

rbon atomto which are attachéed form

or -alfglegs R0 SRR Om N [GINRI Y SOst NREEEOn o (HO)O-
wher@h s\, R RN AEDRNIGAR Y arS ﬂd@;%@&tlfy 'h?dTb?é hkaftkyl, hatBl9

al kyl ani no di al kyl am no, , ara 1oa y
cycloe%f/ wlq@yqyallwy laryliaealied d‘gfeyqaryl qﬁégtgqog:@ 1) Wprem the aromatic or

al1cy<§’llciﬂ?1>é3fﬁ3ﬁ1t f %Pﬁ(dnallf%bﬂftb{tt:@&/}fﬁ ghd R'gky by thieeR: uf?lelge%%ntl?tsag@ted

eteroc cl ene rin
from ﬁ&vbh@i@é}lbllwllmxw!yémy,dptoausm hglo,sxatbsw,talkpmanbpm aprigo,

monshQﬁtlftLRﬁ; nﬁﬁ H{%gfsgweaﬁf Jg%,/ g)ﬁ(t%l ﬁltoﬁ)d bE§z§[5k¥i§F£l¥+r’ arylsulfonyl and
furthgwmgs@tm kyinatioyalakgpiclic amgnhdb?ysadpklyrha,lly S@bstituted with one or two
substﬁl?e%?srﬁ&?é/ridgﬁﬁﬁas f&(tjed frgﬂlk gclyﬁlhgl alkcd yhafoaﬁyly Laloﬁkoxyh}/ydfoxy,

roara Stet oL
amlnh@tl@taum}cc dialkslaknyio, cartymdyoalalldgokycaﬂmnjrlp‘al kyl al kyl ,

ST BE RTLSR GRS RSy FIRC g 4 Parache form

(i) cyelGONReRRDPAonatly sutﬁilﬂ\mﬂ mmmm%hc(epdmmlymaeaed foord alkyl,

ralo, g on AR, Sk i o eyt SHOEI Gy hettoan 0™

heterdvediey Mﬁbd@yﬁmylgyrcdrﬂai)}@(ﬂbonﬂ}(ﬁ} @ﬁ)hkéfbrﬁ'hgt)ﬂocy&ﬂalkylene ring, or
het er ﬁ ﬁl R2' are d%g

(iii) hﬁ&;{:ﬂc Cgﬂ%‘ zz)lpne optlona y substltuted with one to four mdependently selected from

alkyl, haloalkyl, hydroxy, hydroxyalkyl, alkoxyalkyl, alkoxyalkyloxyalkyl, aryloxyalkyl,

heteroaryloxyalkyl, aminoalkyl, acyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl,

heterocyclylalkyl, cycloalkyl, cycloalkylalkyl, -S(0)2R", -alkylene-S(O)n-R'*, -COOR'S,
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al kyl) wherein the aromatic or alicyclic ring in the
groups attached to cycl oal kyl ene or 5

whedosnzsayz| yl al kyl ene is optionally substitut eBCTMIE1004/030442
one, two, or three substituents independently

I d f | kyl, hal oal kyl | oal kyl 7 18
alkyloyeDGARKy-CAING/ TR or kygene-CONR RS BaepRh 0240k BEGR s R and
R* ars?lﬂ%r %enxentlgﬂgtgrgééﬁ %’yldlﬁﬂ;aﬂ(xl GRA, Qpc?ﬂ%nl hedekeaXY, hRleRRRANYI,

ubst ituted am no, or
cycloz&kﬁlj cycllaﬂkylalkhlyoiﬂw@mydyl aat IRy and | qreyindependently hydrogen or

o S HESEPRRETARITA e A LB

heterc@&é‘l&lalkﬁl‘éﬂé kwbnonhkbt ﬂlbsmlutyd wltlln etep tvom prthicy sybstituents mdependently

selecte %f BX]OQL)@(%YLO%L)'I lé@ﬂkyﬂ%ralk%ow&k@glc@(?ﬂys

hydrox%ﬁglfﬁoxy, halNl%aﬁ)Sﬁﬂ alkoxyBadbiR2,2mine, Men2B®8@ated amino,
CONR24-, or -NR23S02NR24- where R23
dlSUbﬁHﬁem‘na’r"éa?yﬁ’dependentIy hydrogen, al kyl, or acyl, n3

'?{Wst%dr aqorlaag,ll s hydr ogen, aI kyI 15 haI oal kyI
gloalk , Cy cIoaIk Ialky

arRallwﬁlkylPD@t!%’F%Wth hevsiseama fukuneEhErpeng, 1
alkylé(}@toﬁéw t l%l’ﬁ,lba‘fé‘lk))l HeResa8)! rhefe'?&rﬁlbkwe%f&yﬂﬂalkﬂl bn-aRglens-X'-

stituted ‘wth one to six,
R* (w%eefrneixnlst*h@ ar SreB{OuorCahi EQQH OCPrnfR BE%RLFC&\&

NRZ%‘H OG3INRY SW{:&@ egCONRPD _QRECONIG!-, &-NRATSEBNRY- where
ndependently selected fromalkyl, haloalkyl lffgl koxgi
R” amﬂ’r“@wndepbmiemm Hadsogen, bk b or aevh pd1s O3 apdR eSah qgns alkyl,

haloa@gy Icéa?;ﬁlk;/‘ﬁ c]gfglozillkﬂglﬂ/ll lﬁﬂf&&ﬁl& a ara@%@lh@@}dﬁbﬂ het%Q)aralkyl

ara oar al kﬁq
heterm}'ﬁs'u bsneteructyetyladkyil)rvdlerm e bikylienachet in ﬁ@Pﬂ@\a”y sHbytituted

i
with ﬁ%ﬂ t8 gﬂx%ﬁ) g gz/vg 1g|tl§ %errlatlc%? ali % wﬂ{ﬁqg ﬁh éstog{rllélﬁkl; substituted
with bigd, e¥c)ar thtde R’ ;ndelliﬁatimtlg (sgdcdtgd fronp alkgll kajvadieyd .a}@xy}j_asdroxy,

raloalRggs I, i R P CpEAteom . g o <l

cycloaNRRGGD Aralkyl, BeiNERfky], amMa2GGSNBETHed aprino, NIRUIBE BG2NRETR, of
where R26 and R27 are independently hydrogen, alkyl,

acylior acyl, n4 is 0-2, and R25 is hydrogen, alkyl,
hat’qahidrd en@ygk}qal kyI cycl oal kyl al kyl , heter ocycl yl,

heter o | al eroa or
helf dp bﬁ%@ge%qul yl \MQ@F@V%C@Q“@Y@PQ%&M?&’W& I%rle r%lbtﬁ)éoaralkyl
heter%@}c'lﬁtrtﬁ‘l—hll(yl%ér’ﬁtlﬂsl‘ﬁvﬁ&ie XMt NRBhE. O 0. SED)X-, haDq GOO +0€0-,
aromatic gr a clic rings.i re 160
NREGHS LEONREG DR SHe, “SuNRio, N e §8H y O
R5§d) e qvl'lcefeof(m Qflukﬂ areh@deﬁend@ﬂ&@rl@/&%geﬂﬁ YIRyoxyRY K yA is 0-2, and R?

t oxyal kox al kyl, alko al k
s hh%/lbgsral i, selka ey axaia YR heeracy s Bepevc iyt anv
arallﬁ Jé%apll % X%{@?grralggl? gvlhgrﬂn%&)d ea%kg{egg %trf 19 'R\7 s optionally substituted
withlvat er smahaicb kgdl tbtxéyomitt@tmj pg@;cqu gx@gs]qrbﬁyqre op{élnélllyo%lymt%;pd by one,
two, oa& ree ?f%( %Lrﬁ &X&{rmla{kif alo leosaflhwgoﬁ}talﬂé&ll h]ydroxyalkoxy,

oxy ony ony am ‘nosul ony
alkomy, aam(yuliqdl lawoxmmq/mymlc@owsm@l@@h@g POT X800 830427,

er wh t he af o mt HyRe is
arallS/E,tairy XYt ?r @E% talrylsui rgﬁ He%ﬁo%gyrl],gl’el[efc\}/%%lllgﬁ, htretsﬁgr)}l I?,i’f
hete'rdafim@mgemtdrgarﬁmlmylemétefrmm]yahktyﬂogycmla&kmwdh@ikﬂal kyl,
cyclgﬁgﬁggﬁ? hallliggﬂqa}{b%%}gl Xlkylsugllfrot’?)qx:}/mmosq’lw ‘or Qﬁﬂnoglkyl and

3
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R7 is hal oal kyl optionally substituted wth al koxy or

al koxyal kyl oxy; and 5 R8 is hydrogen, alkyl,
wa@bdosnysabkyl or hal oal kyl ; or R6 and R8 toget hBCT/Wi1004/030442

the carbon atomto which they are attached form

cycl oal kyl ene or heterocyclyl al kyl ene wherein said
furthéry\tfllle@f’aqhk proewtc prealigylip singin B/ isemion!iy ustituiid withame, twvg or three

R mfiéi}éﬁdenﬁyﬁéckeh%m Syl %&Q?ﬁ%@ﬁcw hé@élﬁ:&g%ﬁ hiRA! K¥boxy,

| o, hal oal kyl, hydroxy or al kox
CwmheNEL@b&eﬂvmbwkwLene is optionally substituted with

R R-KRA A A s 1o

kdwwvg@namalﬂhaen&ybmhﬂodkﬂymacceptabIe salt

\&}h%}dglg ogeﬁ;'gf with ﬁxg b%ngaetcﬁ):]rg & v 1nlg§;1|g{/ ar%{t% cﬁgpé‘f) écé%lkylene or
heteratykisllalkyhee @x&hleiveyi saldwga:lbﬂkwa{ekybpnoadllycmmanmw ae keyfour

I R T

heter@lcBAioNee Y @tilsidlly sobysetuted withank wi t&ﬁ%ﬂ%@‘t&?ntﬁ Mc%feﬁde%tly S
or
Sele‘:te%(f@}r@%% hﬁf’Oa\L% C(XCIQ"%)&H&' dF?@fy’ REFOXROT and R12 are

a phdrigepedade adde aﬂswgmm&ébf al kyl, hal oal kyl, cycl oal kyl,
aralkyl heteroaryl or

cycloalkylal , #y
hé?@?%%Vd?%&ﬂ%“‘ arpla fawhereiRat i ¢ or allcyclic ring

[ rRIR?rh)}d%g@ﬂ’biQE‘ﬁj |y substituted with one, two, or
three I ndep endentl sel ected 20 from al k

hdt’ d%llllxémgen a?ﬂhz/bﬁyloalhxﬂdw&wyalﬁ& adlsoreskieny iy b cycteatabxy
cyclo@ik!§ﬁ?k¥zp alfyb%)nlyl h@ﬂg}oﬁ%l hef@RAS F%&é&ﬁfﬂyﬁ{&é}‘&wylalkgl cyano,

di Subsf | t ut ed no, nitro,  a yl o benz
-alkylsne-Xr ] @@Pﬂeaﬁyl—oanHR fu@@h@r mwhéDe- ,t—hl@ é?lQ)mﬁ?tQ LordE(O)O

wherBhi R4C3 b 1 RS, R, 50 ISR RRBAY nSatBaH SRHSALD

one or ‘substituents I n
cycloa]kkly pycldaﬁdy@lkyélah@,)ayalkyh,éiewajamy lor httaﬂoglalklyb)vgherehydqr gryatic or

allcya'pkr )1/% gi %%h ap)psubgrgetﬁs(xrktﬁ eRBM{’ éﬁ&ﬁe%i%éne %enden WP/ts?]lected
from atkel, baloddlon, aélltoam ttydrowmmtmallhmtyhhﬂb carbdxyRalkax)&ambﬁ)a,cdnﬁmb

monsugséltuéed(a[nz W%Cy T ugsﬁb‘é%%’%g‘g%{ol t | o 8‘&3’?’?‘%’:‘%"%\ ?J);]Iryviéuﬁtlgnyl and
furthdrathere thd keymatia oralicydliatikgyih am.ampnoramy lsubséifugdd kytih,one or two

kyl ,, L kyl al k het ,
subs PP 1Ry e RS K A e, s AR bty o
aminé,iail@ylahﬁxgce ﬂmﬂ%mhyv\x}qoabdfyd@n@ aﬂc{gkydafbghj/lyor s ublst it ug e fd Wi th
(0] { r C | are | naepen sel ect rom
aﬁ?%?pé) Rhtékgnalpmer whtB g}e&ryon %te ﬁ9 aflle-ltgh éqh@ |and Rgare attached form
(i) cydoKRN¥ial df)ﬁbnal@ |siﬁ@tit¥1ﬁah Kyith @4y 8 s IR m"tfe én@&it@" sKiédted from Ialkyl

het er gar yl ox , . am noal kyl , ¥ ar al ky
halo, gikylapgigy %ﬁlky ’é‘f”@r %lp aiplkyh cyclpatky). sxf;}@qﬂwalky heteroary),

heter(ﬁh@ilgl Oﬁlydikydr@n?b[ br arﬂ)é@c%br@f br (i %ﬁé’t%&d{é’[kﬁéd@%&)tlonally

kyl ene-

Subsmlﬁéwlﬂe?f@ tofoRR7wh lclcmmmgently(ﬁﬁlect@d fegrn alivel, tpatin iz droxy,
hydro(xyAél@ﬁ eauEb%yélﬁyloal@o)@mleéy%r@f Zryld?&ﬁkf\ ﬁlﬁ JE@aPyIQ{ﬁuiyl aminoalkyl,

I ndependent |y’ hydr ogen,
acyl, arwhmaik)yl hhfetoewbé)ptytoaraﬂet éctgmmmweterwdb/l@wk Ycloalkyl

cycloﬁﬂéflmgi'c {)g‘ I@Y'-%,k%nge“s(@g gzm%égﬁﬁzge?gﬂ é@%ﬁe"‘/&ﬁ@ﬁ*‘ﬂﬁm

end
or - alwdwc@eNRoR”avvkgrb 12 istde? ®idR't-RE, BY endiR’ (areondeparidemj,»}cﬂyldmgen,

r aIk

el h“s%l#%f“ BB RS e L O
one, or three substltuents |ndependently sel ect ed
fron1a|ky| hal oal kyl ,
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al koxy, hydroxy, hal oal koxy, hal o, carboxy,
al koxycar bonyl, am no, nonsubstituted am no, 5
wale@albs4ed ut ed ami no, or acyl; R3 is hydrogenP@r/uS2004/030442
al kyl; R4 is 1-al kyl cycl opentyl net hyl ,
1- alkylc¥clopentylethyl 1- alkylcyclohexylnethyl 1-
heteraelyklyl any &' g RY 1 az¢ Inglependanily hydsegen ley/alkyl hwhéseip fieyaromatic or

allcyc(l%@ir; oatl;lal Xéxs aﬂ%@ {2 C?’X%LM;’@I%%I}I&CI%%}’C])@A]%&&q@o 1alf§22
substﬁmLth ed‘dRﬂ\&C@three @@lﬁtﬁ@}ts mcidpend\qrimgs@gted frmg@@th@gloalkyl

alkox«#@ﬁ@xy,%?ag(ﬂ% cgl;bé)x eggr:‘ﬁ?%l’l a%li}]o, gﬁg‘gen N@?émlno

disub&tituted ¥hino s atyd; 0- 2, and R22 is hydrogen al kyl ,
hal,0 aIkyI, cycl oal kyl al kyl , heterocyclyl,
a&l‘&y@oﬁ?‘kfa‘f ﬁet eroaryl, heteroaral kyl,
hqi“esr psnmbydlopeﬁwm&tygnmwyyiopérkyéthymhammlahammethyl 1-

lene chain 1n R4 is optional bst
alky GGG HHb UG Herel HER el R b SH or phklene-
X' Rﬂl(wtgerblﬂ 45 INR2PIG- mgabit glz -eujolstowt @@015N\M93td® PDITONRHD,
ree i ndependen ec

-NR I%on a$Q2}’1RRgaI'Tﬂ d2>§§00ny9?9 >, tzjgg}]‘b{)xﬁ?r %ﬁ%%ozwzg pgere
R aftd ﬁp’%e 1&@erpplgfé§{ﬂy lﬁjdl‘o%ély "éﬁ(?p @ﬂé/clyl n@isy0-2, ah@REnOaYdtbgen, alkyl,

cycl cycl oal X aralkyl heter?ﬁeralk%?1
haloadiyl, mmcloaibﬁ,sqybleelkxleik)éd eafrwqyélyl arvsapdipi thgleearh eismaray
heterg(ﬁf\él)yil Bﬁet r%gjewﬁﬁﬁ%%e in ?alld%ﬂ(yler%thRﬁ i ﬁl@(‘/ﬂfoﬁﬂ@rkubstltuted

cyc oa kyl',” aryl, ar
with hMtelsazhayol and w@cremamqq)mgtlc or ah@/plgyrmgy@ |Ry Is, opgenally substituted

with ox&*O 0, ob@ix%d %@Qﬁl&%&%&ﬁ al%ﬁ?a@oalkyl QIk’oxyé §8beff

haloa-ll&&?NRRﬁ nitro; ANRRG 0GDexy, al@@@ﬂﬁ@xyl anymmg@(g@ymycloal@fl
cycl%ygﬁgag %P{E%l? Qet‘l\é%grra g%g‘/’f“%p‘%ﬁ’ﬁﬁg“‘g{@ dngﬁ(g H%g%%ﬂl:iésdyamino, or

acyl;hydr ogen, aIkyI hal oal kyl , cycl oal kyl
ycd .o | al k k het erocycl yl, heterocyclyl al kyl,
ar%l“gﬁg&ﬁpﬁf heteroaryl, or heteroaral kyl )
wWhetiel hyﬂrég&h chliafl, Rlylloalksi‘l C)h‘,ajaikyl lryR@rallsll dpteroaryl hetgroaralkyl,

subst it ut b 0
heteBPRy i eI RBEn o SR GERE s Bico-
Rﬁoe ct)WRl26 ONRfégoee s@eNRﬁqepm%ﬂmmJ, w(scerm’ﬁx, FMR’FCONR”- or
al o I
-NR%&@le{-f;,-éﬂ@ lﬁl fxrfdoRO%ér@yqujep%{\:éﬁqtlngflré)g%%/llkylh%r?ag? gg Vl)éyz and R
is h%&ﬁ%ﬁoﬂﬁkﬁlHﬁ)blalakfflh@}cﬁfaik@y@i'dld)alk}%ﬂ@l matelaehclyl, heterocyclylalkyl aryl,

carboxy, or al koxycarbaon

araliyly Mh@a% heserparalksl) whereinsaig ralkdlep%%m i %r YSNQEO‘T&HY Spstifuted
withl ofie P %@Hdﬁh@é}%iﬂctdﬂﬁﬁ@cm’n 8 R® ‘is"@tl@n’all& R etulRd with one,

I ndepen sel ected from al kyl, alkoxy, halo

I
two, hpatmml R(@xiypenﬁmtb selngter Bory alkylahd by drogys &}If@xy, ﬁplpﬁlgﬁ %%{%’lkoxy,
0XO0, c %n%y’& ra,%{(zlygry Eﬁlk’yﬁ haﬁj ?lg/l Iﬁé’tl&mar@fl@l ﬁﬁerbé‘ycnfy draeakyl,

R8”t oget her
cyclwlkbhalkﬁ,ecad@xb@n al&owrb@mhmdcfhﬂbeﬁ e‘ghelﬁrﬂ@ %@mﬁ@l% athélrwmmgs n

RCiCQé/)?lg c\’/lefs?FJ d b?/lo}{pt\g g%"'i%gedj ggng?ge@&@dQ%%ﬂ@yl dMoxy,

ene ereirn sal oal kyl ene i’s
haloalRyli M@dlwysuhs hydrexyechriwixy heyairre nigro, ary\kpr calesdeyilit uent s

I ndepend selected from al kyl, hal oal kyl , hydroxy,
orﬂaFE Qaﬂgh heterocyclylalkylene IS optionally

suRbisihldrogah, skyihallonegalbyl of Wdodkydsiri t uent s i ndependent |y

R® and R® together with the carbon atom to which they are attached form cycloalkylene

5
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sel ected from al kyl, hal oal kyl, hydroxy, or al koxy; or
5 a pharmaceutically acceptable salt thereof.

woe@soesakd y, R is hydrogen or alkyl; R2 is hyPeDUS004/030442
al kyl, hal oal kyl, carboxyal kyl, al koxycar bonyl al kyl ,
cycloalkyl cycloalkylalkyl aryl aral kyl ,

or hqt\fg@cyp]ojhtﬂqylene watreinsaid ayq{gﬂlkylmggsg]pgo)}ad;ly yqlbstltuted with one or two

subsﬂgén‘?{ ﬁ%%&éhﬁy %ﬁd?ﬁéﬁ{k&y@ %Hﬁyﬂ %&2%593"‘(0&-%(? Xis

hetero@(c@)m}{l_@le\mmlenaﬂy silsstiQied, withrrohe ROtwoRhiBstituRhts 1r1§npzbnﬂ&ﬂy

sele BT ARTEI et BP0 Syl

aphdnmhaemﬁxarlyhqcemablhmiteh@aifal kyl) vvher ein the aromatic or
aI C ri optionally substituted with
TR G Bikrpita SRalk

Y'ndependentiy selected from
aI Réyt hydlﬁage@ allley, Ihaloallkkloe@yboxpam)n OtoxySuaboalak@X YycldbilyD,

SER A AT R ) hﬁeﬁpamgwinhs vcy%@%ﬁr@% el Fyano,

-alky®ine- X R @Mlexfeonwmnsml% -ConRiMe r-sr@!s)qr eNRE @I @t érCCﬁ))O
alicyclic ring in Ra i,s optionall ysubstltuted W t
wherg, HblS&ﬂ f%R RibRt i 119t ¥e indgrendsnds hydrpeeneslbt kdpatkybm

cycldlkky 'cycl&mypalky@lam XaYalk)h q{e%ak‘)){l or h@l@}o‘aﬁmﬂ}%reﬂyﬂé Sbdhatic or

am no, al kyl am no, di 1 kyl arfi ho, car og
alicygligeingye R E@ﬁwnallbﬁubﬁsltwaﬁ witleone, ke AT therg W&ePW?WYtShléCted

from%lﬂc;ypggloﬁqu "Qlﬁd%y\'@dﬁﬂ%/ t}motalk&yy and, & cRa)ong &l A@&;&@Bﬁﬂ Jn%&n

cl oal ional |y’ substit
monwﬁmmi dnnoe genbsitnt¢danyps, aitoeayoxy erdyloxy,, aczloomlwlfonyl and

furthajvlét?é F%(Q‘?mialgé @lahﬂﬁ!’cﬂm‘l ml?rsy(lq'gllo 1 sglys }te%m{hocﬁl %WWO

tero
substaumydmwbbmw seleoted apynlaﬁoyycbalpmjhy(b/ lmloa(lqyl ﬁaloalkoxy, hydroxy,

amm? atllg'ﬁ AN d}é MHalﬁﬁno grbcgp i ég}é{qon%bﬁ ituted with one

depen 5@l ect ed from
al R&yahd Rﬁakﬂalbgqﬂhe,r wmwlrm;bon atoyntp mhymlbksyﬂ R' aall ROxry attzkzw:d form

| kK k I k
(i) Cyﬁ{%%}ﬁ%a lona)flé (%l/tl)SYl ugeldwl ogf; ? Wl 1?]%{3%1%%1% ﬁé{ecteg F‘rom alkyl
halo, laﬁctytarrﬁxar alalkylamitve brgt, ke, yicloaliet, eyﬂsanqlla/lkﬂj Heydroaryl,

SRCTE e NG TR e
subsm@a\mﬁ Bcto fold R waickyﬂeeme@@JR@Qazated ﬂﬁﬁfaﬂ(yn Balbaﬂkﬁ Hdroxy,
0 are i ndelﬂendent ly

hydroacp/&ligyl alhcgqyelgyli%lﬁoxya&y oxyag?yzlﬂa Xyalkyh Eq.tgaq.ry oxyalkyl gammoalky[
acyl, BS/‘I QFaa, EhHébGaryl Qﬁéﬁ:l“d&ﬂillllyy|hete§))é§dlﬂaﬂelféf$@l:ll§'lé|lkyl Q{/cloalkyl

het er ocycl nd R2; j;ndepend ent | 18 19
cyclogliatiye nS(Q nz%u ,k9lﬂ<ylevm%(9é1z# b H%O‘aBonaWLen%f?O T GRNRER",

or -alk&l@xgs C@NRP‘)ﬁz‘Q{Wé’r@%Z ad-aghed' RO R¥GhORM kY RB&GeMent hydrogen
heterocycl yl al kyl ene is optionally 30 subst |tutedy

alkyldwéoalkt/mryl @ralltnhr*@@r@wééﬁetqa@ﬁfyé cytlerdiodrryelaelkylalsel erct ed
heterf)dg@lm it angh@ %ln@é ende Ig'ﬁ??%gen@‘éfk%jﬁvgﬁ%gl’bt érgﬁét}i’c’ r

, carboxy, al koxycar am no stitute
alicyeligiring in the groubsatiached é@cmlﬂalkm eneoer la@ydcyclﬂalkvbnm dpisgelly

substﬁﬁtecgi?"ggélg] qu 0} ﬁg?é?ﬂgg?%{t?lnﬁﬁgn?qu%?Jl&?ﬁrd%oimealk l%al%&%l
alkoxg, M@@@ﬂ@l@ﬂ@nﬂ@alﬁ@tmmmmﬂ arfinb,ena@isubsitlteid amino,

(0"3-, -CO, -C00, -000, -NR23CO,
d‘s“bl\%%%ﬂ&’ﬁ‘“g drlﬁﬁ?BSOZ _S02NR23-. - NR23000-, - OCONR23-
mﬁzﬂg@m@mormyl NR23S02NR24- where R23 and R24 are

Rggesp %r?ld%)'a gaﬂ ro%rpfg5%}&0%81%%16&%%{)@%&%1kyl,n0§ —Lll%ylgﬂegxl-l%ﬁ d
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cycl oal kyl, cycl oal kyl al kyl , heterocyclyl, aryl,

aral kyl, heteroaryl, heteroaral kyl, heterocyclyl, or 5
wahedosnzsage| yl al kyl ) wherein said al kyl ene chai PCT/ISTRE4/030442

is optionally substituted with one to six halo and

wherein the aromatic or alicyclic ring in 18 o
(wheotX'analNRY -, sQ sH Ot €E0-WGAP-01RC0+ AR G- (II?I‘é% » BRSO,

e b 2 fak vl % 7 .
802%€d?g§1§% bcﬁ%@? e%l{ BEHR I%I‘-NRIZI%UZI@I{ ther@k QY R are

nltro yano, car box

indepakdeontynar aompliyl,a . nB1 et ond i Sydpe sl haroalkyl,

cl oa ara r y
AL AR G PO, BB
heter&@cllyﬁllldﬂr}bmg:ﬁﬂsaw alIQIldﬂy IcI;laerﬁi R'ss dpyldnaﬂgeuhstluteldwnh one to six halo

and vaﬁ@I{egfl%g rgmggy%/ or a?f?@"‘I( é Flg% ré%éﬁ optig 1I§/ slu?(stlFuger(]igzb %%In&ztgo or three

R%ind ﬁd’eﬁtlﬁse)@teﬂﬂfromw -haloaRyl, alk&(yﬂ))rdaﬂex,y hﬁ@lk,oxy,(ﬁm pitro, cyano,

S0
carboxB I carOpIEh R breroNgs. SR 25 om s IR oA
amanrﬁuﬂgaﬁteaIﬂ%lrﬁzastﬁfsﬁtuteﬂGﬁﬂ@ﬂ&&ﬁj{ll y hydrogen, al kyl,

or acg -2, and R25 15 is hydrogen, alkyl,
hdt da mgeneww’w kyl, cycloal kyl al kyl, heterocyclyl,

6 | R§1YdycloaRBhdY kral GELEER ylhtx@alkl
th EI%gIISa%eIIyaﬂI)yIF%Ig?eI% yIs:a(\)adII’a lIgy I;eanld(g chai ﬁ@] “B6 is.

heterogsiclybroa -2y laneb¥ TR T (vlseein i tsrrl‘%e’ioo ${OVhal - ahdOpRACO-

o1 _akisgyg! ise,TRNYSNRPARD-ACTEF QDA FPIONRY -, or
NRﬁ%@étl?ﬁﬁed )y 0 §M S%?mo,gor three Re | ndependent |y

NR’é&q)Medvh%red%n alddy] are indopendenyiinydipeenadkig: acHala Pidyfnd R
I I | he a
is h ?ge%?oa R{fi?ﬁalo%ﬁ? Cycﬁ)gﬁpﬁc cIIIIaLIJé/Qa'I P'I;(leIerocf&M h te%@I:lzbéIkyI ryl,

eroar a cyclyl,” cycl oal
aralk&[) hetyn@hnya Iokydttabzkylkyl) wa«rrblowd alyleng dheinyie B @@ntwnalémlbsmuted

w1th oge I&fﬁ ’ﬂd%he ar t?lc H?ﬁclaglﬁ)coﬁné? d lgya% I)&loﬁélﬁfgrﬁbétlfhted% one,

y LD
two, ioRtheeeRi aieiapdnyerslglseiecttebfrdm dkylahdhy Ihydraxsk obkyxy, htlgalind] haldalkoxy,

hal oal .k lo,,h I
oo, Gparg it iy 1 ST R ROFRSEKy i 0Gef S ueR”
cycl@IlMAlkyl 2dakoxy, al Kybxyosrbéral asll fknylie;r where B aRBnaiadr R&ycllc rings in

ether wi.th the carbon, at
R sgpiarac i by 6 v eRe R el e o auy ko
haloIMaﬁr il GalGRY, haly B dasxly Kaak R, dysnoo pitro x| or yycdmhs/t i t ut ed
one or two substituents independently sel ected

fr%n¥§NR§Fﬂ #4l oal kyl , hydroxy, or al koxy and

hegek Qo6 ;ﬂIqI‘I)’lelQﬁ?alkﬁ oPRAbAIRAI Iry Substltut ed with

one, or” tWo substituents i ndependent | #e%;ed fk @II

al RYand R ggethendyith the,cagbagmagom ESIWIH?II(‘B% re %‘6‘0 gL SRy ene

or h@éﬁ%’ég’lalﬁﬂn\% vthQl‘éﬁlrinIdQSIclbac-Ik)CIérIeQ@&;ﬁl@ndl? sabspiuedrEiItaLit bE Ao
t1on conpri sing a conpound

F I
substituety inderehdentli peesites drpst Ak nalpalfyl ey AR aIﬂIn a
hete%@%y%ﬁ)q%el i§ tIoI‘a] S)@%Gﬁlmtﬁp\kﬁl Sfldr t@@ﬁbﬁﬁ&ents%cﬁﬁé’ﬁﬁéﬂt@r e

e excipients. In athird
sek@@b@@namyhhdomhwéwww&hOrﬁk@HIected to a nethod for

tr ?nta secc(r:Ild%sp(%IctS ﬁ\?ss”ﬁvénﬂ 49 dﬁgdt{??’tb a pﬂ?rma@etuﬁ@ll %&%ﬁ%ﬁb(ﬂﬁpnsmg

eases, ICU ar cat epsin S, whi ch net
a compmmuos Esrmmaw) meﬂﬁvu@lm@@som/duszomveolmi@r a phannaceuncally

er | I
acceBI?I;IIﬁS%IFIhFrSI’I lg(‘J’IarpIrx | ué‘I’ ‘ﬁl g?) 568%% II’I%%%III“I gs?f ective
arrmmﬂhnrd)ﬁspactpmnpmmbmﬁ anenteKimcb amgthpd far trdatmg ddiskase in an animal

med e T sy AR ARGERS. hnh anod comprises

With one or nore suitable e§0|p|ents
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In a fourth aspect, this invention is directed to
processes for preparing conmpounds of 5 Fornula (I)

waeashsg2phar maceuti cal |y accept abl e sal ts t hepeniiS20041030442
a fifth aspect, this invention is directed to a nethod

treatjing.a patient undergoing a therapy wherein )
admPﬁ@r%@rtaﬁvl@%émgmgﬁeqtlﬁ%ﬁﬁr@mswg@ﬁ@@ns"pﬁ erppeytically effective

amo&iﬁ b4 SRR 6FBHREa (1N, SRPAMBE stereMisdrite oPREh&ME thereof: or a
rising adninistering to the patient a Compourd of

phanp:efreﬁiwaély aqcpptakle galt theseaf ﬂ*h%@um‘@a’ﬂﬂwna@C@pte&bitaévlesﬁablplents
{ NIaGGrin &b, 8@l dioh Rirk BB Ry csgpsof'aﬁ,grnga TR BLRE of

ecul es e Co

lass Il no
F Ormuxm@rﬂnd e Rbalwab@ltladm an¢eptableaaltspghdrent. t o,
f’ k@%ﬁg@%?%\% :[}MV% 1é19@rnt1§111 {s%‘re&&ﬁo gtﬂ%{h%!)()f reat ]é g%g‘tleny undergom ga
therapy wheremlthetherapecatsee arapnynmnevcxbmss, prerfeabl;m raltletmblh; immune

respo%géalnl thgﬁ{ %ﬁtuég%prlgrrlg?cgrr}lgbley hgatto rtitee)e bi;'?fgﬁ If)r(r:lgclhl?\fi %Bg@%ug (8 ora
phanh/meethaﬂyeﬁceepta’lﬂé §a,lt thd’ne)bemfemjvim theSmR@ﬁe ﬁ:&dﬁéd i} mefakaby MHC
Fact or

clasit FEGIEN 1 runghBER s yion 6 b Tepmrbed Brense o,
snmu&ﬁeﬁusly offler the yee(ply) PreBEratidg ﬂ(efthcraﬁﬁﬁﬁ)l\bég&éz&%ent with a biologic.

prregfi S s ERfRR SRR ) "or Ocra.

Prietferablp] te blolictis E?Jotﬁiﬂir ah BMHONE %réf&r@bl?fl nfb%@&dal"annb@d’y
nol ecul ar wei ght hepa gr ogai namd
MoreRreferaabhy |ﬂ‘r?é"°lP81° 8 W‘taﬁe agpisep,, Refgren- Am/@QtOr UHLlF@cwr VI,
e ®0 t g I in _an
Betas@}d'n cﬁpg)gin{ EfZRrQIIE sﬂ%gfalgtel g&% %%d{?i depa{}yrqg@ E‘l%s% erezyme
Myollzioaﬂ egiumzyme‘? W&rlama@fmrhter\fdild)rﬁﬂphliEHhmﬁa% m{eblﬁezevalm or OKT3.

o .the, ani mal, i n need of such treatment
Bt ey B ELtF Dbt it mplegilanaprigt b
proca%&nmﬁcahwr)ﬂa@he a pharmaceutically acceptable salt
ereof. In }seventh asp e%ij this invention is
d| P & SirEpspest Sindayersign isrdiregiethia@mmatpd of EFatisg damurg reggonse in an

anim|@kat & cRbsel 69 hdimiaRHFRI K B BioRPH B the bl aNdhich nRthod comprises
i ndi Vi dual participating inthe clinical trial a 25

admiigigeing fA dheningd s d of Eluyh Bratraens b drerape digelcafepijve amount of a
compBGEPIFaRhRa 8fbila ﬁhﬁﬁﬁa%&ftwﬂ“ffﬂcetp&%letéhl@ h@&'og In an

ei ght h aspect, this inventionis directed to a nethod
ofln pseysRt) psRset disl myentionda direstpddo a pethed af enndentingh nlgncal trial
fora%b%@fc@@fﬂbrlé%é QnfiniBk Qi 0gh m\ﬁﬁvjicﬁa%% %%ﬂ“%?xttﬁ)g ifa %a

phar maceutically acce
COmPPW”é%ﬁf Fomreuls thensepharmngentisa lyoaceptadlelsylt thaoHivivh thg Fbtolqgrc

t heaP8 é!gﬁ’ ngegioth’sq%\%amnr]g {i}re%?ée ¢§1 me{hﬁé gf prgp‘ﬁ NS 1(iaﬂ¥_“ réating a

di rect etermn
persopfifidesgoing trshtnzenbivish @ biotogicrwithra campnmid afferntwa (The ai nune

pharngagg'tﬁgﬂ A n*%)?e?sﬁﬁyfb?egf tggfe%t tﬁegm}ni%u € é%B{z%? Ic?nu%ed[ lﬁ'éhe biologic in

the pgpsoesence and absence of a conpound of Fornula (1) or

2 DS 0am " BEntRasBt it sOaS « ol of BhEm e S nths <

efﬁcab}’lvfei’ﬁlologlc urSandinmaﬂ dedottie imniae ha@pbn@é cdusgarsy\the Wologic
c.n an an conpr,i sin
comp i FGHERIHGE hRBTAP Hisre MRl P ST R ApeReLor 2 compound
of Foeuip@Lsith phhirnaikeuticglyidteptable)salothe@ophar maceut i cal I'y
acceptable salt thereof. In an el eventh aspect, this
invention is directed to the use of a conpound of
Formula (1) g
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5 or a pharmaceutically acceptable salt thereof for
t he manuf acture of a nedi canent. Preferably, the
wore@sozsIent is for use in the treatnment of a dPGEESE04/030442
medi ated by Cathepsin S. In a twelfth aspect, this
invention is directed to the use of a conpound of
Fér arighth agpeyt, this invengipris ﬁﬁmﬂttp e aethpd AE e vang dlicagy pfa
t I'compound of of
blOlO% Q ﬁ‘]oa%%l nga? Eontlétﬁer{g@mﬂf gw%ﬁ%@%g?gh&ﬁmﬁ?glﬁgtcﬁe p
Fonncla@oumphaoﬁademcally mamhlmlttthee@tfs the i mmune response

%rﬁe gv%gth% ecp fhi pthén 91{ ﬁ d1r crte%ftg El@%é’ of at&ﬁttpsm B3 {))

CAVERS oh ered prior
ora paatmamwtarlatamptabre salhrhelboﬁibmgc mahufa:glen vf a medi¢amreab| Ryeferably,

the co und('s he i ntion red
the m&%‘ﬁ n?iﬂtqsé "?M‘et e 'ﬂ%ﬂ Bi% l%ea?ecna d'azeéi eﬁ%gﬂ‘%}?ﬁ@ gr abl y,
t hea 6RMEOALBE S)is iveitioa is difeuiedtd thause of adompriusd eﬂ%mimula (I)ora

after the admn trau n of the biol.o al _a
eSO o e YR e kPR P cion

thera%% & b1@fo?ﬁr Wheréin feabMPount e thi s(lhdreﬁﬂbmtgeats&hmnmme despainse
he speciftication and cl ai are

causqg py phsshialogis- RRfesbip F iceHPe Y (faberatretioR g Pl pgor o e

admilE&RioR §the bl dgfdCdgb@. Pfé‘@e’qlﬁb‘ty,%e@@@b%d@d}lametmmmeh by
arrangenent og t he carbon atons

adminigiared cenvamitentlyivith the hiplogigel @gent %feferag’lreﬁt‘i&i)fmunﬂ%ofthe
mvert?lgﬁ %ra‘aﬁlymgt%!e%ﬁﬂep fhe a@ﬁm@s@tﬁttm tRejifbdical agdhky! "

esent y itself nmeans a straight or branched,
saturated al i phatic rad|caI containing one to six

car bon atons, IPE&JA?L%E&EMKMNS&WE%@%@@ e.g., alkyl
i ncl udes net hyl, propyl, isopropyl, butyl,

Deﬁm&@mbutyl isobutyl tert-butyl, and the i ke.

%Ignligss ﬁ{flewlse%ﬁlteﬁigﬁe g(ﬂ t&ﬂqs%éa‘%i& YHe%Semf‘fE%ﬁ&?an@ claims are

saturated al i phatic,
defindil mlt}erpmmoaeduoﬁams Aaplicatipnaidhaves mgé@llcmfmg)m@mrtgs Si X

C a‘r k?o 0 at 2 rrgrts liieﬂ}fg?t% y}raracpe}ll%&i&_@%hs of %egtwrbgﬂgtto )S/ 1neﬂ%sed
non- iroﬁkﬁﬁh@@hﬂéﬂrﬁs 3.g., Srctoatkildnt] dattcla)nyﬁl)ﬂyllng:n@ defined herein.

'%%@%%E@Z 31} meagﬁgtsqa tt hty tf(ranc%ﬁ(}b‘rsr?url]rgtpd rrléphatic raﬂﬁ_a
contilﬂlﬂg 6@ to sidth®BH atofe] ik esthatvize mdtlcated elghelkglonyodes dethyf, ethyl,
the 30 inventiop contai ﬂ % %D@Etles i ncl ude
propyls iSPRIERYP UL Yy 58y Spyl 4 S8 protecting
gr oHRAerfeOfunRES iRGicA®d SthdrRBe lrﬁB’éhyadﬁraigtheér}Hranched saturated aliphatic,

ooy o acret s abontl, AL e n

cHORR), widdhAdle (r@%mgwyp ketrameiglese FCRSTH,BH,GHS)

I ndep endentl oup_as defined abov
2- mqmﬂmmﬁme (- Cdizﬁé(@gq)%ﬁz% ), BEmeHRon? REF GRS CHCHy),
amj&%ﬁ?!028429 PCT/ US2004/ 030442 " Al koxy" refers to a
radi cal where Ris an al kyl group as defined above

. gﬂ\mmo hmedne XYH: radipabx [nlessrindieatrd qihegwise. thy qeipgends kg | -
mvent?ongr ?talitl é%ml iDilRs éﬁq}d%gtotéeﬁﬁ B@rl\,gtlbe% tidlect! Kilab@pRH&ting

OVG e. oxycar onyI )
groupd fooxina m‘mmttysl; incladeiacetyb tdri-kusoxysarboxlyk @gw&xb@fgﬁqn&@ R’W the like.

rre'aﬂl%ylammo'( gr }a}é'u&'ib‘?.)mo rQ):rg% 5 2Q1R3hd V‘ﬁﬁkeraachlsreﬁl:&i”lely,

where R and R’ are independently alky! group as defined above e.g., methylamino,

dimethylamino, and the like.
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defi ned above e.g., nethoxycarbonyl nethyl, 2-, or

3- et hoxycar bonyl nethyl, and the |ike. "Al koxyal kyl"
wore@s®2829 | near nonoval ent hydrocarbon radi cal POf/USI84/030442

to six carbon atons or a branched nonoval ent

hydrocarbon radical of three to six carbons

subdkexy (i tedars (pia19Raradicplahste Roisan alkklosrgupgps deffined above e.g.,

nwﬂ@&ﬁ%@b%@h&jmgﬁk@r two al koxy groups as defined above,
hoxy- 10 ethyl, 1-, 2-, or 3-nmethoxypropyl,

2' '@tlkmix%bwyl" refans ¢ 2 H&(O)OReadicahivka Ras dnyaliget group e dafined
A al kyl is as defined
s g5 B LR BN Y

XY, nEthoxyethonxy, and
t h"e\lkdxk@rbdhmak@Wyﬂdakgldrﬂa(g&hj'lémb-'(:_(@ﬂmlaélcilOvlﬂre_ R is alkyl as
defmeé qvgggg@et S)(cgrb]o%{)h nt%g%g;grrﬁ%h(é(?/lcarg\gn?’[rr?ettgl,l a?ld %1% like.
15’\2’&1:37@?45(}615 Imydneayinedr lhll}(dnovailfenﬂﬁ,stdmm)blbﬂ edichofoat fbys:xx caehiod
the |ike, " 0 ) ans i near noval ent
stom e Wi Rony AR Sor thon T of e B s BrD oSt e it a
least bﬁ@ﬂk&)@@rd‘(@m&'ﬁ}aﬁﬂtonbﬁﬂM@ﬂ(oﬁP@roﬁ@dhmhn&f abbt¥, 6? , DGnethoxy-
carbon substléﬁted th at | east one, preferably
ethyl ez'o?r3t ethoxyRryl, qasthoxyegyl.anhipglikgen, al kyl, or - CORa

V\hQﬂlQ)xE@kyl&xyaHﬁ'rls to @—@R rﬁcal Whel R OgieRy Akyl Aﬁ)ﬁ'eﬁl?ca above
defi ned above nethﬁl nethy?an1noethy 20

e.g. @F%Wtfé’llﬁxﬁdéfthﬁyemilo@& anditee Hpr opy! |
acelidxk 1Ok ?B’ lrefer@Rshy l(gﬁ(ﬁllehéf@ (Pail@ie:ne)a('jk RRRUL %fﬂé?ﬁ Ris an

met hyl ani nosul  onyl | am nosul ,
alkyllgr%@ as dofipedh MW%)A meth@fyemlomnﬁhﬂ wahpmmpaloxmyﬂ and
the lik.1S -NRR where R is hydrogen, alkyl, or -CORa where
Ra is alkyl, and R is hydrogen or aIkyI as defined
abdwnaalky!" meapgd hepgumpayglent hydiobarbarradics of drerty kix carbon atoms

ora @W&ﬁ%@%g@ %rfo %clrn Sra{}&q of tﬂ%&é&é@? Car}go%s Isub Whtuted Wﬁh at least

one, prafetabkydne gr tg\{spp I\ﬁgR ddferaR & habogen, alkylgor -wa‘ h/jlérs &P fso.ﬂgyl and

R s e LR eI ab0% o o] meliSloBRRbS s g1
dimethy Rminokthyl, lhétdmnumwépyl hedtﬂammbﬁrbk}yj and dte lke g, f’élmmlsxy%onyl,

def f I,
mmh?%npﬁugggﬁtg %yﬂmglﬁggvy orqﬁ%wﬁgfﬁt{ yl car bonyl , and

t Hanindselfon30 refAlSltcrml—SOjRnadhbui a&erlammn\ommmdmgen

S rabbi t hor ses,
oy SEEBR i o afipRane 3 Foordsia o ibyes fefped e
ammﬁ@fforlﬂjﬂ,mh}ﬂarﬁlﬁoﬂlfon)bl diglethyl@nfhoduifenylj 46@khe LiiAr omat i c”
ref ? X §here|n t he constltuent at ons nake
Aﬁﬁé{ SHW%‘H UF fSé%l ek radigaeiere Rayspan alkghasoynpsdpinediapeye
e.g., @Mﬁylm()ayleetsﬁ&lﬂamraxﬂltxeeldceand the total nunber of pi
electrons is ual to 4n+2, 10 WO 2005/ 028429

PO?FXJS?&?}%O%@ fadwﬂr‘wel’e i rhytreenoallylnkendipd and, asrlkyl,
heterda SktdRbaealey1] ot heteRPy @ 36 BtHn¥d RQBha A fﬂlgnﬁ a'i:&yllglffub{&gcetyl

carbon at ons wherein each ring is aromat’i c
benzqyh gipgrazigr-yvlegsbanpdy and thatikd-kyl " refers to a

- ¢ &h#al GRG)deRnd Gh fn Yog®%afs& d..afo
e.dg. t enzye, Iﬁﬂ{enethy aﬁ“hﬁéégfiég(gg %Pﬂﬁcmﬁﬁ Hotses,

sheepy gaatsy sving dger. 2R thedikiepanid naheranrls (s. gabiyds, arsl tbleﬁlm)ed
abRyehafe: Q'efersqggmy wﬂ&gm the constituent atoms make up an unsaturated ring

system, all atoms in the ring system are sp” hybridized and the total number of pi electrons is

equal to 4n+2.
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the like. "Aral kyl oxy" refers to a -OR radical where R

is aral kyl as defined above e.g., benzyloxy, and the
wo pdos/028429 yl oxyal kyl " refers to a -(al kyl ene) - BR/US2004/030442
radi cal where Ris aryl as defined above e.g., 10

phenoxynethyl 2-, or 3-phenoxynethyl, and the |ike
ArATY S xsfera iromgnocyelisfos fused bicyslic Gpg)semblncintaningyhar ) ridg
[ xycar bonyl, and
carbor Py i Qg ARAKE o Bnenyt BRRMLR Y2 20T
vvhe%relkﬂ" 'r@erato aar@plkyty;nc)dp raaktald»elfeienléik aaaﬂ(avéefmc«j; above e.g., benzyl,
nyl, and the like. 15 "Biologic" neans a
phm@ﬂgpékéﬁéﬁgzagent originally derived fromliving
or ‘Yapiosytgefeso & ROR ridiehtvheaR ioaryhadafjedabéveelg. ,henoxy, and
| Sease. Exanples include, but are not limted to,
Fotelns (reconbi nant and plasma derived), nonoclona
or ”Apa)lkylek)d méfers thalPORirZied] WheréRIid 4gkARS dEMEH above e.g.,
b t oxi ns 9gnones and the like. Biologics are
enzylgxy- @t ths G ai 1 abl e for the treatment of a variety of
di 'vgasemlisuabienso & a@ﬂ@[ene)t(bﬁ R P EEr@R idUryitas YefiRBEbove e.g.,
haempphi lia, 20 " y" refers to -C(O COH radical .
Phen@w%%}a%hp erl"éf“@?tgylt @déhe k&l ky| ene) - C(O) OH r adi cal

'%rrlo%ﬁ%@ff%‘”}%?elﬂé’t'o’a ~E@)OR* AW hore RMGarl NG dbikeB above e.g.,

the hh

refers to a nonoval ent saturated or
Phenkﬁ‘&?‘llfqaﬁ’lol‘x} @Hé‘ﬁt keat ed, nonocyclic ring containing

t hrﬁﬁ'ﬁsﬁlﬁmf"ﬂ" Hilrs fd NBERTRA0 @Bé}g‘ﬁ iSarfaryl g%/!{;) a|9 ‘aﬁﬁ’rp% Iab(fve e.g.,

yc obuty cycl opentyl, 25 cyclo ex exen
phenlswifanylks pshibs Wit eny| , and the 1 i ke. Cycloalkylalkyl

(r:)?f: 513 %@agg gg'l Fd?ﬂ%@@%éergoﬁ@mlﬁr%{em\/@a% o@rhil (g/rrg%r%st%syfpr the
treatipgrg Ioom@magblecrhyf a dl@gﬂ@d dixamplesinchigé, buteaneindt hienited toe proteins

; I
(recorr)ng[{céll\%"i\}i lf))é'mﬁyg rive rar?ocio%aﬁ)r giﬂpf or?arl] thum%m% [ A5G murme P‘H}bg‘é‘es

y unsat ur monocy cont ai ni ng
toxints,dloehrgm, ancﬂ the hkarlblotmga;‘s murreﬁlﬂy amdahtp lfe thet theatmans dfanadety of

aselSGA1 8 ol W B PRSI o, o> Lo
cyﬁhﬂﬁkkyb@nebJxomaﬂmdmmL but is not limted to, the
A1 / 0284 / 1US2004/ 030442 and
i RoOBM R OO RET Ry o catbmy e
cmbm$%myJ£M¢Mﬂh@xylnethyl or -ethyl " neans a radlcm
havi formul a: alk or 2 r
k)i € agonoSeicsnyrey or GpdHyrssitish mopocycti ring
contairfTid (b &y €ikia iy vAro®d :ths €. Qn%'cloﬁlﬁ)p&ll KRlobuf, %y@(%eh{yut ed
ic

refers to a - where R’i’s

m no

CYCIOEFVI cyglphexgyl, 2,5- Wé{OQF’@é‘FW' angdhedigar al kyl | or

hetteeieaN A" Afds i3 a J(ﬁky%l*%)’ R radia Wher@ RE K&@loalkyl as defined

het eroaryl, heteroaral Kyl
above e.g., cyclopropylmethyl, cyclobutylethyl, cyclobutylmethyl, and the like

"Cycloalkylene" refers to a divalent saturated or partially unsaturated monocyclic ring

containing three to eight ring carbon atoms. For example, the instance wherein "R' and R?
together with the carbon atom to which both R! and R? are attached form cycloalkylene"

includes, but is not limited to, the following:
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10 cycl oal kyl, heterocyclyl, cycloal kyl al kyl,

hydr oxyal kyl , al koxyal kyl, or acyl as defined herein.
woepsesand ati ve exanpl es include, but are not PCTUSEO4/030442

to, di methyl am no, nethyl phenyl am no,

benzyl met hyl am no, acetylnet ylamno, and the [ike.

"Di sease’ sp8diH cafihyywncl any~yptreal t hy
condi?feﬁ“of ani DI p t her nd includes
an un t hylconhdi t hat be ed 4, theolike.

i ncident to, nedical “or veterlnary 1% herapy appl i ed
to that animal, i.e., the "side effects" of such

R S e TS BRI AR o T o

mdmaahwm@ﬂwqmnﬁ&uses di sease in a patient. As an exanpl e,
dosing a patient with a e anti body either as a
therapy or a dig el gg}{E;Fuses t he production of

human ~ anti mouse bodle prevent or interfere
wi th subsequent eatarent ss1%he L.ncidence of 20

anti body fornmation versus pure nurlne nocl onal s can
exceed 70% (see Khazaeli, M B. et al. J.

qgmggﬁ, -8 Dill O et al.
©8 ! Cancer @Sgnﬁa gﬂ?Q%ﬂ?ﬂggyéémgg?ﬁﬁﬁléﬁﬁme elnsberg, J.

Hy Brisubigsiteted 4@195" refeds to p pNRBS ;32!&89 wheglRli¢ dlioadrylpatalkyl) es

uff r. Ie
heter Syt AL AET P PR e F N K 1R PE B b8 g R Sara,
cyclddlklyl het\ﬁ)eyclyl,adnhoﬁikyslhlkylehtfdfaxyhi&yfpﬂlacb)dyalayl:?orpﬁyll a@défned herein.
tor ty,.of the cl] ot .

Repris B 3hiet SRVEH B0eta ot BPed iitiReuny BB Rey bErf e
benzﬁhﬂemlytasur&j;lademhﬁét&ylﬁrﬁﬁb,amﬂthellike henophi | i acs as

en ent in thelr bl ood

en us fa V|
R Sep iyl ans iy PP ogenygel o pegt vt and
mcluumu neheasi @jﬁultlé}@ﬂm&sw&to@hs\éd BP-08 #ihdeht thanedral dr&BkSnary
oduce an dg that bind and neutral i ze the
thefa%@rpagi (that é’i“W ét%l Bl %qeélf%ﬁs %fét"i?rth‘\??ﬂyl (see Lusher
J.“Di¥leterB ithmhihe &¥pons&ARSS an &M Ae re%g(gr%é thapﬁe\?ezt% ofdBive

These neutraI|Z|qP anti bodies require t
treatmePha RAERHOF 63SETisgRAe|imp BRlienta ndbvan @a@plef %@élﬂé p PRtien| withha
-w&lﬁs Qith& a0k i fof) ' an
e B i ‘@ﬁ‘i@gﬁ&?{e“é’ﬁﬁen
a““m@ﬂsetalné%ﬁdl*ﬁé iat prevest gidiptetfereiwidiselesequentirratnantse Thn neid¢re of
antlb&g) f@ltma%oﬁtvergds é)uédr}furme MOcleﬁ% can?b?: edzﬂp/l ggéﬁgazaglﬁ M. B. et al.

i mrunogeni ¢ exanp 615 adanovi ra
J. Immmlwsw% Fiét PROAZ- ¥2a DilivhpsrBa 5 e adrteime Risuper 199409, b 1 2A8; and
0 i re
A e R N D—
Suffelrfé@pdﬂsterl@amamme m$p0b$es ekibigdahytirg fsqlcbxs egphanfactor VIII. When

admix@lgg;%eﬁ gosl%gn%) hl?l? Agnjatlct:n?s? fa%?)n%ll? relstsobe{?n tﬂeaarfg&{)ﬁgfgl?lgg%o clot.

AlthoREI) 4acRH D)L is Ainsanengein, eSstilliwtltsrmtlmﬁMheE eekpdnkecin @ph@hiliacs as

must ed gn the.transi ent pressi on
endogH 8l Rord T haS PR " PRE PO B TP Pt B et
the inufdr@ sydaem h Apbrogmmste29-33% l’oﬁﬁ‘dvﬁﬁhtlléﬂs eall ﬁx’@dd’t@%ntlbodles that bind
i zi ng, epi t opes

vi.ral eutr
and np 055 BBt dmipit s feios VRl g2 [Bonera. M Remin 1o
Hemo@ﬁbﬂﬁzy 288Y @ﬁ d722763 Thése n@tﬁtra\&lhg hiR ¥ di&dRGuiretRe addBnistration of
| ngé* ﬂgestln 10 that viral nodifications wll
argefr?atouaté for ¥HEHrordes IRaip@BRermHibiod sloft e parametgrssan
invention will enable a process whereby an adenovira
therapy will have utility for repeated application.
Anot her exanpl e of an i mmulogenic agent that elicits
neutralizing anti bodies is the well-known cosnetic

agent Botox. Botulin toxin protein, is purified from
the fernmentation of Cl ostridium
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botulinum As a therapeutic agent, it is used for

muscl e di sorders such as cervical dystonia in 15
w@odashesam t o cosnetic application. After repeaP@musS2004/030442

exposure patients generate neutralizing antibodies to

the toxin that results in reduced efficacy (see
CXPHISIVR Fegipenrof tiggtmgnt in agdar tRdngues imnpme wlerarsp (sep Brigiek 13, advit.
ExpRoed ik 200, 48, 339-@47 A}J%H)'épllm dhic. NeH

2001 500) ( 3. PE ) mLFD% e}cl Ousf;l? wgﬁo%ral vectors.
Retroxisa) diesapy remaies eémfm@ée@ss of leitedaliyaOse cbakwl is that the
applidBbRPEUhdrEpRHENHS gerﬁratecspaﬁ %Jn'ur?] r%é;? ntggpa% e of Elorcrlghg %%/he

I MMune response to nant
Sub%ﬁwhfrd@pmsteqtlpm of tEPg@me dzsmuar vpoéiet YipingYagedal d of Virology.

t d
1995 6'9"%; fé‘)gi? ?Bﬁg Qﬁl?\@ﬁsﬂregg af Sg?ﬁra \Ai%xgraﬁigvglrlﬁ ﬁa gqsaq)%t?\e transient
expr@h;gmmf h @ragqiy orcthe direat msorporatlbnsﬁalr&l sQeseR ita g hoﬁfgerlwme
ts d t.l. bodi EPO and b t
Dxre@f%h 're‘jsgarrcglsh g\r/]dgent\c/’fged?lgultﬁpg?o Y]‘Ir ngtrgb@gﬁ ﬁ:pétgpqs;c';gcogrggﬁ%?h?'glpgr ed

antﬂEﬂ@s fvael Hbﬂme; GaleyySezadegehouwg IEB@gj/ 3998, @%@Q%@ﬁ%) Nggesting
contr aCt a

thar G Bt PPl adeng P Besreameitsbiecke: 1 e wil

enabied proprsodhathyain ad%virﬂ t1RNe el Ma@'umng'f&n@ chaled %Sphcatlon
rshon S.. K et. al.. NEJM 2002, 34 1584 86) .

Ano%ﬁ{ gaggmf AL LMyRqgendc geep that éy%ﬁgyeqt@hp@g mﬂboqhes is the well-known

nutit @A Betox ABSLIEIoxBReRER IS p

cos e %agd 0)(()( Sy )li g)?& ih)i ﬁo?gﬁg’ﬁflgﬁl tgéﬁohﬁ%gqﬁﬁ bf]@losmdzum

botulgpry b”ﬁwhfiﬂ?ﬂee‘& ANt léw%fowl@ledbwmerﬁ p¢h asgetvicahdystonia in

addlfforﬁt@|cb§netll: Bp d}ﬁﬂcétfb'nc Alftef fehted eg&sérg%ﬁ)efms ﬁérﬁgh‘?ﬁrahzmg

adm ni stere roduce anti bodi es
antifiogigs torflye tovrﬁéhsaéreéwﬁ ipesdhesd eficasytloer Biekigin Bl e al. Agn Neveol. 2002,

52, pol¥BIBRYd aioﬂﬁlksf iy cﬁtﬁeu%lséﬁr{’ﬂ@ur 2 WQFEOdl”E%‘?Ea) 4). A
« reacti on. he | mTune reacti on é}vere ehoug ’tprﬁ)azt
del%ecﬂqué HRQ UK rgq;qotme #1sq ¢ncermpasssh dlsbmmausdby theopedic agents. A
ed fromtaking the
specﬁﬁtekgﬁ’;gée gisthfs‘t sﬁda% nﬁenfe r&gh@! td tﬁ \iw‘)ih re&or?l?maélﬁ E‘lg%’rrpl e
erythr @Poaf“h (RR. dnythropebytint ik exedp@sitrmdate tHe giomah brredicells and restore red

ecte nst TNF and is
oo A0 ey B R A TN o 500
of pagiegndeve b Wtdiodipsitol RAGH emddebsed;@ptmaemﬂraipbﬂsﬁbgo both therapeutlcally

R L A e T AR R e T

pp 4E0-415).chiry cattactta diysdesPute fed B&Eapﬁ%ﬁa hig R FeSb1bddRII production

e A oo B oA T e
complialein)of EPDOltd?@ly lelzgmmnr entRbted dRhRES rsl?e‘éﬂﬁ ek AMPIOR the murine
nol ecul e  drugs.

i s _a host reactlon tq sma
anie) PR T e OB eitews SRiacie0al b diaseed o 6B i of

actw@tbtemcélﬁl IR lCTiRiEd] tiS20M 0% o GRNEMHEAIEN LB OKar 32)9§Jtuce angibodies
teins to stinulate inmune recognltlon (s 8

Vefs“éfheéﬁ’efa%aéese entihodise beyideg navireliaies the theapy ppo SBLBTY steong
host #dnR8 FeattionetThak ' R

O A g A ubstn;rgt&fég’e’acu&g?rgts?\gh@%}p &%hh?&stlaﬁ‘ bbyitchigtflers of
humagagti-mgwseastibogics are ssﬁfe‘éqaﬁy gestrigist droevtalgugsthe dmg e Orthoclone
packz{g@ %9151 fﬁif ngltea%%le ?srg eu\%\giﬁ;aa@%dg h%l’% gurtlfgr oncllral‘bﬁaa apﬂ?gclonal

antlbq)drydigr@g@kl against B\ F 4r@ i¥ #edto tactaonmmataﬂ aghyritlisyphednksy | VER ‘taken
of 4

ted. di val.e nqcy.clic radica
alone qu 0 é);fp%t:%ﬁé dg'\?e'i n% utral 12 g ﬁntbl??gleB?Pntaﬁg}/lPx?, ﬁdmegpﬂ-a(ﬁna&? 8hs
|s replaced by a heteroaton1se|ected from-NR- where
Ris hydrogen, alkyl, acyl!3alkylsul fonyl,
am nosul f onyl , hydroxyalkyl or alkoxyalkyl, - 0-,
-S-, -SO, or -S(O 2-. Representative exanpl es
i nclude, but are not limted to,
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rings such as: 15 0 s and the like. "Halo" refers to

fluoro, chloro, brono or iodo. "Hal oal kyl" refers to
wa@bdoglo2sag9 def i ned above substitut ed by one or POI/ES2004/030442

preferably one to five, "halo" atons, as such terns

are deflnfdlnthls Application. Hal oal kyl includes 20
pationts #iveR thiadrkg rlso ennfagt 8 Yskemic lupps eiiematpsugtlike pendiiiah gt lsph 1gG-
med@id ifaBRind tekSonSe FductMbPihe BREpYt t

di f | uor onet‘%)llll tlicl ﬁor omsa?hyl’c,agéH gslegﬁt{@ﬁﬁ%égg ?11%

perethercsanply Pt debtezmz&ltnmum: teopansel’ iga bivst rehasion &y stmyalll molecule
drug@th it Rov t%%)ose S dq{i1 {HE Q2 Y¥hat £e¢%ﬁrc§ne1{’13alasgucqﬁe£ wﬁif conjugate with

where Ris aoa kyl group
hostiprqt¢ing fo séirelptedmguner e@gzmpn (st hoﬂoe‘tcﬂldﬁ% Current Drug Metabolism

3, ppsjﬁ&l 19T, %'RLH%Y fet @n?oﬂﬁhﬁ)xgo}ég P%glologléf} T PR 34%&3) g substantlal

group or part ™8
portmnﬁﬂ;;sdiostafeaonomtetlgﬁmdnaoed I’ﬁpleeﬁy“dbﬂetéilohgmﬂtﬁhrfeIrﬂgonses” that

are lg{}lmlalteﬁfang eﬂpc‘? Elemglg%l n%{cg))la ef e é)?xl élsgrgl?@be afnpgmgrmduced
Luplnil trogen, oxygen or sulfur, the remaining ri ng at ons
ring

bej car sent tive heteroaryl

el e B Brosy R ETRY elira f a Buragy e op morgyalisyndical of 4
carbbrhmwbms witéid eheyd>f| the r‘ﬁ@b@ﬂ)@h }iﬂoms iteRaRY 15% a hét@@oagléx%lxéted

razo pyri pyrimdin

fm"‘p&’:‘%ﬁﬁ@vﬂﬂ w&i%?%fazﬁ“égh acyl; ﬂ@dw Onylb@w@ﬂf@aﬁwydroxyalkyl or
alkobanaQtdi, enylso- e ngioy- dﬁgﬁésﬁﬁtatlv%lékﬂ%lbm&ude but are not limited to,

i soqui nol i nyl, quinazolinyl, quinoxalinyl, pyrazolyl,
rings.SHeh $he | i ke. Fbteroaralkyl refers to a

-(al kyl ene) -R radi cak mhere R is heteroaryl as defined

above 14 WD 2005/ 028429 PCT/¥S2004/ 030442 e.g.,

pyri di nyl met hyl, 1- 2-fur q&g i

i mi dazol yl methyl, and the I|k% Fb?trgaryloxyalkyl

refers to a -(al kyl ene)-OR rad|cal where Ris

hetffam%fwst@ﬁud#@ hraﬁodﬁmf}}a%v% ; furanyl oxymet hyl ,
2- or 3-indol yl'oxyet , theI

Hétaéqakkar'ycfessyd alkséfaed@ datwve msmta@d babna/merloee Rreifgably one to
Refier al k
five, PR Rt 80 b PG s R L AR R s
monqheforkgld diblostky!, trl'hHleEr laqmrhalogliy ¥ amdy}ie like efgectBorbmetayl; SO2R
. ' i S.an he rou s define
dienlbERleBTL Bt R Bl OO Prelforedtil
2,2,0¢ thﬁmceoodytbct}ydwbethﬁf@d$hetlxke}a saturated or partially

no bi. c ~adi cal of 5 r. 6
DRRIHOLR SerTR00- O skl TR G ather SpesaPipgd baees .
triﬂubmm,ethoxy, 2iRreeiflabrotthexyt dlﬂgorﬁﬁéﬂﬂ@iy 4 tﬂé QIEES are r epI aced

glt efroat om sel ected fro
CICIOBEY" - 3G PP CARY" AR Weﬁrﬂ“%ﬁé"‘%ﬂmw%mrmlﬁ@cyc“c
mme@tdﬁ %o &0 ﬁngm@m@iﬂaMIQh dne Bt @6RprbiraBlyksAb,Awb, mrée 8f ¢! fng

heterocyclyl ring is optionall'y fuse
atom@g t{3pR srgAed 414 |"”Eﬂge’h@t‘>é&%a%wf% ﬂwgela%mwéfmmt@mhbw@g grrbon.

Repr?@ﬁfaﬁm@édrylemgé(ﬁﬂlﬁﬁee §utI | aRC g qgﬂtecpfé)t pyfofyl qﬁ{an}l' ehﬁd
i m dazol i1 dinyl, phol i nyl, thi onorpho

Oxaz‘ilﬂr srBEnothigaly|. Hw;é??@é/l ttl#ﬁokyﬂrmtr@n@v pridinyl, pdrlm)dlllﬂs
pyrazh@t ﬁ)?ﬁd’ﬁfﬂ?p%{d@@y |benzoﬁ§an&?551ﬁbt¥1%§’lt géngmaﬁgl)!/l quinolinyl,

“ox0-t et f ahydr ot hi opyr any]
‘Soq“![‘oknﬂ’l Wﬁ@wbﬂwn@@ymmmiyh@m thajiks.  pi per azi nyI

p'"H@tHogﬁéiklyl"Qé(t%fs% 4 ddaﬁ(yliene)w FaRbi Weke R %LHe{éyocalr}Jl Eéﬁnéd above

and t he
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"Heterocycl yl al kyl" refers to a
-(al kyl ene) -heterocyclyl radical as defined in this
wappsiozsard on. Representati ve exanpl es i ncl ude, POLIUSENE030442
not limted to, imdazolidin-1-ylnethyl,
mor phol i n-4-yl met hyl , thi onorpholin-4- Ineth I,
eg., pmd@wbnmdﬂu QL afvat%yllmlldaéeéyla@th.‘/benq %%kq nyl et hyl ,

pi ﬁzl%{e Pﬁngh Ydfer9¥o ae—t(Ql:ldflend?Jd?@rraﬂlgM |vJH€¥erR/is h@t@roﬁltyhh@ defined
pyrr O and lik

aboveé pigt énmwylytthylk%rl @Tﬁem@lﬁ%é}f@ﬁlﬂ @n%\tha Ms«%l ent
hekﬁ[&%ﬁw FLOUP: BR RO gﬁ&e R fds ﬁé%eréam%@ Bl:f'irféafab&@

I'nstance ereln together with t
c ammmmmwbram e HOR madidal wbm@lRmheaqr@ardkxlas; fieftned @bofw

%e(scra%[ycilu\{,floréylk% n% B %gtf%ﬁg‘al wﬂ% E rEfPetterl)ArW gtr(?lR) 2k Qefined

ﬂmvsugsbyﬁdmyMMHd@ﬁumédwumethe Summary of the Invention

o%}wcﬁ@ylﬁ%@rs& Wbmﬁgdsor gfn?hjgm%%s a%eggngr% OF%ICyCIIC radical of 5
or 6 E@BYn@In@iatdehsWhdrexdhe roadiofbabrfeferabm anel etwpmlttlﬁett efithe ring carbon

derivativ her eof . ui bIe eqling rou for
O N AN R e e A e I TG R
furth@ORRI G 823 1SN A0 4kt OpaiRy replhbé!dl’b@mkaﬂokﬂd -) peapsTie
| i near npnoval ent h drocarbz &5 cal of.one

heteregychib Ang s GREoHY Bisert 18 5¥Heak PRy HIEGE Q?fg’a‘a héfein.
Repre@&diaG@d ex%pl‘éf'ih@lﬁdé ButSHreindt RMRONS, BHRSblidistl aflor Eﬁdliﬁypne
or two dr oxy grou ps, provided that if two XY
thlomrewgylaﬂ@nmr@@ A1 oK hipwombelingol higride frahdipgyrany,
XRIBHoRStettdMb L lmabl e
tetra@%&ﬁe%ﬂﬁml &@Rét?ag?(géﬁkfg?ﬁnﬁ, 2 é) 4 ;tdr OXM I%l i,
plpe@zmyldplgm]r @pryq»hdlrgl my@@lwy ﬁp]@w]dmyl and the like.
| QXYFAEY inthi
3. hP)E/EY ché%ﬁ?{}/f‘%%rsﬁ% gf%wkﬂé)qg%kocyayl rﬁm% rggcjxypr 4 Fr)lt is
Applieafibry diﬂpxa,%mettiw baar@leshydmbxl;ué@mymt hnztegifaum;ﬂgm%ylbﬁylmethyl
t
morgof Sy KRR ho Ry st tismproboly 4y metiy oy -onide
1ndoﬁnylhgthlyl,q3(9€edzﬁry/lmet]2yl 8¢ dhﬂypjp@pdypred‘p'ybr etlafhd)yrrolldmylmethyl or ethyl,
dﬁ gp%droxynethyl) 2- hydr oxyet hyl . "Hydroxyal kyl oxy or
naKgdFoxyal koxy" refers to a -OR radical where Ris
hytetotyaklatkyieae" rﬂ:ﬁ%rsd@ﬁidmténtdbtcmy@ylgrqup, as deﬁned in this

Avr RSB s eo B PR 1 B0l R et g © WHR oty

R' andREGE hmm‘dqunhmo@utylalme‘né emclum:snhelsnmt litngedap, the following:
sequence of bonding of their atons or in the
arrangenent of their atoms in space. Isoners t hat

differ |n thﬁra&fangenent heir ato n space are
ternmed "ster oners oi somer s are not
n1rror i mages of! one anotgg?i}re terne

"di ast ereoners..~and 15 st sonmers th are

nonsuperlnposa le mrror |nmges are teoﬁe 0
"“enantioners” or sonetines "optical isoners”

carbon at om bonded to four noni dentical substltuents
| Sintvefi¢reRl isa subdtitueal defid@iin e Suminacpofitheindention h one

chiral center nt | c, fornms, of opposi
PR SirorgS M B Pt o N R B e e oS o e
invehiGt coR@minghy 8rok 1 AiceIS ehchilde bi&ecfe@ dér@atifedshedeof. Suitable protecting
enantioneric palirs, where |s t he nunber of chira
grouge for BYAOXYCRRIES iglidgd F‘}"Fyhaé‘fjéhet H&n one 20 chiral center
may exi st as either an individual diastereoner or as a
m xture of diastereoners, s
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termed a "diastereoneric m xture". \Wen one chiral
center is present a stereoi soner may be characterized
whyooshzs4absol ut e configuration of that chiral PenUS2004/030442
Absol ute configuration refers to the arrangenent in
space of the substituents attached to the chiral
c &Hydzoxyalky meansrelincarmenovalprihadroerhonaerien) of ¢ taty &HTbR"e
confi gur n
atoms 9f & bﬁ%uhe% Q%gva%!nth ug%(r:bﬁ)ﬁgd'd?d& es O?fo%@&?ooﬁﬁé%Etgﬁ@dj\évhNo e
or twEhehreg.grdpn\penidedtist fiowo bydeoxyqrvpsris aresens s @regroppesh on the
ods f r the determna
same E BTSSP T ST SERS e D o SSERRITE SR 2
hydroayéthﬁez Bydroxyp@pylAsHiadreeprapyly amh}drc@ymmhst)-ﬂyﬂeth)dpmpyl 2

nydroxglyyl, > hydo AT s Bl P REB L g e

hydrdx!yétwy‘at 1 ﬁmhs)a}oﬂéﬁﬁ@l Ji3m-dihydsoxyBmpl dndat(hpdrotymededel- h)bieoxypropyl,
npounds of For

prefe@pny 2pby§§qxwt5yl %%ydw@rpéva?rwi@?@? W gmghy E259TRERRET

( Q) droRrnGRixy or W&@ulhzsiy"tr@t&@@b mmmmml&nsmmamxwm as
radi cal V\,here Ris alk

‘% H% het eroaryl ,
definpbaboroas-alidjaxymethero iy 9>fyethe§/>@P | kyl,
h y AL RIKM confPblRK ¥ RFdhla (DhadRy ldedfeal rﬂ@lﬁddlbﬁ? dorh@raebix.

Represent ati ve exanpl es include, but are not i

diffettio therr@tumramuq@ce T BN 053554 20 T RSB0 S goms in
spaceD Ii satHLtQIfoer kﬂﬁﬂ% ?ﬁlréHréhﬂght ofthEik %Jnglﬂ s'ﬁﬁ‘éeh:)’é t@mld’do'steremsomers"

amno tri oacetyl, and like. "N tro"
Stermn&rs-ﬂk@re matin gk imagepefican anothep gre’ t‘?fﬁ‘?ﬁi oHiaptargpmesy a“‘hay

stereQ/s %ersn}@a rd &%M%Hﬁpgsﬁgg ﬁﬁﬁ‘&'rﬁtnla es gt%%‘rfﬂe@ eéjlaﬁthﬁ{b‘i's"%F sometimes

"opticke $somiet.i & marbmcehtum ebsnded & @ncmmmwbsubﬁéue@tﬁemerm@ gochiral
cente(ﬁ: ‘OtrA(E 8%0%£§c(‘gﬁ€ ?r(l:eucrhtlrﬁlacer(%itﬁ} HA3 Wé\"‘l\ﬁﬁtldrﬁbn\é’q of Bpp@Q?e%hlrallty is

rase erei e arorralc
terméd A1GademicRAixtuse"opt aoofrrpahridytha hbsmore thag dneittital eantsr bis X wo

substituents i ndepend ntI
enanfi{AGIICPAIES, JETeLt 5 ﬁ‘n@ ppm err?g)}nrgr cen&:rs O{Jpggmssa{)sﬁotra {ﬁg@&%
chiraldnber ﬂiaﬁf ¥istial eifted e 1nti®1duﬁlaildsteWotnbt or as hmlstompvé difterepraers,

i nvention. The res i nvention also in
ermigl A PBEROT e o DT SRR F 2 S R SET A5
charfAgdiz¥ Byl tHEat¥BIR cBnfifalion Bﬂthﬂfchﬁ_-ﬂrcﬁméra Abs)lute ronfigucahomrefers
nltrogen atomls In an OXi

to theagangemgat P alths,spbatuenty aﬂﬂxﬁ?dc‘ﬂ S*Bcég@&%m?rh eEnﬂ'g‘sf’%“reésé“e
charfiRat, 0P, 0h O St sGRte cﬁﬁﬁgu\‘dﬁo}d of thElathial egers ol dascdbaﬂfyStEe R- and

means t'he essential nature, causes ?nd devel q I
S-sequeacingiiules a6 €ahas Ingeld jandyBrefoge Ceryepiqng |Steé%’ah%g"’ge PR fature,

meth%gﬁﬂg e dt':tgﬁalima{t%ﬁ WE Ete&ééﬂ%kﬂ? arll tHE RPHafiSTTRRERBomers are well

rmaceutical ly acceptable" nmeans that which i

S
knowrsisfthd arf (a.gp seep é\ndivwge@()mqalﬁ @B@EGW c4th ei’{fa‘o’&’é\f’rﬁ g ¢mp ohn
WlleB/IEFoﬂs N6ha é%gsﬁis%ndag)c[;ocf BXithe RAMs BRI ilik®fation used in this

I y hor erw se undesirable and includes
Appnmmn tmfdesdmbc soregswegit aftfpeniflof) aemept Frebeyengriaragsed gl ppssiple
¢ phar maceuti cal use. "Pharmaceutically
Sereggglgﬁrfabl e salts" means salts of conpounds of Fornula
(1 Yxdo ofoxal mephdr@aedioili cal | y accept abl e, as defi ned

S t ]
oo VG POl i P REg IR SR PR ARG RYL
hetefcﬁfyﬂ(ﬁﬁdteHMafalkyl rR¢1gaky (Dyaloalklydalkjdcﬂyd&&}’ﬁyﬂr dedlyalkylcor apy) as

deﬁ[ﬂﬁq(‘s]gﬁﬁb eereécgllt%wg g)%iﬁ'lp eﬁ éncruldﬁe u are ?}& l?mhlteg 't& rrﬁe%e/@a% 1%

16



10

15

20

25

30

aci ds such as acetic acid, propionic acid, hexanoic

aci d, heptanoic acid, cycl opentanepropionic acid,
w@bopsobs4e9 aci d, pyruvic acid, lactic acid, malPEI/US2004/030442

acid, succinic acid, malic acid, nmaleic acid, fumaric

acid, tartaric acid, citric aC|d benzoi c aC|d
Phe&‘f'&‘nﬁNP%ﬁB@% £¥3)99)ybmethylamiae; agetylemineawiflooroaastydl, and the like.

mamiald tedss 810, PRIl sul foni c acid, ethanesul fonic
aC|d 1, 2- et hanedi sul foni c acid, 25

KBty ost epsipealiyt eriniay belineans Hehthe mbsequérsiyidescaibedievent or
cnc@mﬁ@ﬂc@ Fr%? %Fﬁn%nﬁoct %Hup hé th@f:t!hg descéztﬂ)ﬁ Fimﬁulaa.if mglgnsclélsl \fvﬁede the event

acid uenesul 1oni C rsu on
or cncqmqmyc: dsicery @ncb{nzarz:egﬂncydtlshz‘é ére ndt Cardxaniple) the pleasd,"wherein the

O
armﬂ%t%ﬁggre%?ﬁy P eﬁt qulglg)? b ﬁi?‘&?%vii}@ FeHEVT substitrniindepengdently selected
fronBalkpli (myrisﬁha:b theiaoomiatic siag thay br maeidoyt aubstitied wak ality] in order to
i, @ar aceti.c acid, lauryl sulfuric acid,
fall &ﬁﬁﬁlélﬁel s\éo tfﬁw W0Y%hi ¢ acid, 30 hydroxynapht hoi ¢
aciltle preseint myénltlcn sl ﬁlcludids&a&h@e @i &live SHGLURIMpo @l of Famthila (D.
e. Pharnaceu& g cep abl e salts al so

Vo eSS s g A6 £ AR i g oo n aeridized
state@.b INC> P e, QIFdiRE HSRIYe, ﬁﬂ@vkﬁ&%@e% tﬁ’é‘ ders hhMcWoélgal activity.

|nq%%?n|c or organlc bases ACCG tab or gani
bas&&halogy| pfredissassi masnhig pssmt@énaus‘waw ardrdgmameem of the

dlse&‘é%@&@l‘l %@Mﬁi{c&ﬁl gﬁi fuﬂétf&ﬂﬁlQng ﬂxgrrgsﬁﬁlt gr%mgﬂéjdlge%secprgc@sses

hydr oxi de. Accept abl e organi ¢ “bases
et haanasaytisally acvepiable) m@ﬁﬂﬁﬁmhF?@'SéﬁJBQlQﬁﬁb’aﬂﬁ@aﬂﬂlﬁrmaceutlcal

comﬁésﬂoﬂqw s%ﬁ%lynstéfea&gn@ﬁgl Mentﬁer‘lbggl caﬁlg Iel%rtot ng% ytlr?dgﬂrable
and gckydesi tgm wiith ds peantablagfor @ﬁermax}@n@m}mﬂ athuman phatracehtjcal use.

Pr nd_t hat conve
oy e RN AP R 5 SRRLEON b Pl e
phargiacqutieatfylagceptadle, aEdcﬁre)zl a\preeana mmsxtpenseaftheade@@mumcaf)glcal

w5 A 0 P H SO AR B s o
acxd,riwki@buinec acid Eu’.lﬁmatam‘dﬂhmcaﬂld Iﬂﬁkgﬂabrn@ﬁcmﬂ afiOP Ak &r @fth organic

ntainin car box up, may be
amdsc %lrc]ﬁ\}u 'c{ceniﬁ % dg(}romgalrc 8393}e§an0 cr?cér %t@@ctaﬂg cgg]pmaneproplomc
acid nabyoe tidihct, pﬁukf&: abid aaaﬁtaelasmﬁme@amumﬁc &hd, BRGOWI@ nididic acid,
cont. group, are for exanpl e acetat es,

rumdf o Bair i SRR i msherovhar e, cnnamic
acid Sﬂdnkiéll)d aatdgﬁethplmﬂinmatde&han%ﬁ%m@ atigsy,2- Ethﬁléﬁlﬁo%lc acid,

mal ea met h Iene-bls-b-hydroxynaph t hoat es,
Z-hydraxy-p %{Fé@fonl%a@@hl?ea%ﬁé\@%%foma BCif- prﬁnqu@tgmeapquifamegcld
2-naprefidisnk sbmb Qé’l@tfﬁt%lueﬁés@l?d?)"}’cséék@ bé?l%()ﬁafomc acid,

benzenesulg@onates p-t ol uenésul phonat es,
4-methylhigigiold 3 Ftp%ﬁ}?a'r%ﬂsb(&bi@w glcehsptogigiacidbl e est er s

4,4'-Rth PO REC R &Y - 2F&E—Waf’oo&§gscea%§i2t3?}h@%ﬁ% @OS' idh 88 A% thlé}/lacetlc

%:oup, are for exanple t Eeinie
acid, fertjary brtdilgeatis reid. lapelssul furiogd, gllequ)a‘gb gBVaﬁuc dad,
hydr&@ﬂﬁﬁkh@lcl i duéa(ﬁr:}Hic a&daﬁgang%cng,sr}u%%rsuc %md ancP tﬁgp nds of
5 contai nihg a rox e forned
f rPélmﬁldlcm*m @Wp@’cblelssltseéstoecctlwt& Haseciatditnbmws d&bmh iaye&d féhhed
when%gﬂig&%g%gs &Ese@tl are ca é?bd%/gfdrg% g mth {néggsar%c or or’garP 3 bases. Acceptable
1norgglaqumtlh9d godherwdaixeis soflimm cﬁNﬁmpé €pptassmm hydroxide, aluminum

L al enzo the two. al kyl
hydrcg( 0% amf eﬁmxrg%édmm ,gcce ta@f: ﬂ@?"‘&ﬁ%ﬁf%‘ﬂ’df‘ﬁﬁ‘t eé}i’qnﬂlﬁfné'& by an

oxygen atomor by an optionally substituted nitrogen

atom e.g. an alkylated nit{fogen atom nore especially

(rmor phol i no- net hyl ) benzoates, e.g. 3- or

4- (mor phol i nonet hyl ) - benzoat es, and 20

(4-al kyl pi perazin-I|-yl)benzoates, e.g. 3- or

4- (4- al kyl pi perazi n-1-yl) benzoat es.
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"Protected derivatives" means derivatives of conpounds
of Formula (1) in which a reactive site or sites are
whbmskesd2am t h protecting groups. Protected der PUBRUS2008030442
of conpounds of Formula (1) are useful |n the
preparation of conpounds of Fornula (1)
diethariobumird, tristhanelgmine, troa@tham@ecfé{méwlwagmemﬂ Bﬁeth&? s, A

B o i

rotective Goups in
mean@a gempcmn$$hat esivsitibBrid vizel by metabol B amany/ieigely Bydmiysis) to a

T
oo AP B AUTES Bt  ME 50  f0
hydrdx® gﬁdu)p n’nﬂlbe conmrtibl'ed)yﬁiydﬂm&isy lrofwcb tochd payent motsaule o lternatively an

ester Eong mp@ﬁléde &g’ 0@@ ?% gr%%lg%nfg iir%oxy%c)uﬁ) R%Z!%eacggvelrtllble by hydrolysis
in Vlﬁ')libﬂielphtéhﬁﬂolwlﬂeh Sudthisle esBdds dﬂwmempﬂesfsﬁ anmufa (I) cmﬂﬁnleg n
the aromatic or al

C
Py Er e P XY P B GBS PO BRoRRle sy
allcﬁﬁeshgﬁféﬁyﬁﬁ?t&d viekates, furfitey, alete hiethyleae-gisduipsraytapbthedes,

R6 that cont aronmt i
gentigatgscijethippats ﬁgv 19&0%5&%?% @ﬁfiﬂsg}g}w@gi nﬁlﬂ? SHPlneisone
benzérQle}l)'}foﬁﬁes Baoludfdsulsiondtes, £RTiBEGASuIBhatesland qain@ieBt SutalslE esters
alicyclic ring may be dlrectly attached to

of comgowds BéFqsalnuta (chmaa@ms Gﬁartbﬁ’é‘t group, HFF%‘&B‘F‘?PIS\FP&%%H‘W%W

B899 RedpbeidlRGsérdRSasd 8f ks of
Le'“‘%bors%ﬁ fg &y u32004/ oé%'fe theeéaprcérrgﬂsc or >0
compaiupdsyof Fpenula @pconfpintingea lyydaqxx)%r%padwﬁ@ resReddionygeid moieties

selec d‘”ﬂ @/t:h g &ﬁg% ?SJ @%r!agiard Jr laJ Mbcdifehphﬁw |3§Eptpf%b3 2507, and

. aral kyl ,” het'eroaryl,
mclulcieSLé)BtrLtatledl[dn}lhomeﬂnél leqnwye@ 91 expreple, digkylamingypesidienacates in

Wth‘l %\lel &@g@may%@éggmhe@%@enupfe an o% atom or by

an optiNRZ B0 BstifutedDDBINRABM, ¢.5. anNFIBGANIRPgen atgm, more especially
- NR23S02NR24 - 3 i |
morp R VRGeS B > 2Ly o rgfigfyh SUERRRDSAY Y

(4-alkyipiperatikyl Lyl)b@lj/zbhtﬁﬁle]gy?v -k K-}(# alkhleltpimobyleYIWepzoatey: ,
tero a . .
P et d e et st S BER e RER DB Bay bicht
reactiVelsiie BCE\;\tke]s ard Broal&ﬁlﬁlthqm&qtmgéxfoepﬁ IW@ecaetmitnt/étlvnﬂa‘rcsmphmﬂs of
anount I stere

Formylad} qrﬁ@segﬁ éﬂ tgg g@garatlloél ﬁ‘?fFl?Oé'P‘gsrﬂf %Prémgaf ag%rtm ghﬁglﬁelves may be

activk CRAPIRNY mfu@ftorﬁ h& ceinpRR&Eive i€l of duiablt ﬁ'ﬁifﬁchng)groups can be found in
‘treati ng means any adm ni Stratl

T. Wy Grsensy Bealgefive GBI SR P %d“lo(“ﬁ%hﬁ Sk g% Inc.
199¢. he di sease fromoccurring in an ani mal which may be
predi sposed to the disease but dogs

exPlsraxersesionot- - gheypin 43 9lrl$él%ea<thﬂ'c9|"a>5y°fo‘% '%QA%BP%JWH“PB%“BW with
one stlxt lﬁfo qx?fh@ Mmary(he IRUNRLA teRGs R Aty3@RERaih h -Alkylene-X -

IS eXperiencing or displaying the
qnét—hlbylelg?yx OR” 1@ penyirgly; mg@p@g\yllwbﬁtﬁ@ewgba%l@d (i.e.,
ari etséx:q%?s 1+J‘r t Qﬁéreﬂ%i%r&ﬂﬂﬁ%} alQ,fycﬁﬁ%gﬁfﬁ“k’Zl Qi“o&){{éwtleﬁally
synpt onat ol ogy) anel1oratin di sease in an
substitutedayithtdnato thece &LgT ord¥i criesngetivelyei srp? rq@ therggoups attached to R,

RY, cf}i(%g]o oc91¥au? ?r]n ar§1¥§fﬁt(fl! %{ygi @tga/g l%fingo?‘g ?@ﬁmteﬁ hyit-one to three

rsin
R?, R"]’melétrmmtivelgr Thd: srembicg’ alnwctmrmgemp)ebﬁt dltegtl)cqmrblpqdm RBR’, or

ogllaﬁﬁaﬁlegfl Ignt;ﬁup 3hﬁ1%llosfdlrgct attgchgd P ll?gf{ 121Q6 MRS 1% X, for R* it includes

oun present 1 nvention
and i ncl udes: 8
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(1) preventing the i Mmune response from occurring in
an ani mal which nmay be predi sposed to the inmmune
WO e®porsEe but does not yet experience or di spl BYT/UR®04/030442
pat hol ogy or synptomatol ogy of the i mune response,
i.nhibiting the i mune response in an ani mal that

2
the érg Sparatiexsds Fige Brihail-albylayalongntyimetins Indlofrlopsntdethyl, 1-
alkﬁwmﬁ&hﬂgyalwlc)tcnﬁeiw,earﬁﬁ%ﬁ%l,;}%té%ag?;o hetdiAr R N9

further devel opnent the pai 0
hetegqryply Bkt o wdkyjenedy -R 3¢whareirt X ois aNRH g -©h eSOy rEO-, -COO-,
OARSRRIED.| IbENRANINEE g Nak 0 NR2EX DGR BEHHI N B
dj spl ayi ng tc%feR bzﬁﬁoﬁ%@yg%}ﬁ{s m&t@%ngpgl’ogggc@y% he
-NR AN+ espans®NR e where & Lanid RS’ drevindepgndzatlp hydseeeyalityy, or
. B 0 Lpn, . the, avert manifestations of
seyh s S R R BB BSR e RE e g Styteroany,
heteanadalion, tetenpydppordicrgyeydylalkyl) g@dpmmd gb}ipfl\iﬁ‘léﬂg Sllﬁﬁﬁltuted with R,
present ati g ntigenj,c peptides clagss I
ot SRR R R reBbiihas e Wit i sBruspred o an
anima Grceatinguniiseade, iamdficettlto eedi ateteath@s RO M Hscaed, as
articular.inmune response, reduced

appr.opriate to the
i nf rgﬁﬂ’ﬁi?ti 8h reatihgn 5@%‘&5@8%? “ib'aisﬁ,tloﬁé’gi‘ gamroung efefhe prgsent
invehti@sandindddes:ef fi cacy of a bi ol ogi c agent, and the
) like). 19 V\Q 2005/ 028429 PCT/ US2004/ 030442 Preferred
(D) EnBisiianths distse Som ceppgings apmabshighumay bq prediFrosdio the
discisR Bubdceast St eﬁﬁ&i@ﬁceﬁﬁ dispRy Il PaBbI8EEE Gl ptoRIRRL TBME Siscase,
set .forth in the Summary of the Ifivention are
@) pr ahiitingdhe digsasedy ampigal that s expyrienging predisplaingtesgathofogy or
OMREIEH ST the disflald M e4ifisth r
SyrnﬁAnot hg{gﬁpr eferred %\goup S(l)fﬁgg%@bga‘%)gﬂﬁ%@ c{?ﬁ{aétp‘l%ﬁ@%%ﬁ/or
SYmpEomaiQipgRp ok oget her with the carbon atomto which they
3) ar gm@ldAGP e diLs b d; | LiLhted
O O FraLhaRgBe ok L R PR B or
sympigmatology af the liseniseiidi.-e. ateydrsingitha pitydlpgycandloosimkppdmatdidgy).
cye b al - h , r al kyl , . . .
aIE%§§%§¥b§L§¥%mgr%g$§$ f§%§9@§ﬁ§FQQ%¥%WéFa5$yvﬂ&$bwk%w
meaggrpay R instyatidnent awprpounth ef thapiesent myeonion endihéledest hey are
at cl.opr | ene, . cycl obutyl eng, .
0 2 BReRE, b L G P AR SR BB GR ey b precisposed
to the intys rictresipenbe birt dvegna ypsxpeade dydidplay tepathalbg) o sslPéatology
e referably, R and R2 together with the carbon
ofthlﬁy? une résponse
atomto I'Ch they are attached form cycl opropyl ene,
(2) cyiohibbing Heamamuneiesponpeiny beimal thaYCdxphenying Bedisplaying the

cl oheptyl ene, 3.15. benzyl cycl gpentyl ene,

pathogég%yyod‘ls lﬁ%%(jnfitﬁg)tghgf %9 H?‘B%%F%P%‘ésﬁ élf)e., arr%:/stmg further development of the
pathdegymopmiprdmaéibyl)cycl opent yl ene,

3- phenyl.cycl opentyl ene, 3-cycl ohexyl cycl opentyl ene,
3) 3-%‘?@%{5%%&‘%‘ VUG EPARS IR ffeanimal hat jsgprripncing or displaying the
patholbg¥edr Ryth siyahtoRENbHth@ Menune response (i.c., reducing in degree or severity, or

3- rldln-3-ylnetq¥lcyclqgentylene, 3-pyr|d|n-4-
exten) PLEFHANCAE PYHaRanFesions of themhyine yespense oprplasing the pathology
and/ot.s bifBlold) 6 ¥ ClaRaR¥d8R8nd BresdiBRE i i

3-%g?h Icy%%o%en;yfene,ﬁg,ﬂ-g?%ethy%%@%ﬁ%%gﬁ%ébgﬁgyth:
classJhmale SCVé‘Fcﬁﬁ afivgtioapd T-glig and Breells, reduced humoral and cell-mediated
respog?ég[lﬁ%?y %‘@r“g’?%%)é% %iﬁ!érﬁgﬁgpé%hﬁlﬂgresponse, reduced inflammation,
congesting pydakdstosis] regustblosin yeanfificacy of a biologic agent, and the like).

3, 4- di et hoxycar bonyl - cycl opentyl ene, or 3-benzyl - 4-

di met hyl am nocycl opentyl ene. Most preferably, R and

R2 together with the carbon atomto which they are

attached form cycl opropyl eh®.
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25 C. Yet another preferred group of conpounds is that

wherein R and R2 together with the carbon atomto
wokiosi2g4bey are attached form heterocyclyl al KyP@nes2004/030442

optionally substituted with one to four Rc which are

I ndependent |y selected from al kyl, hal oal kyl ,

hydroxyal kyl,  al ko¥iedered Embadimistsal kyl oxyal kyl ,

ar )C'eﬁ%ﬁrf @brﬁ?&wmd!‘ﬁﬁ%ﬁﬁﬂE MB Ritiif Itl&%road%‘sz{b%@%m ih ’theq)?é%rred

ary ar a , heteroaryl, heteroa
emt}‘?ém@ﬂ@é%fp% i theeSustraary ef i Eivition at;;mﬁgtaetd(wor example:
cycloalkylalkyl 30 S(Oi 2R14, -alky | ene- S(O) nz- R15
- COORG, -alkylene OOOR', -CONR sR "9 , or -alkyl ene-
A. COQRQ@R@Ire@mpef ernfiognd3-iSthatrwcheRIWR Rind REHR: lndebg&R20 are
I ndependent |y hydrogen, al kyl, haloal kyl, aryl,
aral kyl, heteroaryl, heteroaralkyl cycloalkyl
B. cy dno@bd@éfaﬁrwgmupocrf chmpcamds:ty aﬂay{vheraﬂ ®' %&Rﬁﬁ@etﬂf@ With lﬂfé

carboH gt%ﬁ'netg gv%rc‘ﬁ tl¥e|y a¥e attia Oél cgflg%j@erg&%égw )ﬂ Sl{ etlt%{egr\}v?t one or
ot so i g A LY

r
exelBf R sigRary s 'n etk *}“§ZP"§@|“&E‘V'e &F a¥igrcatbryyL, Preferably, R’

and Réto(géth&yﬂllth tAd &@b@ﬁ atdiy @rvihidh thédrO@atakRedornN&cRpropylene,
am no, nonsubstit'uted am no,

. lcar)ﬁoxy EP ycarbon%
yelghusyleer pyelopenyises posye Pexéﬂfm’ Optlomlbfsé?sé‘wt‘iﬂ with grayng dpeeribed
immic@igRtyB6vaMMdte bRE &R, le anﬁﬁnﬁ'gett}%r Whg af cltanagﬂ at®m%o which they are

ched form pyrrolidinyl, piperi
atta{ﬁéé [a,ogﬁ}gml%wyémlﬁ cyclp@{tylalpfy@fc&pmtb]sm gyp)kphexylene cycloheptylene, 3-
benzty(%%lg%)ﬂg';léﬁfe Uy @Ql@hexy@nétﬁ}l&ﬁh%g{éﬁgg 913%15’6&@Iﬂétﬁ)lcy@&b&%’lene

tetr ot hi opyr an- 4-
'phﬁ'@Q%&pﬁ?'ﬁﬂ9ﬁ %CWIWP‘XICYC&PGME&%9@V@pl§ﬂntydiazllopgntylene 3-pyridin-2-

L A o L 2 R L
ylmqtlayl@/mloewtxlﬁ@ﬂmeéwwyclamhmdenf:o?r quﬁwﬂaydiopropylyﬂe 3-

beniﬁ?ﬁ%%ﬁﬂérﬁ% \‘}1 thlc%agﬁeggﬁen% V0L & ?El lcy%(]o;?en%/lleng 3.

ethybyqimcye(ldny,lMymlmydhylprdpelbeywwygehq 3hﬁbtﬁyleﬂ:y(;pbmb/lg11d<}zl
I r ,
ethog bl R TS i o PR RE St et ateoth T e

dimettydam 1a¢cerclapetn&ddmd Mostrprefpriable) R 'dint R4 togkthepvittomatdrion atom to

S|t|on with nmethyl, ethyl,
thﬁ%&BaF”H%g 8(§P°yq°$8ﬁ@ . 3- di met hyl ani nopr opyl ,

4 dlnEthyIaninobutyI 3- nor phol i n- 4-yl propyl,
di n-1-yl - propyl, : :
ei apr%ttnﬂyrerﬁ:r éé&%pﬁ?{omqlﬂq%ﬁ?pt wherein R' and R? together with the
carb(Bre(tdm [fE\t/llﬂyﬁ thbjaﬁ’é lagtdcRedHfodth h@tero®Xlylalkylene optionally substituted with
2- met hoxyet hyl oxy) et hyl,

n- 4- Ibu
one tg f%{Rﬁ 5% a&eyﬂl dS'iﬂYr?S'G%fFfé%m otk wloalkyl hydroxyalkyl,
alko@aﬂtm Hlﬁ@)@fahkg?éizfef)lfﬂ&Y}l@xy%ﬁtym&%%iogiya‘ikﬁlammoalkyl acyl, aryl,
aralkll getﬁgwlg g?tﬁr@ﬁr%k& b@?rpqﬁclyl Agetyrocycjylalkyl ehictontkyl, cycloalkylalkyl, -

S(O)ngat“rarkyfﬁh@?,m)gny"’ a&oémyd aauMéPlE @@OR” -CONR'*R", or -alkylene-
2,2,2-trifluoroeth ert- 2y
CONJR_ f\ O(IWﬁéqupspQ %éﬁlq é TR 4R 8]and R*are independently hydrogen, alkyl,
haloalky? ’agl ta?dl%i@ér&fﬁ?{e?eﬁ?aﬁal@ yﬁlycloalkyl cycloalkylalkyl, or heterocyclyl
and R_|_ ﬁ@tﬂq are pd@k@gﬁp@myd}ogenmrylkyl) Memrtthyhrpmpmmrdhmﬁe Bihg in

the g%y%%&clﬁgié;ﬁé}ggﬁgwgpehp %ropgéirﬂl“% l}lqsfltuted vaﬁhr%? ﬁv? rﬁ’ymr%’l

idin-3-yl, 1-benzyl pyrrolidin-3- yI
-benzyloxycarbonylpyrrolld?%-s yl, 20 pyrrolidin-3-yl,
1- hydroxypyrrolidin-3-yl, 1- nethylpyrrolidin-B-yI,
1-ethypyrrolidin-3-yl, 1-n- propyl or

n- butyl pyrrolidin-3-yl, 1-cyclohexylpyrrolidin-3-yl,
1-ethyl -2, 2-di net hyl pyrrolidin-4- yl,

| - propyl - 2- met hoxycar bonyl pi peri di n-4-yl ,
2-oxopyrrolidin-3-yl, 1-ethyl-2-oxopyrrolidin-3- yl,
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pi peridin-4-yl, 1-benzyl azetidin-3-yl,
t et rahydr ot hi opyran-4-yl -1 -oxide, or

WO edosatsaly ot hi opyran- 25 4-yl -1, 1-di oxi de. Parp¢TUSZN4/§30442
preferably R and R2 together with the carbon atomto

whi ch they are attached form piperidin-4-yl
subgityentsiiadepindentlyselested Gem atkyt haloalkybodkaxy drydwary, talvetkbwsl, halo,

cartdk Al koxWa%}ﬂll aind), %éﬁlsubs%tea 'al% rﬁ)y%;gdbts{jtﬂfgﬁ Q%! Eyé{ a y)(l

t et r ahydr ot hi opyr an-4
PrefgsablyeR " andtR’ apgetheoith tiapyma@n atery ko Whikh thepare deachm form

ok N5 b, b DA By

tetrahydrothiapein-4t Y draiide, teaahyémﬂnopymnet delef Eibkﬂéi hgxabyidropfrimidinyl,

T G "

togethehwitlthe cxtboi stom-toNRARh they Qre, attadhe@Ior@-piperi@it4-yl s&hftuted with

o B et A b ST b ot St

hetemw)gl R2Goanrb|4R34 -akﬁer%lcm?ﬁ%é&?«éé&iﬁyl Most preferably, R' and
/ US2004/ 030442 g& endent |y dr ogen, yl,
t%&? er leg ¢ g O@atoxgﬁ%{w gtheg aqq?aﬁxc(l}@%ﬂ)rm @m@wim 4 yl optlonally

subdﬁ&ité@lait ﬁl}é'lrpos@'hf@bvﬂﬁh'}éﬁllyl e&yph@ﬂlkﬁ’ Bﬁklk)ﬂpenrﬂeﬁ erocyclyl,
het er oar er oar al

dlmﬁébfy @F‘SEV@PXH i d'eﬂethm@ﬂf&bwbé1n§,qr@hqkl914)ylnmmrlei -pipeyigint1-yl-propyl,
3- (4%&Wlﬁﬁ&aﬁﬁ1@y0pl‘oﬁyl%(1‘ -Re@Pbipei@h! gyyl)?a\‘b?? M11W4 j%u Cyl 2-

one to six wherei n the
(2-mcrh9§;yqﬂwlw)qﬂyl &pmtb@?%(bmtyl é@ms*toparbwtbuwl,t%mn@arbpmpropyl

morﬁxo‘ilnﬁeﬁ meﬁ?lgfgygﬁﬁqqg%l lyetﬁcglygzgr &gll;{(;; mnanglyl 1- dlox? (o,

al oal r oxy,
tetrabwﬁblopbramﬁdkyﬂydram 3y amiflvonagthyl, artydu;yl He-dimethy pkperidin-4-yl,

1,2 @Mﬂeﬂ@hd%érldl Cy. ?ll PQ'ZKV Jn"é]tlhnflﬁlgen%ﬁ K L}}kf)’s F | {/H%g)éclﬁ‘%ﬁ%ém-g -yl, 1-

am no nsubst i t'Ut ed
meﬂa/hywe,rldalniileB-t@thwtmcab@ylwmldge‘hyl Pbﬁﬂmﬂﬁblwrldm“yﬁ 1-

cycl%;%&ﬂé?ﬂéétgﬂ%’r}%gn gﬁrj ?nhr&yparrcﬁbdz xﬁé—l’ygi bﬁ% C}x% b@?\é%w’wl?ﬁnd-yl,
pyrr@hdnrewyllaryﬂm@mmbbmymm,t 1hmbthy1pymduawy9mbmywrmﬂmd-yl, 1-n-

oy R, Bl SRR SBRRE 1 (RPN i
yl, Hpacnnlyt Bl-rr%{lyob(ymtﬂ'mylj/lplpéﬁcﬁﬂim(}il Qmmmnd&rz:w %ﬁh?ﬁmydpynéndm 3-
1rﬂg§‘§ Zlﬂgfenet%’lbﬁ) benay

yh my p?l‘ﬁ Ry abdxy pHERR By -y carbeny, pIoFT) Pdwérﬂzgﬁhoxyga@nyl
plpelddxﬁhmrl%eazﬁmmdh-ﬁf)@ Flb’thhy&m%rdéyl%ﬁh%n-q (fX‘idéh(?r%‘&ale/&Qﬂﬂlopyran-

b I
4-yl- E) y %ﬁ%e I’aﬁ/ %%tq\%fgraag ﬁ,glbmf%ﬁ zlcggp%egylgﬁgﬁgqrmn@m to vgfrich they
are a&acﬁcdfoﬁﬁtpméhdla W@Pﬂdnﬁl&gﬁﬁ%ktlt&@&jm% ﬁ-BSjsmo'rD})?w@lrn%thyl ethyl,

Q g Pref erab I's ethylthiomet
prop t'ﬁgﬂlt kP %&ﬁliﬁ%ltqﬁ‘gﬂthﬂ éfttwwcwhroeﬁym frerl figrahydrothiopyran-4-yl-1-
idd, SRR RIth P rAEBL Y h . dicki
o net}%il;l sluP*rl ny{ye 1, 1&9%2%&%@%?%%{1 gt’ hyl ,
2 nethylpropylsulfonylnethyl |sobutylsulfanylnethyl
t e/ithiR Wedbbiu
@ pﬁelny | sul f aﬁrﬁf/@g%%/?u&glx gﬁ‘?; ony e?cﬁé/ Pé(ps contained
thefemaﬁhwn moyq prefeirechgrsut Cff@nlylb«mdhylthat wherein:
b'l?h?&)“kylzhéf%r%mg ggeZédHygﬁYa]ll%tolﬁyﬁlkylene X'-R* (wherein X' is
-NR’py hé}ryilsﬁ@)hhaﬁé)ls qu&h,yDn@éll ?WR”S@hel@ﬂmﬁ HaANRIRO,Ei-HYINRD-.
2 \ ny 3 4
NR ;@% eny?ﬁﬂﬁhanggupﬁ (E)h%?)l 8t T r}% SENR. where R and R are
4-tert-butyl phenyl net hanesul fonyl net hyl ,
2-f 1 uor ophenyl - net hanesul f dhyl nethyl, 2-fluoro
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25 phenyl net hanesul f onyl net hyl ,
3-fl uor ophenyl net hane- sul f onyl net hyl ,

wal2dosnzaophenyl met hanesul f onyl net hyl PCT/US2004/030442
2- chlorophenylnethanesulfanylnethyl

2- chl or ophenyl net hanesul f onyl ne %
lndemndﬂntlnhwmnwll@étqna%sm1$ rPAnhB¢ Hiy | hydrogeng plkyl, haloalkyl,

n
cyclogﬁ(ke Qﬂgc%mgw%@éfcﬁgﬂgsﬁl%rﬁ@(?w het%ro?ryl heteroaralkyl, heterocyclyl, or
heterdeywblatioXywiieey sanbdlkdereshaif g'rigf‘] 1mth>yally substituted with one to six

i fl.ueronmet hox I
o G 0B TSI RSN T RNESH B LB e, v
three&dtlmdebéndamymelbhed(ﬁr@h alkyl h:ﬁbdil@m,ealkosul hydroyy,helohlbxy, halo, nitro,

2- trlflu rome ane
cvand, RPFY 3P BHBPH A TS AR HAIEEth Fo Rl Pk
heterBarhlkVIf Arhi@6,an@istibstipldnyinorgiitarnesd hihtoydrreeylnad,
4- erflgor th Iphenylnethanesulfonylnethyl
2-FyadBp W@%y hanesul f anyl met hyl ,
2- Iﬁyﬁﬁﬁf?ﬂﬁﬁy}eﬁﬁlpﬁ&ﬂﬁﬁulﬁlﬁ&hymﬁ}nﬁw 4- mggm)\(/)\gerézgl 4- 646
cyanophenyl met hanesul f on
e A A e T b
meth%xﬁhntbfn%@lh@tﬂyll ﬁm-tdmnﬁ&iéh%ﬁﬂydhm%ﬁiyl 4-ethoxybenzyl, 4-nitrobenzyl,
ni t r aphenyl met hanesu

blphgl frlntehyb Harh- W{rﬁeébpég@pl’tbﬁwhﬁg{lﬂﬁ chlorobenzyl, 3-chlorobenzyl, 4-
ﬂuor§séﬁ‘2§1h2’}>1¥éh€tﬂyl %J}anes&:y Qf(adhya%mbhenyl)ethyl 2,6-difluorobenzyl, 2,2-

hen

dlﬂuQro(Mphenylmoaﬂr bﬁ@t%@@ﬁﬁb@ﬁ@fi@yuK%meﬂa’tlrngﬁhylcarbamoyl)methyl
blphé'ly%g nﬁét )Jll qﬁ %@:Jﬁ%@&gﬂﬁ%gﬁ:@{}{?@ﬁ;l )y?ﬁ ?Ménlfylp'éopyl and R? and
Rszhdmbgmoronethoxyphenylnethane sulfonylnethyl

I

isoprzpjlmacdma‘tﬂyummcthylﬁmc;&yé ﬁmhaéwllﬂrrytmy) @trhsthysulfonylethyl,

T e e
benz3ne@1]i1|'“dh5/hheﬂryf |25;Ihenmhﬁhly>llﬂm1mapiwn§slsulfoomlyihybt hyI

nap‘é“’ 2 frel ?%F‘H@Pém&eﬂﬁxwe%ﬁ@ﬁé‘& ef“%’w met hyl |

blph&lﬁfl@/ﬂtﬁéth@é@ﬂfﬁﬁﬁmbﬂﬁﬂt preen glmethahdsolfanly it tyy, Iphenylmethanesulﬁnyl-

2.6-difluoro nesu
methyl, gh ?ﬁ%%’@ﬂ%ﬁ%ﬂe@mg‘@f‘h H'ée"yiwq?ﬁﬁyn?wyﬁﬁ%n
4- ter&béty@héﬂyu@e&mB@whﬁmthﬂnmubrﬁmwlthbsu|fanylmethyl 2-fluoro-
i fl'uor ophenyl nmet hane- Ifonﬁ%qﬁ % P
phe@ir@l@m@:ﬁﬂlfw&ﬁﬁéﬂy} AESRRl B R RAEhyL
4- ﬂu%roéh&yﬁ#@tl%n@ﬂﬁ@mﬂnQfﬁylh@-@lﬂorofhﬂnillﬂ{éﬁlaﬁ&bﬁ%ﬂylmethyl

di chl or opheriyl net hanesul f on
2- ch@rqnhwﬂmet@nﬁ%ﬂﬂeyylwﬁ@ﬁw Chlsrqeﬁnwéﬁ*f&?m%fﬂw'ﬁ%%w
4-chibidphbiRiRetRank &l ohHREMTEL RAMRNHRNY B AReA fl iyl et hy

4-me@hdxy phenymthendsp ifary estisd 1y triflgeremgtheaphenybasipameswirmanefhyL -
-tnﬂu rg!htgs afpl?e%%ﬁe'ﬂ{ahﬁsg f&WFBEM]IyPQanﬁﬂoromethoxyphenylmethane
sulfcﬁnyhﬁeﬂo'ﬂ d-tﬁﬂtlcvrpmbtlmlphﬁ’ﬂehwwaphsﬂ@hmﬁah estflyosenydtivphisyyl:
meth’anezf_uf#?ngon?%h)g rﬂt {r{fﬁ?@%%&@r%nyr&%&X*@?&?Wl,f onyl net hyl
4-trifiineoryéthEplieaplestiafanifdnybndiyl, 2-cyanophenyl- methanesulfanylmethyl,

2R R BRI AR hERAARNE S RRY | et hY!

2,4, 5- trlfluorophenylnethanesulfonylnethyl
2,3,4-trifluorophenyl - nethéﬁesulfonylnethyl
2,3,5-trifluorophenyl met hanesul f onyl net hyl ,
2,5,6-trif|uorophenylnethanesulfonyl-nethyl, 3,4,5
-tri met hoxyphenyl net hanesul f onyl m et hyl ,

pyri di n- 2-yl met hanesul f onyl net hyl ,

pyri di n-3-yl met hanesul f onyl net hyl , pyri di n-4-yl -

met hanesul f onyl met hyl , 2-(pyridi n-2-yl sul fonyl)ethyl,
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25 oxypyridin-2-yl net hanesul f onyl net hyl ,
cycl ohexyl net hanesul f anyi net hyl ,

wa@yowsorsazy| sul finyl t hi onet hyl , PCT/US2004/030442
cycl ohexyl net hanesul f onyl net hyl , cycl opr opyl nmet hane-

sul f onyl net hyl , t hi ophene- 2- sulfonylnethyl
2-brgmephienyleetipresul bnyimethyh rmétsaphenyimpthaseswihny lmethyl,

o “‘g‘?@?&'ab é}%gu'fogﬂ??&lglr 8#&4@%5[“ gﬁbﬂeg M#'l angéul fonyl m
3- m@hﬁphenamtha@esahﬁmm@tla«ﬂd mwuylphpamhnesﬁn@nmwhww R4 is
2-(4 fr_:ﬁ%?ﬂé%/tg%%%w kpsluﬁgry )g{hpl%é@/ r%%Methoxybenzenesulfonyl) -ethyl,

eria
2-(2 Zlﬁlﬂlmrmraﬂbrcdqydqayzeacsulierwﬂ)eatﬂw I 2-difiyoromaéthakyphehypettmhdry | |,

BT s A e,

4- d111ucmonﬁethdnyphmylpfediahd?sﬁoyj'lmeﬁhy121(4 difluorbmethoxybenzenesulfonyl)ethyl,

r h
2-(25 dgf# oxoL ogynlgﬁn O I onll_)%} ﬂgé Fl}ywhﬂuoromethoxybenzenesulfonyl)ethyl

3- chﬂor@XQmetobHémylﬂrieﬂ{ahé ﬂﬂﬁbh?lﬁregfﬂ} ylsmwyl helayﬂnedlanesulfonylmethyl
I Qpyr an

t
33 I'@fo Wy @I@B@%ﬂﬂhﬁ"ﬂrﬂwmsmnﬂ%hw %@ésvre@@amethane
sulfdiGIhidea? O0s14i@ nylﬁn@fhéﬂ/és@mmeh%/h 2 3eﬁlhﬁ8?bf;§@ﬁﬁﬁﬁlathane

i sopropyl o |nethylan1noeth

sulfopy [metfiyil.i eft- ﬁ}llporwhen)é{nﬁsppnesgfo&ymeg]yﬂ @,Hléuyp;@hWmethane
sulfJn?fnteTl&WtZYﬂ &KM&%Fmglmeth@hQWyrn%t l,'ﬁ?ﬁi &Xﬂloroplfen%/lﬁnethane-

i ndol -"3-y rrol -yl car bo

sulfagy ey, @Iﬁwdlihlwe@nblawwanwiﬁwlmqthy&& ﬂ@rcmehmhenyl
met&n&ﬁﬁ%mét@l'éﬁﬁ@& 2y Jr%&ﬁ&%heen%methanesulfonylmethyl

peri
2- ﬂuiomj@-pnﬂuogqm?gwhyhlenylmeﬁ@pm]forwlrmtpé r2I thiane-2-tyflypegrhgthylphenyl-

met%9€srl§$ﬁrh#@{l,ﬁ[e§%o§$ & %&%Lé%&ébylga?@aneﬁulf methyl, Mbst

2-flugroe§- @ﬁh‘bf%etfﬂﬂphﬁymd}w@m}%rwwa‘tmﬁﬂ ﬂtmrdi}y-ltrlﬂuoromethyl-

phen%ﬁ&étl%ﬂ&%ﬁ?%ny tg)?nf?h’qor&%pt?f %rtoh¥thylgﬁﬁn§grhwa%§ﬂ§ﬂnylmethyl
2,4 Gptylﬂudnmeﬁylyieﬂnnd?aﬂfesyﬂnéthmyﬁ Aptthiflhoroghgnyidkthardsulfonylmethyl,

2,3, 4 tﬁl@ﬁorﬂﬁ }/}grhftgzhr%?ugﬁwq%ﬁl{hﬁk/?9%2r1§%§rgp € ylmetilgr}ésul{'onylmethyl

2,5 @mlﬂhmplmnﬁhhmxyq@mmyl i‘ﬂiedhhlaBl,Q,SLthfn@tlhy)blfméd?}thethanesulforgllmethyl

.2-¢chlo ridi | et R3. an
i g e R A e AR A PR e e
methé&s@for@ﬂﬁktﬁ}meZ {WFiginkl- ﬂﬁtﬂfoﬁlﬁl‘%tl@fl %@?rldiﬁ’-mﬁsluﬁﬁ@l)ethyl

% otq r even nore preferred rouP
Oxypafaﬁ‘ﬁ%ﬂagt faesilfogyImefhe &y giohelgmedaesulfanyimelhy
cycl&e?ﬂidﬂﬁ’ﬂyﬁhi@h@ﬁ?ﬂ&%ﬁdﬁ@i Mbthg{esﬂfoﬂﬁmmkpwdlwuha%byl

and R5 are h in the above
sulfogylayet} QHOF&‘F%FD&UI@AY@fﬂ%(Eé th%ot &yprethasesufanydpethylsor
3,5-dRGhALIREz01- h%ﬁ&hﬁesdﬁ%ﬁﬂﬁﬁ@ﬁ frleferabRb- Q@ﬁlﬁ)r&ﬁ&ﬁ(ﬁw ed

group of conpounds is that wher ei n:

Phenh@teé}Iﬂé%PKI’ert@ﬂﬁM)ﬁamd)R gredwdioget ed with one, two, or
t mr@f%raﬁgl RNCERER L ég’l(ﬁlﬁ h?/ﬁttnﬁ%cl)xlr r‘ﬂ%gh@f 1dm 4- rylmethyl,

hal oal kyl, al koxy
2-tetga ychiopyrasad-ethyl, pyrequdmxwlmeﬁUhonper@ny Iylmbtbrlemoavhvlﬁn -4-

I roar I
PR Y DS ALY DGR,
1,1- démiﬁhIOITF@n’Bfodandbllly¢th]ziyﬂetrahyd10ﬁyd)m’m|‘¥h}’imethsu|1 foamyﬂrmﬁﬂtbﬁilqpyran-
4-ylnpéﬁ|§)}l r'11 P&n@ﬁt&%@x antgz rf ! q Imet{a)ﬂy* -ethylpiperazin-4-ylmethyl,

pyra2|nylnethane sulfanylnethyl
pyrazi nyl met hanesul fi nyl me2hyl , pyrazi nyl net hane
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25 sul fonyl net hyl, pyridazi nyl net hanesul f anyl net hyl ,

pyri dazi nyl met hanesul fi nyl met hyl, or
w@yosdzeaenyl met hanesul f onyl net hyl , pref erably PCT/US2004/030442

pyrazi n-2-yl met hanesul fonyl nethyl; and R3 and R5 are

hydr ogen. %1) Wthin the above preferred nor e
be“ﬂ%f g‘rﬂﬁ‘éb ethaghyanetiys isonppulopyrgtiyi. 2edimgihylapénoatshy 2 pipeddin-1-yl-
ethy3Q-Purrofiia=10)leth {3, ze}?f(b@ryﬁ)x ymEth@N i ﬁ':gz@rr?ghqeﬂmj f§ ‘;Tn‘i 1, 2-

groups contained thereih, a parti cul

pyrr@h@gﬂ Mar@yilﬁqhmlngjg“rqllgmthﬁlparmhmtlwl ng)lﬁgflra#:thljl [-benzyl-
B

plpemimribylmgtmyp 2, guﬂpenoﬁdthwyn ylmrdh)dhm pyn;hln ;4-ylmethyl and R and R’ are
lnd&)&pnnrphollnyl pi perazinyl, indolinyl, pyranyl,
i opyranyl , furanyl thienyl, pyrrolyl, oxazolyl,
thmorbryﬂerablyzn nwgom@;armsyﬂra@thmycr@a@@maﬂaaéw&onyrmethyr 2-

pher%mu%ny(l’et?{yl Pap di i d a%l l}fn{ﬁlylln}séﬁragpwl&l n- aalfrﬁ%ﬁnﬁiybfn Xylmethyl pyridin-3-

ylmhmmﬂfonﬂm}tihyl bcﬁmzltlhfoﬁylyﬂethybﬁdlqihﬁﬂyﬂiﬁaﬁdnyiu.lfonylmethyl 2-

benzt hi azo ben Ly Xazo
ain R SRR B e Zocrioarn% ST eVt Smetie: nd
opRPam@Rﬂaeﬁwhg&ntuted by one or three Re; 5
ently al ky halo ydr oxy, oxo,

&E Rehls |nde g
cargiu the ghoxp Bre %upsc(@c%aérirﬂw more B’H’Eﬁﬁ'&ﬂ’ groqB e iyed
tmﬁ@yrrolldlnyl plperldlnyl nDrphollnyI
thlonDrpholln erazrnyl furanyl, thienyl,
ORGSR Jiore RIHFASLATIP of AERIDE i that ’evhtrralzm yI
t ert @zrqharhyrcﬁm?myrmé hy! rmrmérhﬂr:mdhex
|ndplyl5 benzof uranyl ; benzothienyl enzrnrdazolyl
beRz#i K26 drogeenzoxazol yl, qui nol i nyl,
IS Yi
(c) W}Mirﬂﬁée %B&V%prlefgew;f‘ E%Qés' (A 42 a(r)lg ;t/’ﬁggr?%@h}eFkWeq 81%5&508%ta1ned
thergip, Wb%@y@arr%mylpre\m@frreedtgn@paxfemmuodm thal Wheygihi ¢ ri ngs

It C\gﬂg rh@[t@%)ra ygggtl Eagfg SBR @g{&ﬁ%{ h)SIOnIFS og'il%rgeelgd 1n?%eri1c[2:nt‘ly

seleqmd(fg)(ly 9lkwahqb@|ll¢§lylalkohﬁlh@dxbmo )hylpalk](adyohalo Inita; apayto, carboxy,

alko%%ﬁggﬁwn% trﬂgl?e'?e%atrﬂiy%yrc%alkg )r,[yé:boa ky&l ]arah%/{ 8%1’?)%%{@ %I?’lli 0,
mongupetitoted @rpyllo drwjosrituxpdamhmb or acy. CPrfomew pyrihidhyimetixaazyl ,

sulfa?ﬁl%?%/ rﬁ%im}y t*g*{fg%k}ﬂgﬁ? r :,Pgrlpn}/clartylhaﬁ%esqlﬁgpéw‘hyl

pyra;trhylamﬂnbr)d sulfarmlrdahjdl mlrazn@yﬂ&thhnesdlﬁnyﬁﬁetm r3zdzihyImethage-ei n

th 1y
sty et ety B B it B iars e B pr
pyrlcmahﬁlﬁte&ﬁnésnmﬁyﬁﬁtﬁw | prefexably Ipyrafih 201Qeth&fdb Moy Imth9 T Bad

0xo0, carboxy, cyano, nitro,
ﬁgQEBE%ﬁVIY%Bﬁ%hyI pyrrolidinyl, piperidinyl,

nDrphollnyI thlonnrphollnyl pi perazinyl, thienyl,
met hox acet or nethoxycarbonyl

zoly
M mn@rtg “rﬁh"tf#?évea?f effaed: @Oﬁrpraf}éﬂ% and Qven magreferrgdrereups abaye ie.,
A, A(aUd)tlqu}(a—QP"O a‘ﬁﬂ@(& Y), Wéfk&é@g@&lp@%&ﬁal QherlifC a?tfcural:]g/ee
Rf i ndependent|y sel ected from methyl, cyclapropy
prefefd BPHP ohgommewds isthaiavhereinshl or o, hydr oxy, or car boxy.
Pr@f@mﬁ;}]l B/aloaﬁ@l 'c§clorﬂ@l g@ﬁlﬂgl Fb\éﬁi}l 'IHQ,EJ )9 &ﬂfgﬁd"gﬁ(% R6 s

henyl ,

cyclagdiy PlkhlyrrylSOuail’m,rmrrph@hylnybendfrwr arwrbholm)m tbmyiorpholmyl
prpertaﬂhﬁzr‘ﬂhéﬂlnyl h‘gr]tagﬁztﬂ oy)érflny@%llagylntwehyl ﬁyrr%}gfﬂag)xazo)éyl tyrhazec{lﬁl n

25 aro Ic or I"cycl ren
optlonally substi tut ed mrth one, two, or three Re
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I ndependently selected fromnethyl, fluoro, chloro,
phenyl , thienyl, nethoxy, acetyl, or nethoxycarbonyl.
woe@soesabd y, R6 i s phenyl, naphthyl, pyrrolidi pgt/psS2004/030442
pi peridinyl, furanyl, thienyl, thiazolyl, imdazolyl,
. . pyridinyl, or pyrazi nyI wherein the aromatic or
1m1<§¥ql):1y@1rid@y} i159%70lvh PREMighinyl, pyiszinynpyridpzisylpigdalyl quieplingk h

benz%ﬁﬁ'anyi W@nztlﬁényi 'EE%B%O‘!W qﬁ%ﬁgﬁg}‘l | pén Ja%%%ﬁ/f‘ bfsﬁﬁ%%zolyl or

, fluoro, 30 chloro
aminge é’b?ﬂem thﬁr arpraativox plicyeloning in tlmaélt’ elrhatmuyd byrénd, SNO or three
RS phenyl , 4- met hoxyphenyl, 4-chl orophenyl,
4- quorophenyI 2-f|uoropheny|,
2-$achiBf s lmdepmdomb@ﬂie'h ¥klo, hyldaplyudxyj qartpxmpe:yamb; mitrd-oytlpalkyl,

pher{g ?151%{1{.}'1 é)&Foﬁchr{yel 18' ?/i h%imsyl qgloﬁ\l/é{p%olmyy piperazinyl, furanyl,

thiemdd, folxarotyd phiezojy1, mtldalz«iiplherazcﬂylyietrazfollw,q;iyﬂ&nyll pyrlmldmyl pyrazmyl
I ndo l

. - hydr ox nyl ...1-pet hyl.pyrrol - 2-vl |
inaof§ BEREI ) il BB Bl e ez gy,
isoqfiinolany}, Juiphzoling, J¥RoRAIH], AR84L SCORTWAER2 RGL41 pérkaxycﬁrgbnyl
Wthg)n h agca)ve referre m)reRQref rre%3 and ff
aryl iAoy b Bt B8 SR e cgRsvis e R may Bt Sotgnally substituted
by of¥f, W& ar thiGe aﬁmdéaeadeamy sefedfbd Bloff Ay 8tk oy, M RAIk GIORAISHIRY, halo,
t her ej particularly preferred group of conpounds
hydrpyy, ey ?XY\’/\H@F‘%lnﬁm 8YRY elotlddr ogen or hal oal kyl ,

pretRiab K6 EW}@Q Rthy0 'isoblroF)W Mﬂﬁ&%Emy cchpHi‘)'yP C}trcm?)entyl
above preferred, nore erred

cyclohexylepheay, '@ﬂ@dg@p@bﬂv@mh@nyl mPe“W)’é’ r@)rphq&(lﬂ @)oqrm)rpholmyl
plper%ﬁy]chﬁ%%yl tlﬁenyBQfﬂaz%)yl 1&“@2&91(%@1 ?Lg @)r | where R fdmatic

t
or alt%ﬂéf‘r Bgs in B’ ga PPtinﬂ@l‘Il)a?rubsﬂ“m(bWéh PrEEe|tvegy guiaroegﬁs cégqgogmg;
seledte?i ft—d?@fneélﬂgf ki lnﬂu%c]' Q?}'IBFO bl%mtor! P ggr%gy :o?%/ fcr’n%[)xyé n)éafjﬂ’yqltm

more pre uor
CkaHm(@pYR@hﬂB'l rn’yml@@lmh pigesjlinyly mhmholtﬂh'é teiboophgingt, eipewdinyl,

thle,{}'P L iftidRsd l %tﬁ&g/) ﬂggl %éﬂ?@th%&%&&éﬁg SQh%rgﬁﬁlctorr] Qlocycllc rings
in R pmfr fuurtb@n qptlbqpllp shfsttuted ovittyooe) pwa for dnm:er umtdpemdmtlyhelbctedlﬁom

et Son b R e ST MUl ARE, PR s e s

metmycl opentyl ene, cyclopent-I|-enyl ene, cyclohexyl ene,

BN F Brer R € Aot ool iaf, St ey

thlomorﬁmamy)zﬁhraﬁyl M@yg)maz&yl Bﬁﬂaﬁ)}yl ;Qnamsil 6 Brazinyl WRdrein the
anoth artlcukgrly erre \% of conpounds is
aromgficr aligyelt Bngsin Raaus qatqes ‘¥ %’&éttthteﬁf OFE: £ OLRIBEY ¢ o

indepshdeatly tdi&yedaFom bthlchesdo, fchiRr, BEJn?T eS|, Wetoky, a8, or

t et rahydropyran- 4-
meth@ﬂéﬂf@f’w@ dbist emw# 5@*1533}»|naplélw¥,\mvﬁllﬂnxlmpeaﬁwé furanyl, thienyl,

thlaz@l&ﬁftﬁlﬁﬁz%gal ﬁﬂﬂlﬁyl%ﬁfﬁ{lfﬂ?ﬁwh@aﬁltk%‘éﬁﬂndﬁ@%nealﬁz ﬁfc@fnﬁ?ﬁR are
oups above |I.

optlomlgf sgyS(tlgated \@e}aor@é {3y or thyigel g(ngépg:yléen)ly sémg:drf raethd dfluoro,
chlorf r&@ﬂﬁ thﬁ%ﬂtlﬁétﬁ@@ éc@@r et Beth%&rb@ﬁﬁf llelruo ?agefgrﬁlﬂg H{"qg phenyl, 4-

ounds s whérein trif

methgxyp enyt, Hr@lthe@tl Hyﬂuorcmbplé/l pilrfélf%‘vrélbmw % flickg- a@hbmphWI
f 6
naphtgglo lgén&(ﬁ'& %lg')l,'?gtah tﬁi@@{ S)I'YPPEI @§l&&3}lyga{%gx¥pq{aﬁlcmaﬁ% Er%?e?a%ly, R

) nor e erre cont
is pheniyb vhefluaropherot, teephen-ry L fanee-2 il &f tedrassiptgnglu pmefhyipyrrol-2-yl, or

indol%qupﬁ%g%l)j, Ehekgﬁ-ﬂmgﬁl%h%, thiophen-2-yl, or furan-2-yl.
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R6 is phenyl, naphthyl, pyrrolidinyl, piperidinyl,
nmor phol i nyl, thionorpholinyl, furanyl, pyranyl,
WO biosngd429 t hi azol yl, i mdazolyl, pyridinyl, orPCT/US2004/030442
pyrazi nyl wherein the aromatic or alicyclic rings in
R3 are optionally substituted with one, two, or three
Re i ndependently selected from 26 WO 2005/028429
) P%W@Q %OQ’% g%?/e?'reg rmcgrg?gefenfeh l'ég? g oe)l(l%g)éé) é%fer dh grn s above i.e.,
A, Adp-ek, Bs By, C aRC(as), phénlyferredlgmmsrwmymbémyiem a pamcularly

henyl 2-f1l uorophenyl,
pref% éfﬁrk'r&lrp E&Hydhpgsr% enyﬁ%J napht hyl , pi peridin- 4- yl,
f uRarsy\lydrogcm cemylbalk]dypsrefdrabl-yéhyyﬂogermr t@ﬂ/&oﬁi&hd’ﬁlﬂl 5 Wt hi n
the above preferred, nore preferred, and even nore
preferred groups above i.e., Ad, Bd, and Cd, and

PV efie tlreado@rpmiaﬁedcmlteé]drerfﬁﬁbdt DR mod praFéreed rgmb@woeéh e, A,

h wherein R/ is
A ] APoBD BTG TP @S Bl MR Do the o) G-, Clc)2), and
pref@feﬁfgﬁi’u@bl:@htdiﬂddfﬂhdﬂé)ﬁ Qrpatidylhily preférrediBrouos coﬁﬁgudﬁ% isthdt wherein:
3% % | & Yetﬂanother preferred group
H?Iems YIFes e iflpprpethyd, mergprafrahly fr uowmeitfwl and
Rﬁhgkh&ldﬁjg@n_S(O)Z R22 where R22 is aral kyl,

het eroaral kyl, or cycl oal kyl al kyl mherein t he
al kyl ene chain in R4 is optionally substituted with

(3) On‘Wlth[?l thd ﬁbob@bl@feﬁ@&j nfdi pBRFreMARY f“))e/:ﬁ‘ gﬁﬁrﬁi@ﬁ@&‘%&%‘% Ecgve ie.,

alicyclic ring in i s optional I'tut
A, Agh®), B1Rig:0).dra rﬁ<a,ré) mptlixem a@'p@ﬁ@bmrquyrredsgbmfeqmpmm is that
whelnkY! . hal oal kyl', al koxy, hydroxy, hal oal koxy, hal o,
nitro, egyano, carboxy 15 al koxycar bonyl, aryl,
hek eﬁnégr gﬂgeth@wtfcihet apbon te Y"bicb ek yteaakthahied fralma:b'édydlkylene

ORI R B B o,

(D), a nore preferred group of conpounds Is that

R2,are h en, or R2 to
& LB The v lfreite, Hoh IR S0Y S Hoe PRl P arbl o
A, Aol BB (ky), €rend Gi(a-bp & noale padit kytlyesreferrdDgrbBp dfompounds is that
Where%drogen R4 is -al kyl ene-S(0O) 2-R22 where R22 is
aral kyl, heteroaryal kyl, or cycloal kylal kyl —wherein

t PR anbiR® @gﬂ]‘mt“hﬂl tto cadtlon Gy @hick they Big attichBRfHrbs hew djll‘l‘ﬁilk))’lene
t|tu ed wit three Rd i ndependentl

pret A APKA 6 A SRy Ry .y dr oy,

hal oal koxy, halo, nitro, cyano, carboxy,
ah&oggcag@ %y am no, nonsubstituted am no,
i WG theahpvecpreffireiy mogs preferqd, anseevessmpes prsferFasgpsenps FBOVE be.,
A(a-903Y A(aRy(4)) Btaeé)pﬁ)rwda cwea)et@a &Hhsd A RER) &d%efajrédcg%‘c&lllgk c

rings in are optionally substituted
contajjjed fhgrel nF@ét PrRgEpEEaEhe lopmpeunde is dlent Wh@fmnaﬂ ks/triflugrainethy! or

2,2,2 A AERSNhy 1, MQB&&Y@JIJ(NlhuoIGM%QXYa' koxy, al koxy,
al koxyal'kyl , al koxyal kyl oxy, - hal oal kyl , hal oal koxy,

oxo, cyano, nitro, acyl, carboxy, alkoxycarbonyl

ar | f

(d) amWirt]lglg l{e)‘%ﬁéf\le é}'%;njgéﬁhaziﬂ' iﬁferr%&ﬂﬁg}\ dél’&ﬁ ore rc:3f0 rre(d §rqups

contaysed Hierpin, laneshey ﬁmpnqrm))refqmdgtwp Oﬁmnmopmcbﬁemat@dweg:ﬂmu p of
ﬁolgBQéﬁS}Ejﬁadhﬁly‘i,tbwrol%r%ﬁ,% ;demyl, morpholinyl, thiomorpholinyl, furanyl,

pyranyl, thienyl, thiazolyl, imidazolyl, pyridinyl, or pyrazinyl wherein the aromatic or alicyclic

rings in R’ are optionally substituted with one, two, or three R® independently selected from

26



10

15

20

25

30

Rl and R2 are hydrogen or R and R2 together with the

carbon atomto which they are 27 WO 2005/ 028429
weFansB004/ 030442 attached form cycl opropyl ePer/UuS2004/030442

preferably cyclopropylene; R3 is hydrogen; R4 is

-CH2- SO2- R22 where R22 is aral kyl, heteroaryal kyl, or
methyy, dluol ehjdral phyiyluthienydi methdxy, acttyk oamclheptyicarbmryl.aMDslypodférably,

| I Stob Uk, 0
RCid [i%l@%/e %gﬁéoiyﬁg&g éﬁ g% ({p¥1e lljkzl élioro ?nlygj\r%: éqolr(cipﬂeriyl,a\!\ﬁ)l,ioro-ﬁ-
chlotvphanal, kyhthyd Ipkperigin- Woﬁmyl threaylopyridoxyyl biepyeazinyi.t r o,
cyano, carboxy, al koxycarbonyl, am no, nonsubstituted
am no, disubstituted am no, or acyl, preferably

Iveitity the aBdvie leferted) thbrd @redertdankd evetirhdio sieferRll BRXYs above i.e., Ad,
r.opoxy, droxg trifluoromethoxy di f| uor gnet hox
Bd, %}q Egir d gre wf?rgameévgﬁsm acra?rsa rred group of compounds'is
that WRérbIaRY @s&hh@cwmethﬁ%r 2.2, 2hieli 6@y, héle F@fdr&lﬁﬁmuommethyl and
hgt%roa wherein the aromatic or alicyclic rings in

Bran t"‘FeoWQFqgff“ substituted by one, two, or three
Re i ndependently selected from al kyl, hal o, hydroxy,
hydr oxyal kyl , hydr oxyal koxy, alkoxy, al koxyal kyl ,
(D) al kehapatherpressed eroUPeAFRyPOUNdsat Famkdad) is abWhereipano,

ni RTiQ ‘—alﬁfl&{eks (ORLO X Nere Qﬂm@éﬁéﬁ@[ h@c@%hralk y ?{(@Ufoglgglwﬂ%l wherein

al kyl sul Tonyl’, "am nosul f onyl am noa

the afayiepe pher in Ihrlmpptlﬂsalwumm«ﬁg*eﬂv oanﬂm hdhcearglrf@rmlgﬁr Dhe@(mtye
arom\%ﬂéej 9‘5[1{'@#;91& 12 ﬂ%(“q% g@%&?w s%gst tmltl‘P(% CWQHHI%% RH %d%&ﬁ&ently

together w 1 he’ carbon a
selectes! foom dkylt haécytll@h elkaxy, amrew hapatk &P, lejes hitnor opyd, eaboxyand

alko%_%?ﬂgﬁ?ﬁ%ﬁ'%eﬁ% Pc&é@hlgglgéjﬁﬁ%gwk% f‘rﬁ{/kP'l,’ heteroaralkyl, amino,

monﬂxbstitutod apheniiubeititehasind,fop aﬁyyl met hyI

O 3 Vit RN Ted RARGE v STRfpREl Apmpounds i that wherein:
2-Rhdnd RS Phe‘Wﬂogﬁi drad eﬁdJR:f mge}thdiatltlhylhe, carbon atom to which they are

I th t hyl ,
T T T
2 Ret hakygeheny! met hanesul f onyl net hyl ,

R EET s A E W ——

whergmttlﬁd thé M@ﬁl@tr@ctr"&ﬂé()béﬂh ﬁﬂg inﬂéﬁ@é}fﬂn@ﬁéﬂyfs%bydutedmmﬁh% two, or three
-trifl uoronet hox%%g | met hane-su

RY ‘“ﬂeReP?q‘“F'%"rl??FFé‘th dostiohatkesy. erngqﬂWélfq%w alo, nitro, cyano,
carbc;s(yt Jlka:yé’d?Ed?lWErhWoprhgﬁkﬁbmmw Hfs%m{uf@atan%llo or acyl

4-trifluoromet hyl phenyl - met hanésul fonyl nethyl, "2
- Rdnbysea§91 m et hanesul fonyl m et hyl ,

3-ViaR9p Bmérﬁ%lh@ﬁ?eu?’&e §1l6lnfa9@éftj a"?}clml Irmg,s in R® are optionally

2- br ombphenyl hanesul f onyl nmet hyl
substjtutgd py @m@fw prbreh & indenehdanily ﬁeé‘tcrpﬁlfrom alkyl, halo, hydroxy,

hydr%x_y%%lh cg ﬁ%{)%%lﬁ%ﬁgg%ﬁ oné', %{)%'k’yloxy, haloalkyl, haloalkoxy, oxo,

cyand,-nitest, byl sy, aloxiaabenlfapyisl fveylhatkylsulfonyl, aminosulfonyl, or
amméal%tlfl uor orret hoxyphenyl net hanesul f onyl net hyl ,
I T1 uor onet hoxyphenyl et hanesul f onyl net hyl ,
4 Rfuf halgaligiehtioxy pheny| met hane- sul f onyl met hyl
lg QI Q.25 f 1 uorophenyl net hane- sul fonyl net hyl,
di me(f%%yl phenyl

(i) Within this group (D), another more preferred group of compounds is that wherein:

R' and R? are hydrogen or R' and R? together with the carbon atom to which they are
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28 WD 2005/ 028429 PCT/ US2004/ 030442
nmet hanesul f onyl net hyl ,
W@2@sk2824 ri f | uor onet hyl phenyl - net hanesul f onyl Pet/lig1004/030442
2 5 di f | uor ophenyl net hanesul f onyl net hyl ,
di f1 uor ophenyl met hanesul f onyl net hyl ,
a“a%heé ferry PYGOPERHERy Pisisrabhraclopiopdng: net hyl |
3 égq“gMHgﬁgphenylnethanesulfonyInEthyI

4-.di f'l uorop met hanesul f ony] et hyl ,
2 R d ’c@ﬁ@?@ﬂp‘%g% ﬁﬁ%%:anre&ul h@tmyhrbrdkﬂwr cy8oalkylalkyl wherein the

the g’mfha@d G JQ)VCQPEQ%:W R¥Ed ﬂﬁn%ﬁﬂ'l pgsjﬁyl.{téﬁ] bl th le 'two, or three R

di chl oro I et esul
md@emdeu@r Wlf{gtedélphl)d“p’ﬂ}élalphlkﬁt ﬁhmwshydfmayyﬂﬂdmdohy,lhalo nitro, cyano,

carb%x{' fa%%?ca?bo il' :Inlan rn?o”?& t?t)l(léég Igr%pr%l &5 &bstatuted amino, or acyl, preferably

metfylf ettmrtuﬂﬁort)mcthj/lumetbw btyc}pth@ﬂydmyplt}hms tiffuoryder@ky |
trifl uoroneth h | - net han sulfon Inethl
andr s 1 ool R RS, BRSO T
ph yﬂnﬂk@anesulfonylnethyl
%Islijsoar q or he{eroarylfI wﬁgrgtrelttpey arorgzptl%rg)r Ll@gl?car?negg lljnl If{(’oarr]f):/ l)prtrﬁ)gz?l};

substitfidd T e m;drftmrwmmawbmww&amm@n@as whib oMt hy

2-chl.oro-5-trifl uoronethy

hydfﬁﬁgﬁlwl R E xRk APy a,l,l@txm)kyl alkoxyalkyloxy, haloalkyl, haloalkoxy, oxo,
cyarﬁ) 141116 -del, Edrbdy OB TR h@r@%@t%r{y )kllyﬂﬁl‘i’(t}bf'l, aminosulfonyl, or
-trifluorophenyl met hanesul fonyl net hyl’,
a”mﬁmgy -trifluorophenyl met hanesul f onyl net hyl ,
2, §7§fﬁﬁh&%pg&pphenylnethanesulfonylnethyl
2,5.6-trifl uorophenyl net hanesul f onyl - met hyl ,
3, B 5hydiogen hoxyphenyl met hanesul f onyl met hyl .
pyrldln 2-yl met hanesul f onyl net hyl, pyridin- 3 15
ylnethanesulfoq%ggethl
py Mithithe groyt IR (neand S\l o mprereefbryéd group of compounds is that wherein:
N- QXY 2| y
@ R AT o TR R 4L AN MR b et orm
Cyd@yﬂmﬂmmrﬂmylnethanesulfonyl met hyl ,
} i
gz%l % exy:l éaﬁgﬂlg@ﬁl é’tﬂ{l m{%t}’lphenylmethanesulfonylmethyl
2-fluoyaphoyiogldneed heybasty I dflybroptiehylmethanesulfonylmethyl,
4- ﬂu%%lpﬁgn%ergcﬁ?afng%wpwgwgtbw 5 hl?/lofophenyll'rheq{agésmfgnr;/ln%et%yl
3-chBrdpheliyirméthyresul opmebl L, 4-chiorophdiameshiné Ry

o Gl Sopburis ettt

2-tri fuRdorhéxg glednigtethahds bl fdry Bn &ian Mlﬂ@b@ﬁbﬁl@x%érﬁlhnét%&u%ﬁyl-
ed fo cycl opropyl ene; R4
methﬁfhér{g}ﬁ'ﬁ)é?rﬂ%[ (ggal]lefnéslm;ﬁﬁ,@{) m}ﬁonylmethyl 2-tr1ﬂuoromethylphenylmethane-

sulfoﬁylﬁrietl@r aphenybighylsna lmefh@ﬁﬁéhl@fynﬂéthyl 421%ﬂuoromethylphenyl-

propylnethanesm
methﬁ%//?ls Flgc?“ﬁf Lmsethy r?e%%ﬁ?é%fuﬂm%%%ﬂpwéprmethzl $-cyanophenylmethane-
sulfoﬁ&lH{éﬁ@WIMWEﬁ%&hﬁewlﬂ%HQm?ﬁ ol F nlwé?%hfsulfor}ylmethyl

f [ Uor omet hox Y ane- su

di
2-mefyylphgmpimoth Weﬁ‘ﬁfoﬁhlﬁ@%l ﬁmh}ihﬁlehxlmethmsmlﬁmﬂumdﬂl 2-yl,
4- mekﬂm&ﬁméﬁanehnfogg 8F2%Eﬂuofon@ﬁ&¥%@¥ylé\g hF%SMhyﬂﬁWCHW

phenyl sul f on
3- d1fb‘Stqﬁt?ﬁ@P(}’Rbe@dmsﬁlﬁﬁewl‘é)ﬂylmethbﬂ éﬂieﬂucx(wmnthcrxypltehyleethﬁi&
sulfohﬂg]%ﬁ’)?f;?g; ié)lr‘&ell ﬁgorﬁ%ﬁfﬂn%ﬁlalﬁg—%ﬁ?ﬁ%?ﬁétlhylh 1r§e li{)[lpheny]_
t hi ophen-2-yl, 1- n1ethy|p rroI 2-yl,
1-pheny|su|fony|pyrro| 2-yk8 pyridin-2-y|, phenyl ,
2- hydr oxyphenyl , 4- hydroxyphenyl,
3-chl or o- 4- hydr oxyphenyl, 3-bronophenyl,
4-f 1l uorophenyl, 3,4-difl uorophenyl, or
3,4,5-trifluorophenyl. Even nore preferably, R6 is
phenyl, 2-hydroxyphenyl, 4- hydroxyphenyl, or
4-f| uor ophenyl; and
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29 WD 2005/ 028429 PCT/ US2004/ 030442 R7 is
2,2,3,3,3-pentafl uoroethyl, trifluoronethyl or
waledosozssonet hyl , preferably trifluoronethyi. RET/S100€030442
group D, D(i), D(ii), D(i)(a) and D(ii)(a), a nore
referred group of conpounds is that wherein: 5 R
met SUﬂfznxlwefgylhéﬁ b\‘/ﬁ'tflﬂu‘trh@etbﬂplmml -metbanesudfontlingthyt hey ar e

2,5- aitﬂtxér% Rt hesRY S 3& H]iﬂuoraé]heh?lmethanesulfonylmethyl
et fan

hanesu
2,3- dlﬂflpraehe@pln@ﬂwermtlﬂqaﬁ@smlt @),ﬁ‘}dllﬂmtdwmylmethanesulfonylmethyl

2,4- g:));lﬁl)rgp{ ﬂgl}QeFB J Su{t@;ﬁyﬁé@ﬁ%ﬁ}enﬁl@ethanesulfonylmethyl,
3,4-di|c||1lﬁlloghnnmhrmﬁayctSpgfmﬂydhmh)& 2;6 dieh b@pkswiniedaytsa#odyythethyl,
- n

20 OSSR ROSE, AROAATE o LA PR oy Pn.
sulforybhodthyd-Aflyord- E+tomiw¢méihglﬂ>henﬂlnmhm&lnmwm&hy2 yl, |

f or phen
R b G e GV e v g
pheﬂyﬂlﬂﬁ]&&xﬁﬂﬁbﬁ)ﬂyxethﬁlet-@@bxﬁcb frlmeabﬁlethﬁyleheﬁsMﬂkémxaélsulfdﬂylntéaiyp

4- ﬂ"{%Fi(f('e' 'H l%“%f}R?‘ph‘fsfl}’[?gﬁ%g?%g‘y r}yzljpél:tg)ﬂyzr-chloro-S-trlﬂuoromethyl-

phe@dtﬂé‘tﬁdﬁﬂsﬁlﬂin&@r&yﬂw Y4, @{rrfﬁmbbbhenpm{e'tlfih&u@o%fllmetpﬁ enyl ,
oxyphenyl 4 15 h drox phenyl
24 étr P@PIEF“X pqﬂ&fw %n/yl rg}ﬁgméﬁyimethanesulfonylmethyl

2,3 ﬂnfﬂu%bWPWManesalf&TyﬂhétEﬂof99—h'ﬁﬂx3él'ophergimebli)anesu R8nyl methyl,

tri uor o ven nore ty
34 Spﬁ@r?y]oxy@cW@ﬁtgwgﬁéqylpnet}wL PR éwmwl onylmethyl, pyridin-3-
|
ylm{h?alfn%%gg@grﬂgﬁﬁl ]IayrBYn 451 ?fnfet%?%g%lﬁlrﬁmlr N foliy;g?glﬁi by B'l’methane-
sulfany infathyd r%ﬁﬂvamyrldah@ylmthah@ulimrehmlmmmawgﬁylateﬂtah@ulfonyl-

metkﬁ@ 98&6&9[%1\@@5@%1?’@1@% L %%leh%thg@sul?%glrﬁe%y\iml ch R6

attac

CYCIW W&iﬁ%b@ylph@nlyjﬂmefh}'lhshdlpbowﬂmlﬂwylmdhyléé —f:lhlum[m@iﬂﬁhéyﬂy |b
set t apove
metlﬁﬁgsﬁlrf&ﬂ/?ﬁ tl?ﬁ o'ir E;%acglé)g&?lrlg&gz rYa et %sui@n\gl%e{w ul ar and
pr With theeglouprid UE, DET),I3$) (S hat Bdl)(@), laenont preferred Brodfof compounds

th§%§[028429 PCT/ US2004/ 030442 ~ wwwWW WW~, r~ w
is wUUUUUUUUUUODU 3NfVMNNa s

~OR]®nd 8\2 t6ZeBeiGrith the cdrborbatgm Yo wKi€BthE) &} attdchéd form
cyclopropylene;

R*is phenylmethanesulfonylmethyl, 4-fluorophenylmethanesulfonylmethyl,
cyclopropylmethanesulfonylmethyl, pyridin-2-ylmethanesulfonylmethyl, 2-
trifluoromethylpyridin-6-ylmethanesulfonylmethyl, 2-difluoromethoxyphenylmethane-
sulfonylmethyl, or pyrazin-2-ylmethanesulfonylmethyl;

R is furan-2-yl, indol-3-yl, thiophen-2-yl, 1-methylpyrrol-2-yl, 1-phenylsulfonylpyrrol-
2-yl, pyridin-2-yl, or phenyl optionally substituted with one, two, or three R° independently
selected from alkyl, hydroxyl, or halo. Preferably, R® is furan-2-yl, indol-3-yl, thiophen-2-yl, 1-
methylpyrrol-2-yl, 1-phenylsulfonylpyrrol-2-yl, pyridin-2-yl, phenyl, 2-hydroxyphenyl, 4-
hydroxyphenyl, 3-chloro-4-hydroxyphenyl, 3-bromophenyl, 4-fluorophenyl, 3,4-difluorophenyl,
or 3,4,5-trifluorophenyl. Even more preferably, R is phenyl, 2-hydroxyphenyl, 4-
hydroxyphenyl, or 4-fluorophenyl; and
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a) 51 71 771715, 1'll, .0 12 En ~ CA (n EA a) En

En CA(hEACACC,~CCC zHa EECCCa '~"C
WE2G5R282LC O CO.C.CO.C.CaQ o0. 0. .))POr/us00yo30442

0. 0,b, o0OOVv PAUCU Occ CTAA ~ A? ~ A

> abO aaQ o o00. o

0, a 0000000000
+is 8,2,%3%,3-gergaflugroetyl, giflugromsthybor diflupromthy preferbly 0 0

. 0000 vaa)c) xb0o0O0OUCc 0c) s) c)
t”ﬂ“%f‘%e%‘ygv CC G Nci 1fCONO0 OONc+~ OU 31

VON210 0l HR§I2 D(PAT(ISAO) AGBDERR), Mnidrdvprvfevedverodd o doiipbunds
istheMwMe%W vuuvuuvuuvuuvuuvuuvuuvuvuvuvuvuvuvuuuuuuuuuvu uu
"™NN> J, a) a > a>~ aG ad 0, 0, 0, a N
N B and R together withthx cabon atmna)\ahiclatheﬁare afcizdofh n a

cyclopropylene;

R* is phenylmethanesulfonylmethyl, 4-fluorophenylmethanesulfonylmethyl,
cyclopropylmethanesulfonylmethyl, pyridin-2-ylmethanesulfonylmethyl, 2-
trifluoromethylpyridin-6-ylmethanesulfonylmethyl, 2-difluoromethoxyphenylmethane-
sulfonylmethyl, or pyrazin-2-ylmethanesulfonyimethyl;

R® is furan-2-yl, indol-3-yl, thiophen-2-yl, 1-methylpyrrol-2-yl, 1-phenylsulfonylpyrrol-
2-yl, pyridin-2-yl, or phenyl optionally substituted with one, two, or three R°® independently
selected from alkyl, hydroxyl, or halo. Preferably, R® is furan-2-yl, indol-3-yl, thiophen-2-yl, 1-
methylpyrrol-2-yl, 1-phenylsulfonylpyrrol-2-yl, pyridin-2-yl, phenyl, 2-hydroxyphenyl, 4-
hydroxyphenyl, 3-chloro-4-hydroxyphenyl, 3-bromophenyl, 4-fluorophenyl, 3,4-difluorophenyl,
or 3,4,5-trifluorophenyl. Even more preferably, R® is phenyl, 2-hydroxyphenyl, 4-
hydroxyphenyl, or 4-fluorophenyl;

R’ is 2,2,3,3,3-pentafluoroethyl, trifluoromethy! or difluoromethyl, preferably
trifluoromethyl; and

the stereochemistry at the carbon to which R? is attached is (R) and to which R® is
attached is (S) when R°® is phenyl, 2-hydroxyphenyl, 4-hydroxyphenyl, or 4-fluorophenyl.

Reference to the preferred embodiments set forth above is meant to include all combinations

of particular and preferred groups unless stated otherwise.
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N-(W—Y@@CW@MM}M pipnzipyth)mdsulﬁwl-Ziﬂhém,wdfhtormtteé')ﬂfuranrwletﬁyl-
amin%ﬁ}';ﬁgrra&'ic%"t rifluoro-I(R)-phenylethyl- am
I ' H0) pr opl ohami de;

N~( lNyéribcw@de Qtopppl Inctrafdbulfety hY(RIY22, D méfhtoyd-) (SRB-Byon(a2

uoro 1(S) - 4- hydr oxyphenyl - 15
phen@%ﬁé al;n lPrcl)af)l? 1%lmam de;

N- (1Ny4nbewfmnm!b€3 pienyipyihinclul(ay RpMhetiiobjo- RRS) inddd.32ithyl-
Ri fl uor o | (RS) - phenyl et hyl am no) - propi onam de;

amin p(TIO&‘}'Q &:ycl opropyl )-3-(2-chl orophenyl)-2(S)-(2, 2, 2-

N- (Hcyarfobytddn‘p@opyl) -3 RSyl fhefhbneoul GpREIRI-2, 52-1uars- | (RSPhddIL308ethyl-

onani de;

amm@p(‘?f”%\?’é’l'ﬂ?cycl opropyl ) - 3- pyri di n- 2- yl net hanesul f onyl -

N- (l-(cﬁarro(:)&,[c%r(ﬂyyt)@ pHlebdmethddeRBandt=2(kJ-uor-epheryi (R@tmwbl@emz-
Kfo pr Opl onanj de;

ylethy|-3min)propeFRIder opy | ) - 3- phenyl net hanesul f onyl - 2(R) - (2

N-( 1ac?angcytcldpfﬂdpl}’lgf30pﬂeﬁy$}ﬂetﬂla&¥ﬂfo@ﬂ‘lyﬂhﬁfm 2-trifluoro-1(RS)-thiophen-2-

hyl'am no) pr opi onam d
yle‘hﬂmn@y@ﬁ@@%ldépr opyl ) - 3 phenyl
N-(l nhé’ﬁﬁfp% ARVdye E)B}){l(n%thgne%uﬁ‘c{n&f i(%?g?l é‘(rﬁiuoﬁ) P(E’J RQ6r3:

Igdr oxyphenyl e am no) pr opi ona
PhenNﬁf(ﬂl @WM@W@HW%WI) 3- phenyl net hanesul fanyl -2(R)-(2

r
N- (1ac§aé1r%%>§(c§/d£ 352%32‘%1}'%@@"%‘%%% 61?%% 23 (22 trifluoro-1(S)-methylethyl-
aminfJp(opiaggmigecycl opr opyl ) - 3- phenyl nmet hanesul fonyl - 2(R) - (2
N-(1 cgdngc}lc[dptcjpyﬁ r3op'h|er(y®16t§an%m1%¥191 ﬁR) -(2,2,2-trifluoro-1(S)- 1-methylpyrrol-2-

yl-ethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-(1-methylcyclopentyl)-2(S)-(2,2,2-trifluoro- 1(S)-thiophen-2-ylethyl-

amino)propionamide;

N-(1-cyanocyclopropyl)-3-(1-methylcyclopentyl)-2(S)-(2,2,2-trifluoro-1(R)-thiophen-2-ylethyl-

35



10

15

20

25

30

hydr oxy- phenyl et hyl am i no) pr opi onam de; 30

N- (1- cyanocycl opropyl ) - 3- phenyl net hanesul fonyl -2(R) - (2
WO 29084028429 | uor o- 1( S) - 3- chl or 0- 4- hydr oxy- phenyPCEBUR0DA0M0442

i no) propi onam de; N-(1-cyanocycl opropyl)-3

-(1- et hyl cycl opentyl )-2(S)-(2,2-difluoro-I
aminofpyopi¢riampdeen- 2- yl et hyl - am no) pr opi onami de;

N-(1%%§§r$>i'c§c?(ﬁ£§b§¥) (%%)Bﬁt%ﬁ h)amﬁulPJ?.gf‘%/’('(egﬁ%ﬁ}ﬁg@%@ﬂ-ﬂ%&r@}ﬁe&%-
emymﬂmﬁmﬂﬁﬁdﬁﬁmECT/U82004/030442 ami no) pr opi onami de;
N—(ll\cl-é/«{lr%):c ap%?p% p)Ffl(d%fé’ ﬁagé%ggﬂ%yﬂl@%ﬂ QRGNS (R3f-ShentBthy -
amnbnémmemmy anlno)proplonanlde

N-(l’-cigré)ci{ (?H?ﬁ(?ﬂ?(égo@% %;/ yl%§$?%FtﬁPo§ylﬁé{1%efgg{uor (S)- hegylétgyl-

amir@ifréyigriamget o n am d e;
anoc

N- (12:}’%!09}! PRQRY 03 ﬁpr S IC)ﬁ;lqu a&b@%ig ¥r1 ul f &r%?(ypglenyl
ethylafh@holp#bpisraiide; de N- (|
r|d|n 2-Y f onyl &%és) (2,2,

cyanocycl o yl) -
N- (ltcamcxfé%opy?p@s@ metwl% Oaﬁrﬁél?f_\%&) 2By ST t’rtfyfl%ﬂalényl-

ethyl:hgxlno)proplonamlde
-‘cyanoc clopr

op henyl met hanesul f onyl - 2( R
N-(l:cza@crqlmrw m(t%ng%pﬁg@%m 2,2,2-trifluoro- l(R)-(phgnygethyl-
amirﬁéd?ydlg?}mnr@) pr opi onam de

1-c anoc cIoproEN
N-(1; czardwawm Y- Rymet lewmmntzl)-g

emyﬁb?% Ble) ({oplonanlde

C anocyclopropyl) 3-(2-difl uoromet hoxyphenyl net ha
N-(1 reganocf dopydpyh) - Ry chi@ophe @yl -2 (ST-(2203-tiflud®- I RS)-phenylethylamino)-

ro &?ﬁﬁm hlophen 2-yl et hyl am no) pr opi onam de;
PP cyanocycl opropyl ) - 3- ( 2- di f | uor omet hoxyphenyl net ha

N-(1rganokcaopydpyh Z-Rych{Rothe @ k-2 (ST-(2202-wifluoro-1(RS)-4-fluorophenyl-
th %ﬁﬁ%%-thiog ?n 2-yl et hyl am no) pr opi onam de;

ety ( -?9@%%'9 Fopropyl) 3- pyridi n-2-yl net hanesul f anyl -
N-(1{cRAnot el Ghrébyt)r3-patridan- Dyﬂ:(eﬁ)anébuffd)rlybﬂ@e) (2,2,2-trifluoro-1(RS)-4-

ionam i de; 20
ﬂumﬁngyligﬂ%@9€% %ﬁ 7 3- pyri di n- 2-yl met hanesul f onyl -
N- (1(c|§’érro(:?cl(ﬂ).r(ﬂ3yl)¥3 ﬁﬂeuﬂhﬁthiﬁe@lf(ﬁayf 2(@P(22,2-trifluoro-1(S)-4- hydroxyphenyl-

no) pr opi onam de;
ethy W‘g opropyl )-3
N=(1= cI?Mfob wpr@pynlﬁﬁ{ehﬂﬂ@ﬁauha‘sﬂw&r ARR2A 2trd1udrd-1(RI-B 4Rl R

uoQr o- henylethylan1|no)proplonan1de
hym?ﬁ%@“@kﬁﬁB@V%%BBPGBW?WeS pyri di n-2-yl net hanesul f onyl -
N- (1(c§anoéfou?pn%syt)r3 -PHleHARRthARdR) fhy £ (BR(202,2-&Hluoro-1(S)-3-chloro-4-
I'am no) propi onani de; N (]
hymO@WB%UBVBW@bW6E?P?U%U@9cIopropylnethanesulfonyl 2(R) - (
N-(l?cg/gnogyéld'ﬁré Oy &d&ﬁkm&%&l%@ﬁz&; ¥.2,2-trifluoro-1(R)-3-chloro-4-
I"am no) propi onam d
hymm&%mwethﬂ@ympbpmnmynwhs cycl opr opyl met hanesul f anyl - 2(

N-(1 Ry adofyoptodyl - bRy 1R ha RATD- AR, Zirifluoro-1(S)-3-chloro-4-

hydroxy-phenylethylamino)propionamide;

phenyl met hanesul f onyl - 2(R) - (2
ZSZ) -(2,2,2-trifluoro-1(S)-4-hydroxyphenyl-

N-(1-cyanocyclopropyl)-3-(1-methylcyclopentyl)-2(S5)-(2,2-difluoro-1(R)-thiophen-2-ylethyl-
amino)propionamide;

N-(1-cyanocyclopropyl)-3-phenylmethanesulfanyl-2(R)-(2,2-difluoro-1(RS)-thiophen-2-ylethyl-
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yl - et hyl am no) pr opi onam de; 30
N- (I -cyanocycl opropyl ) -3-cycl opropyl net hanesul f onyl - 2(
wWoRRe0§A2829-t ri fl uoro- 1(RS) - t hi ophen- 2- PCT/US2004/030442
yl - et hyl am no) propi onam i de;
N- (I -cyanot etrahydropyran-4-yl)-3- cycl opr opyl nmet hanesu
amlriofpncprycbna@Qdé) (2,2,2-trifluoro-1 (S)-

fl
oSSR RN St g
phen@etwmﬁ;oaprbpmrﬁdnudﬁ*o 1(S)-3,4-difluoro- 37 WO

N-(l%g{gr%}g 58429&% %l{gqugng%gléegégn 122(R)-(2 2,2-trifluoro-1(RS)-pyridin-2-ylethyl-

Iﬁ@n@manﬁcyclopropyl) 3- cyclopropylnethanesulfonyl 2(
| uot o

N-(ln%(emcimva ooy P63 B G s iflprogl R4 Muoropheny -

ethyMGr;b%&yﬁmﬁycl opropyl ) - 3-cycl opr opyI met hanesul f onyl - 2(
2-trifluoro-1

N- (1rﬁz¥{il}ﬂ<}}’01‘ﬁy?m&)r4 -pyridinsg pl)gqﬁyhgé'bpé?p% BifqrogRS)-4- fluorophenyl-

ethyih'fn(nri]e g%ag}maycl opr opyl ) - 3- cycl opr opy! net hanesul f onyl - 2(
3 2tr|fluorol(S

N—(lroryqucmimoqyﬁe%gheér thémSHléew%@ “Grafirgguoro-1(RS)-pyridin-2-yl-

ethylg‘yﬁﬁlo &M@Q&w@ opropyl)-3-(4-fl uor ophenyl nmet hanesul f ony
2-trifluoro-1(S

N- (lp.‘ry@my@gmgpyé)rﬁ p,l@gyblmﬁa@qﬁaﬁqrﬂ 2(Rj_-@2 2 dlﬂuoro 1(R)-thiophen-2-yl-
ethyM'{rﬁrilo% @ ahydr ot hi opyran-4-yl)-3-(4-fluorophenyl m

R -(2,2,2-trifluoro
N- (11(()'8)0‘351‘316er)0?[3@6¢1§Uoremﬁbpgﬂhmm@p%@ﬁajm)d?é& (2,2,2-trifluoro-

1(}&{}514 %Q%QWE&%E%QB&?%L%?%@%A{( fSI) ugr ophenyl net hanesul f ony

N- (1pdyemxglemh@«h)y3 -@-ifihernmetbxypbeny wesiven eparl fony1)-2(R)-(2,2,2-trifluoro-
1-dioxohex dr o- 1X6
KRg)\I'E“%P%ﬂSé’?' ?edzllyl To)ﬁm(pif) ? g%‘r ophenyl met hanesul f onyl ) - 2(R

N-(1}eyaddmyclopropyl)- 3 pyridin-2-ylmethanesulfanyl-2(R)-(2,2,2-trifluoro-1(S)-4-fluoro-
trifluoro-1(S)-4-fluorophenyl ethyl am no) propion

pher&ﬁqﬂ&/éammo)proplonamld
N-(1I>l:y(aﬂocwa;5r0@y)c$-ppicmpy4y)mésha(nasumrbﬂylu()‘i)qf?rﬁnhdﬁyqsrbd@Mnmom
sul f an ézg% é_z, 2,2-trifluoro-
phe‘ﬂ?’? a”im‘éﬂ RPPALIAf0ny | pyrrol - 2- yI et hyl ani no) pr opi onani
N-(ld?gnocweam]@w)angﬁy - er@aydn):su&anyl 2(R)-(2,2,2-trifluoro- 1(R)-4-fluoro-
0X

uor onret yphenyl et hanesulfonyl) 2(R-(2, 2, 2-
phegyigthylaygjpe)propionamide;

N- (llﬁ(y%oc@fcl%rldﬂrlpﬁbﬁ‘iﬁ{ﬁ Q%MIHMhaﬂlﬁidﬂf@h)ﬂQ@R)l—(Q N@kifeoroAQR)-4-fluoro-
cyanocycl opropyl’)-3-(2-trifluoromethyl pyridin-6-y
pherryrmwawe@momnwyie,z( R -(2,2,2-trifluoro-

N(]l&B@c Bopropay- Mégépyﬁﬁéiydn@mlfe@mmm onartIdsto- 1(S)Etﬁlb hen 3-yl-

-C anocycl opr opyl ) cycl opr opyl net hanesul fonyl -2(R) -
ethyzmancﬂpnomonamné?o | (RS)-1-phenyl -

N—(lﬁéﬂ%\&&?é’ll}ﬁ%éﬁp %c;l%ds(;)fﬁ/irnwlﬁg%maﬁhggl(@QQqhﬂﬁoro l(RS)-thlophé:n 2-

3-pyrazin yl met hanesul f onyl
yl-ethRem{)@olotamide; uor o- | (R) - 4- f | uoro- 25

phen ; )
v R TR E SRR (on 2400 22 o R ipets2
yl-ehRam{)itodedaniidd; uor o- 1 (S) - 4- f | uor o- phenyl et hyl am
I no

ropi onani d -1(S)-4-
v BRLRMBPBI SRy s lomepsimstgncsuopy 2R G 2 lyors
fluoepyitryiitydanasa)piopioydmid@( R) - ( 2, 2, 2-

N-(1-cyanocyclopropyl)-3-cyclopropylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(S)-3,4-difluoro-
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trifluoro-1(S)-4-fluorophenyl et hyl am no) propi onam de;
30 N-(l-cyano 1, 1 -d ioxohexahydro- 1 a,6
WO tdvsopsean- 4-yl ) - 3- (2-di f1 uor onet hoxypheny! mep¢EIIS2004/030442
sul fonyl)-2(R)-(2,2,2-trifluoro-I
(S)-4-fl uorophenyl et hyl am no) pr opi onam de;
phemyiethylarsipa)poapyarbmisieopy| ) - 3- (2-tri f | uor oet hyl pyri di n-6-y

n yor -1-
vo MRSt it g 1
methﬁpﬁﬁmgsém}earmﬁaypmsmwdes 0442

NS AR et L th%{]r?f’/ Mo g2 SR Ror 8w

methyl=pfribl- mgrefrwlaﬂh@)mb@bﬁuymdﬂm i no) propi onam i de; N- I( 1 R
cyanocycl opr.o

N-(I-pnoossieprapy g obppy Gy g AR R R Rl A1 45

trlﬂub@%%}@@hﬂﬁﬁﬁb @pioRamide;

N-(l-@yp}lpgy_c aQ@;():f %l (g %8{%¥l:1%1p/m§$%nfio_sﬁ?§;§ )Aﬁk) (222 é’ r{}ﬁ‘loroalrz.%séiJ huoro

phen% %715,9943 Shiotdie, ani no) pr opi onani de; and
[2{ cyanocycl opr o

N-(1 cwyterrmdwzhlwymﬁalgrégﬁﬂverﬁphwpylgle(@n%u@fw 2Ry Gergirifipore-
1(S)- i@ﬁl@ﬁk@&l-et%&ﬁh@?}b%{&%mw | et hyloﬁnmdgoz)f pltr opi onani de.
N-(1{cyrnemchapropyir3- (Hémmberwnqﬂr?@e%‘gp RO Rt %tfgﬁiorfonl(m

t bel Th tart t I
phenoﬁﬁ&,ehggg%@@nﬁg@%lm&m el ow. e starting materials

In preparing these conpounds are
N-(1€iroel; 1 -diavatickalytire- 1\f -Griopycamrey1i-B 44- ﬂserpphqnblrr@ﬂ@m?hlfwl) -2(R)-

2 Pyt TE Rty MBI EEnd L (600 o

N-(1 ,Qw@aycﬁq;r@yl)rm@ztmﬂlmrmma;yplanylhmﬁm@khfddyé@(R)r(2t2r2etnﬁmro
foll ow n rocegy Eﬁs}’pé et fort.h nd L. ef erences such as
1(RSp_-|1-é>§%t}ylsg y;l-r?yérg s CHARAPTOPIPRAM™IIGY ani'c Synt hesi s,

N- (l\é%dé)ﬁﬁﬁoplo;%’?) -A-@difudféth@oxapicknParehanésOidny - 2R)e(@:252- trifluoro-
em stry of Carbon  Co unds, Vol unes 1-5 and
1(S)'$ribﬁgr(¥9h@¥ﬂ gihKlamBOPEAIFPIES} ence Publ i shers, 1989);

N-(l Qﬁ‘)@y& prgf%@cj (ﬁﬁﬂuoryﬂktﬂﬂﬁﬁrlcﬁn-é@lrﬁelhﬁhﬂsu‘l/ﬂ)h)dyﬂ@m@ Sdrif]uoro-
March' s Advanced P“&’Fq?am c Chem stry, 20 (John
1(R5Wffbyr0@hglyg§thglammp}pr%qqa 3 and Larock's

N- (1%5%0?&%&8;5)}{)63 gc%meImHlﬁH&ﬁﬂéﬂWQ(IQm$2 24N rBRUEHSH-Siphersy1-
These schenes are nerely illustrative of
sulfaphpwrroted- hloﬂﬁlylwnﬁnﬁioewnaftuﬁé conpounds of this invention

(1gc§;ﬁneo?rgcsl§léégﬁjr}eﬁ gﬁgﬂn 2%%«&%&@%@1@@(&!2@&&1@&5 1(®-4-hese

made "and wi || be suggested to one
pherg/keitylaatiné)propiveanaide; having referred to this disclosure.

The st st
N S e

phenymthygamo@p@ptonmmdb t echni ques, including but not
[im fi I t ati,09, .41 st ' i
rgnphiessapiy 5 fas i pnigiaRinc SR 20 @02
tnﬂnﬁiﬁ@nW&Twomﬁenyk:thy@mlmmmmamﬁal means, i ncl ud| ng
physi cal nstants ectr t {1 ed
eSS TS SRR 428 B R BRApL e
sulfSHyBCR R A, 281 tYRRIBIET(5Yc4 - ﬂ@dr@;&ﬁshlylahﬂvmfno)i)rdpﬁﬂmmrmt ure

f bout -78 Ct ut
N- (1?%3%«%@6&%@113 %%)tr@up@mg%wrl é é“‘gﬁk}ﬁ“eﬁ’gg{"y% ?Qg é? g,gbtg}ﬁuoro
1(S)2-NARGMHen 1R8N Bho)ROPLRMide; t €MPer ature, e. g.
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about 20 C. In the reactions described hereinafter it

may be necessary to protect reactive functional
w@emapss42d or exanpl e hydroxy, am no, imno, thPOI/U82004/030442

car boxy groups, where these are desired in the final

product, to avoid their unwanted participation in the

N-(lryaRQcy I AR oY o wAtin-dryinethanstutlanylRgR) 9. 23eri fows1 (sl fgro-
phefﬂﬁﬂéﬁ%%ﬁ{ogl%%ﬁae groups may be used in accordance

st andar d pract| ce, for exanples see T.W G eene
N—(lam/anquclo@pm 3-pyrezin2ryImgthanesdfenya (R (@d@striflnoror (R ¢

and Sons, 1999. Conpounds of
ﬂuo%ﬁ%ﬁtﬁ’?a ’;’%be’wn%%%em, R3, R4, R5. R6, and R7 are

N-(1syanpsy¢lopsopyie3-{ InexopBidimayjmasiiantdutfon i) 2(RY-{ 2 2-aiifthoRB1 (S)54-
r y proceeding as in the

ﬂuo%ﬁ glg&ﬂ'lmg )ggogg%nlg'gﬁ‘ Sc'hdgme | below. Schene 1 0 R3 R4

N—(lR’b’/aIR@y&RébrspyzE) 3-{pyrifnR-FEmetRanesiRony) B2, 2 ORREL or - fhEhyl-$OH

f %l l10230cff0 R7T RBR4 4 + HNCN I H CN

tri L7°r°m W 1N pionRide ) 5 5 Reaction of a ketone of

formula 1 where R6 is as defined in the Summary of the

10 I nvention a referably

trifl uoronet hy|&®z%iﬁm¥€§%& Eof fornula 2

VVhEdSrﬁ‘pcRndsSofahl@ AIVEH ci Rt lb? ﬂaegﬁsﬁms depficéh AR r¥acBbn
rou pref erably nethy and and R4 are as

SCheﬁ‘Sﬁ‘%ﬁg bf"lﬁ t he Summary of the Inventl on under

r e'ﬂhbosftdrt\{l% rAdteridd dn@ed g@ﬂ@ﬁsb@ﬂl prQAhE theRTomPERME A€ efther
npound of fornul a The reaction is carried out In

a"a“@h‘é Iippeemmce ippunplisssichgs &lduish(hemical (e AdieukeacWisasBachem
(Torfﬁh&]- éallfffa&'r?ﬁ@h#(@t Sﬂé‘.ufs GN'I@) 01l a?@prrel%?é’d b}Ifﬁétﬁ(l)dé RhARAEBURIE skilled

e presence
in thﬁ ?rt %lswgwlr@pﬁymm ﬁeféh nvyferemqséuch@ﬁ alqsen@nqi Figeer' aRengents for

Orga%ié' Jy iRk &s, VoBRTS G- lsffH]YlﬁW’lle HESRS o ég}ﬂ eﬁnit of g,‘gﬁbon

Ive an I mne. elmneil1sre
Comp@ngs;uwm@deﬁﬂndsSuQMela@t@b@lagmm@hg/mehdl@;s s%&m L(Prgamc
n |
Reac‘ﬁx V2§@h25¥QB Jq)ﬁn ﬁg c{?o lﬁslr?ollola%gﬁ %d%%%cfe O a%@%hemlstry,
( OhI(IYrﬂp)Z) anvRongfAtt Efiltmd) and Laoakts Gasprehensive Orgamc Transformatlons

(VCIEZI ’r})lal?lfsﬂ%r% g rré;fﬁgd?n@ eC eets eﬂsne elluﬁtéaﬂlve 8f sé)me methods by which
the compomadcofahis wvamwnlcabbﬁynﬁdmd&nd asridue njod HFeationasl tdalese schemes
can be made and will be suggested to one skilled in the art having referred to this disclosure.

The starting materials and the intermediates of the reaction may be isolated and purified
if desired using conventional techniques, including 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.

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
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met hods well known in the art. a-Am no esters of
formula 2 of al anine, cysteine, aspartic acid,
w@bmsars4e aci d, phenyl al ani ne, histidi ne, and PYBUS®04/030442
are commercially available. O hers can be prepared by
met hods wel | known in the art. Some such nethods are
groups gy ppeyd imacpgrgancapyithiseadardpractiogfpr examplonserdsW. Qene and P.
4 WO
G. hgg\?gtggrg'ggot\é@tvg @r&%fﬁ gfégﬁg%yiréz%ﬁg@l’ohm 1Q§b&p§o§1§ 1985‘
60CampoBgyof Rormgla (PahersR' N, R Réas’ RLEBIR are as defined in the
229 0
Sungh0r Bog it Ko BB o fcharkd B procrialiShs by powine
IkmﬁemékhmhyIMéﬁerence intheir entirety. Fydroly5|s of
the ester group provides a conpound of fornmula 4. The
hydrol ysis 40 WO 2005/ 0%8429 PCT/ US2004/ 030442
condi ti ons depend on the g?ﬁ?e of the protecting
groueﬁiﬁor exakipke, when R ks IMyLRtPe hydr@d ysis is
carr ute eoys | ol ysis Jread
condltlogs tgHglv ?he 5$%§spo d|"“§blﬁ/%w+fo mul a
4. Thelreaction2is typically carpled out with cesi um
carbonate, |ithium hydroxide, and the like in an
aqueous aIcohoI such as nath@nol et hanol, and the
li ket B Knatively, scmf fornula 4 can be
prepar ed @ssho ——6’16%/Wh \6@ (i) below Method
(i) 3 034 ~J RRHNR4(I3©|\/5 R7 R3 R4 R7)\H +
NHZ'"" OH Y ,"/OH R7,110 R6Li Rs NH6 7 8 9 R7 R3 R4
R6; %MQH I
folr{lgre{(j}}wl ¥ e%foﬁlrlnl%gg}tﬁﬁgno SQJgfd Qiﬁneann ﬁ% g@.ﬂ){%ﬁl thze i ng
lnvenﬁbnméﬁ Stad'raloa&pb(ar@ﬁmlﬂy pifloviochethyB withah iocanaind esddr o0 formula 2
a, 8 which. upon re ea
whelsl THicah oo itRay E815Hab§ B Al i i ey i e
R* areelagefnted of thé Burnmhry oRﬁ'le:CInvem‘lcﬁl\Mﬁdﬁ&ecalcﬁw @ﬂl hbmdm gffactlon conditions
of 9 wi.ith a suit e oxidizin
provigartbmBoueH o B e Thg e i iy EAGEE USRS OF Ehagble

deh}aming henl dukteas TlUBnnﬁlg”neMmﬁ Sifaee, GOPIOHH HehRFoat QB gm‘ﬂ)resence

nd 7 ca repared, by reducing a compoun
ofa PEE?E‘[?F IW@PWEY g@mﬁwﬂeﬁéﬁnd ths like t‘fhj ig agyifablegrganic solvent

suchra€ thethiyRBe @it tSEi0ardind. 1k Mﬂ‘n@hsqmlﬁmm 9 Edlﬁ@le r&0&ng
the |1 ke under conditions well known in the art

agengRiich ataedivay hogohyddde. pasium @@nqhorqhy@rpﬂeaaralﬁhmkﬂ@oep ailableiorganic
solvéd sfcBbsMbBandl, lethaldlVeiddne like.

Compounds of formula 1 such as 2,2,2-trifluoromethylacetophenone and 2,2,2-
trifluoromethyl-4-phenylphenylethanone are commercially available. Others can be prepared by
methods well known in the art. a-Amino esters of formula 2 of alanine, cysteine, aspartic acid,
glutamic acid, phenylalanine, histidine, and lysine are commercially available. Others can be
prepared by methods well known in the art. Some such methods are described in 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, 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.

Hydrolysis of the ester group provides a compound of formula 4. The hydrolysis
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conpound of Forrmula (1). The reaction is typically
carried out in the presence of a suitable coupling
W@®a02829 . PCT/US2004/030442
benzotri azol e- 1-yl oxytri spyrrolidi nophosphoni um
hexaf | uor ophosphate 20 (PyBOP(r)),
cond¥idne depsnd pmthe hathireyif thil protedtingzrotpt Famenimld, whewRiizatkyl the

e R RO b ol geqoncontitonsyp €18 8 u

corré‘spmalﬁﬂglmrda}ﬁ Ifmmplaalt dh¢ H&d’tiﬂﬁ is typically carried out with cesium carbonate,

. 1-(3-di.neth nopropyl ) - 3- et hyl.carb Im de .
iy 3 P T Rh B8kl R e St b and e e
( Dﬁffématofptyl amqiohrydsloﬂ fdrinela @rears Baygrepaddd as shown below in Method (i)
belo 1- hydroxybenzotriazole (HOBT), and a base such as
°Ri; N- di i sopr opyl et hyl ami ne, tri et hyl ani ne,
Metid(Bt hyl nor phol i ne, and the like. The 25 reaction is
typi caIIy carried out at 20 tq 30 C, preferably at

about C, agdgrequires 2 tg 24 h to co Ie e

Swtab e reactyon gspl vent swa’?% i NEMgXOor gan 'c vent s

such R&s “haf Uga%%t/ed ani ¢ I\rgg)zt—s—'( X&h Y1 ene

chloridg, chlorgform an&thgllk acetonltrble

N, N di net hyl f or mani de, ethe¥eal solvents such as

t etrahydrof ur@angs geoxane, and the like. 41 WO

2005/ 028429 BCT/ NS20Q4/ 030442 Alternatively, the

aboveé couplrR*nghtst el can be carried out by first

converting 4 into & active acid derivative such as

succinimde ester and then reacting it with an am ne

of Censlengatien & an alfplyde ebformela 6wﬁdma@ammet‘|hm pt fegnyla 7,outifizing
Deart1 stafk a%EMb?ﬁrgwdeIercKQl%lMl AP RrHh % I8 8811 Fegétﬁm wath a Grignard

react | depen nature o
reageh of foarnille &MES (whstaXpi$ kalo)iok an Orgars)ll&wnamagbnc hif forrmdeR@Ll

provglr%ge é Ee(cﬁ'ntlcﬂe O(# &f foé’nul{ &gﬁ)&lﬁ%?osllo?? V\)ltﬁ a%?l(a'i)l (% Cﬁﬁlﬁﬁ A nt su&m as

Joned bxidizing wgérﬂbhml@nfr@ amghythé hlkenélpn axrwhded’lzecolmpba)d of formula 4.

Suj.t abl e .reaction salvents. are oI ar ani sol vent
ubnPRuRa SR PHrd oY KPSk Eo R AR wrS@ R E R dogen
withdi sailtdbd}:rredluetrigagmt swwh aafithivvualbiaibplim hydiidet andabe kkeamedeafconditions
he abﬁ thod can al so be used to prepared
Formula (1) where R8 is 10 other than

hYGJSrﬁ%fhﬂd kl”id thérZﬂeQﬁedt\hﬁl P REBAYIRIHRSE bf f6Afulh B hELHSd

éosubstltutln R6COH with a ketone of
comr%wﬁﬂf Borppir 00!l Bnigaqtion is ypieallyicagied At in B preseneg ofawitple

COUP?E% %ht N tanzdﬁ%bfeﬁ%nsfpglr&l%ﬁ?h&}ﬂh%nq ﬁé}éaﬁﬁbrgﬁlogih\é@

ree acid free acid hen condensed

(PYBGHEr Odgrrgiriardlnisylde N et iNoeatraatsdy burppiugi Wéafbl@wpbcwnl@atq GP)BTU),
0- <7latzaemdmasl -APRALISS) -te&rgm@thﬂ%@an ﬁ&a:nh@rgpﬂo %&%Hmtu

t hat conpounds Formul a can a e prepared
1- (3-ldyneftl‘imi&:mnmm@n%ﬂhﬂ%bwumdetﬂyémbhlpmdﬂ(é@CédJr ddrdicyclbeg!-

' o} val
carb& nn‘rlﬁer O tlm?lgz% tﬁe hr;ésegn?% gi; 1 -%ﬁlgoxsgé%gmg)h{)%ld an@ a base
suchaml‘mg’ dllmpmwlsmdlavwmmtrtxtlxytanpwh’dn@hylmonphmm, alldalse hke The
reactgon 1% ég?;gl??/ éaﬂ}eg l,CI)U{Se J{g(r)] go ?gec?refer oa%gbotult gﬂd‘ ]a%da re% {ets 2 Ijglo 24 h
to cotrip@m Cﬂuutaiﬂdreaﬂmn\solmgﬁi dreimett arpahie sbloenncbuch a5 Hatogermaesd organic

i B S G S EALT B3 0 O 9one
dimefyl fernnadiie ethyrealdolvanpaidhds ©frahlydiofasira diokdnecand tisiike.

prepared as illustrated and described in Schenme 2
bel ow. Schene 2

well
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OHR3 R4 R7T RBR4 6 RT R3 R4 R7"OCH3 + NHZXOPG ~ OPG
RLIB~OPG NR6 NH10 7 11 12 R7 RB R4 R7T R3 R4 R6 X
WO aHsBB4NH OH (1) ~ NH " v 25 9 4 Reaction of PEI/US2004/030442
compound of formula 7 where R3 and R4 are as defined
in the Sunmary of the Invention and PGis a suitable
) ox yMfematyedt &@tab%@ COURIID SIEP €4 b chising ety Sirst ednveringd lingo an
a““.’e%s%ﬁ%ﬁwg‘?%b?a%%mgﬁ"?%"s%é5@3‘&%@35‘&“%?%?’%55%&%“fomula5-
The ppotorg2gady reuine 5RG0U0080AKER. Thoeanditianslutiliz& ie stisreadtion

depé?)ti on %e\@gwe mheozfcg%f’]éc?d ci 'rn%“ ”1:& ha Uln qf 2 ¥S af %Elguklgricﬁe Li
wher e IS as etined Th 1 Stnma {Re
5 derivativenf4, the rgacton iﬂemicd)«m@uuhd prkﬁencm‘immibleﬁasé de@ oicthyRmine,

i_dation
aisBE G AL b HRENRS PR aBltaian B o g prgone
solvewts skoh assacbtb&nmle,thellm&thiylfoﬁnamdé;mﬁnhwmcdn@lﬁanEQﬁ amyt suithdlg
?nescgl bed in Schenme 1 5 above. Suitable oxygen
m‘XtureS $€%I'ng groups and reaction conditions for putting

t h&he mVamelthmem\alsa Be Lised o paphraﬁcoﬁ@umgrs bﬂFc@hﬁﬁmg where R® is
ting oup

10 omegjrgs iy gy it B¢ pohroerEpe B b O Abthe ggabsiuing

RéCOHtva ket 38 loy forrule Rﬁﬂmd(@ﬁen?&ﬁﬁﬂg tRe feduttindRGEIR ARfindl vith
10 as | ustrated

aryl can be prepar
R 150 Gl PHOoR Enev b & bitid. SEredive ad eheorupegd with
5 unlf? cBdifidnR dbdchiedRBovdo gile coanou RgSI:HS + NH2(OR10 1" OR
14 R/ s 10 OHOH Br3. H20RS'N 2 13 03 O 11- (1)
ReHotill Bhanpereat te éﬁﬁé@m&ﬂ@ﬂ irf e Aty that somprands g Fognuda @ydan also
o e rpaEh M BE A LA ARG O 5
hydrpgea fallqwediby reppovgkdfithpeaning protepiéngpnonpang regétingltlee free amino
I 0
comb AT LRy A S SN o
protgcHing greu;p‘raeé eneienepnditiona ferlpytting tlanmmrmd ofmxingaleindcanibe ound

f
in Gﬁ:gncff ocar %on s%%edr)] g}l)fio ec}?@a‘? %séﬁ?g% ‘ilrz}r}f&sls dohp Vily &

20 Sons, Inc. 1999.

Alternatively, a compound of Formula (I) can be prepared as illustrated and described in

Scheme 2 below.

Scheme 2
OH 3 R4
A R)i/ R R3 Ré R6L R” R® R
77 0CH, + ! X/OPG
R 3 NH2 —'—“> I\ )Q/ Ra/tNH
10 7 12
7 R3 R*
R? R® R* R
OH )\ OH —0m— ()
Re NH > R6 NH
25 9 4 0

Reaction of a compound of formula 7 where R? and R* are as defined in the Summary of
the Invention and PG is a suitable oxygen protecting group with a hemiacetal of formula 10

where R is as defined in the Summary of the Invention provides an imine compound of of
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like. 20 Treatnent of 13 with a conpound of fornula 14
which is an aryl or heteroaryl ring under
wo-eoosmed42Cr af t s reaction conditions provides aPCDDRIOFIAB0442
of fornula 3 which is then converted to a conpound of
as descri bed above. Alternatlvely,

fOH%?Tb‘o u?{saﬂaﬁm o5} hyithan erganiglithiyen qomppended fermulal R Lrswhea@ Riis as

defideud S .

e 10 cin ﬂgz%%gnﬁ of the In2§m§5 Bl%vﬁes"'c ‘Ij\)IIWRl 2R$éa Salgilfﬁﬁl é%iﬁx

protgcting grogpy fohpv@dp@y@pqdp;lo_[@f 1}@ rgs]_l)tmg AROMDI DOOEIH 2 BetR®und of
iyl a

o7 SRy P ST 50U

abOYer iSti{tapde @Wecmmnt@ulnfg@rmrpeandamttmrh@nmtnbm fongdtifgheniRdn and

f.t | nvention
rem i R S PR 2 MR P oo 15 e s i
(hgd@tSmﬁ@mmnbhmBhEMﬁmimyImd19%% I nvention provides a
conmpound of Formula (I). The reaction is carried out
in a suitable organic 5 solvent, including but not

i mltEmﬁh\tetyl a corefdnyd offtdaetila I(It) Qﬂhétafw GHl 20910k ﬁétergarylhcan Ibe ﬁrepared
cetonitrile uene, xylene, and the Ii
asﬂ@?“%?ﬁ?ﬂ#@?”?%@?gé?“ﬁﬁ&”%ﬁ%|onalIy in the presence of

an organic or inorganicsbgsg3 Preferably, the organic
basg, i s trlg%hglan1ne pyri di ne, N-nethylnorpholine
cogﬁidine opropyleththﬁvng, andrishe |i kgl gs ge

Ry em%b+m%ggﬁjgl rgapi c_hkas ogesilin canE\ e, OR
sodj um car bonate, sodlun¥%|d$rb nateBFamg)tﬁe ke

The ‘reaction ?s optionally 101x& ried out in thes3 ©
presence of a drying agent such as nol ecul ar sieves.
Prefegablly, the reaction is carried out at room
tenperature. Conpounds of fornula 15 can be prepared
by nethods well known in the art. For exanple, a

c oﬁmtimdofcafcofntpblmdloﬁfolﬁume.ﬂtheﬂﬁ islatkyp IR lanOR* are as defined in

- is trifluoroneth
the i R B P e 3P B P B PEF I J 3 defned
in thaSaminaxlon@ the, IRvedtidbproviddslapoq Q@G@&ﬂﬁ&ﬁﬂ@ﬁﬁoﬁﬁetate compound of
tetrafluoroacetophenone respectivel

formilg e Th Ry repHioniLtagied g hecrsesspreaf & swwvcar@quaﬂpf apcid such as
p-tolfi¢hetidhe atidAHE in@ aRGRIRE hFdi6darRE s§l°§Ht WBhRO IARYE bk Rne, and the
lithium alum num hydride, and the |ike. The sol vent
like. ;s ed depends on the type of reducing agent. For
exBidRh@at oM1eRith adbMBAAA PRV 98 whith WS RERd& ﬁx@ under
is carried out in an alcoholic organic sol vent
Friedek Cradle Frapiénn cordifiens@rovidgna cerproung ricformpye  which fin tlm converted to
a corfpdiil BPFBrEMQV(I)%désé‘nBéﬁ%gothe 20 reaction is carried
out in an ethereal solvent such as tetrahydrofuran,
and the |ike. Reaction of

2 Bt 0Bl RISPIARS TA0Bhe B oo e

Scheme 4 below.

Scheme 4
5
RE. LG R 0O R!R2 R® O R1R?
HN 6
e 1 L UL )
R R3 RBR4 R3
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anhydri de provides the desired conmpound. Optically
enri ched conpound of formula 15 can be obtained by
wo edaors4on of the correspondi ng hal ogenated  PCT/US2004/030442
acetophenone with a suitable reducing agent such as
%Fcholb rane or BH3-DMS conplex in the@Eresence of a
suifatiior ofacomrpypd of fermulas ! SxheredyG dya qupghl gvieggranyich as
trifl@érom&tharRbifdnke; #hdahe e PHRRY! RQarQMfgra?é As%ﬁﬁedrfﬁg nﬂl&gxly Eﬁ\e
0

the presence of BBN to provi e.chiral alc
Invgngion pith a eyARaupd efiforranle bhbera B -Rayre as defwsd ini theSinaary ef the

Inv&ﬂﬂm%ﬁq% @Jonfp@ﬁﬂﬁ’df%oxjr@}]&ép Be r&%@cﬂﬁg @QT p(y ot ﬁ}aahgu e Skganic

ound of formula 2 ere
SOIVé'@fmeiélUﬂdg bt npblimidgo,Blieslyl d@src teirb@drqﬂurar&am«uetrﬂc bbose,

tolug’& f}llér%r Dtk ﬁ{eyor nth ngy{i]-gis g’r : I}?gﬁ in t:h% px%&%xg%afnag organic or

prépared as i1l ust ra
inorpasiiobese. Rrbferablysthe 4zgaMDb& Gﬂhélﬂﬁdiﬁﬁxeﬁ@ﬁﬂid&%ﬁﬂ@ﬁﬂ#ﬂﬁlme

0]
o O T Fuhotnl e B g oo i o
carleAat@—sec(lm ciRBonte, éc@'nllm blaﬁbonate M heHikd2 Nthe re@an’rs dplibnallR8
canﬁ?omln 2.0 5 ?9 ted @CId derl%) ctjon .
3 'Colpount© 8 ?lg}nﬁﬁgeé‘ T% fhmplacyles sjexes, §‘?Jf?r{“ b1 tRe reaction is
carrieé awtianghogrtemiperstueh as tri fl uoronmet hansul fonate, and
R8 are as defined in Summary

the |ike, , . R7, ~and
%PWBOUH%@‘@%W% ! %ap e Brepyrp B metherts wellkrawa imthe Whois
exalﬁiﬂe lasompowhdfof Reflulan Stwhere R FHeNy1 Of 4-tﬂlﬂ§ro§hénﬂlv Rm‘s'tﬁ’ﬂhoromethyl
ably h R3 is as defined int Sunmary

gf ef er gdrog?
and 8¢ ishydrogen cap ps esAdiNrErenaeddspmycomnggagialyeryailable Bhd2-Summar y
trifl@rode&6pHe MR DO @ﬁetfaﬁ@érk%%ﬁﬁ%o% re%emfyeb%edﬁc?nngﬁe keto

defined in the  Sunmar e Invention and Z
Sroug iR tahALE PRy witeple re@vqlmgﬁgentam as lsediyh foerohydide, ithijg

alunfiiHi RERRe, Qhd ﬁqesﬁlkb t @Ky s%lv@ﬁtrl}?@% 1ObLfE 'tyrbg of Fe‘&h‘cﬁr&%s%%& For

as al'kyl, and the |ike, under e reaction con
exarpple MYk ardliynh baelnapide is usﬂsldbfereaq@mw cdeied quido apalostdliobrganic

solvéf? Eﬁwla§m%§)an0(ﬂelaﬁﬁolséﬂgttﬁé)l Whehi %{}Rgﬁ( %ﬁu%n gr?laﬁdlruri]chts % é}%e

protecting groups and reaction conditions
reactiofepreasriedsaid in mﬂwmah@lmh@wfmnettmydroﬁ:m amd thsr lden ®eaction of

¥ n r s.in, ...
2,224 trg%%rlo? %y}r%ﬁt anoFor s d% MWF P 43 ﬁ enxl}?gﬁn%%@’trlf{hﬁe
anhydji prg\gdqsehcmeswm C@h‘lp{)lsldl mpccqbkyream@ldd bergiund offgrmula 15 can be

T R e T T e
agentgich es@mmlbxg?mnmuﬂmd&ﬁorﬁ;ﬂémltl& préehRRf @ sitéhbleSatalyst such as
(S) or &Sléﬁg ceapa%)sf 8? (:S')Rozr%Ry-\Q,g r—(?lph%%}zfl-i-[sayr%?id%gfnlleglealﬂol in the presence of

BBN to provide chiral alcohol which is then converted to compound (a) as described above.

Compounds of formula 16 can be prepared by reacting a compound of formula 2 where R is

hydrogen with a compound of formula 5 as described in Scheme 1 above.
Alternatively, the compound of Formula (1) can be prepared as illustrated and described

in Scheme 5 below.

Scheme 5
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in the Summary of the invention by nethods well known

in the art. For exanple, a conmpound of fornula 18
wob@se2229 i s -S(O)n3- where n3 is 0-2 and RZ i BCT/U§1094/030442

protecting group can be easily converted to a

correspondi ng conpound of formyla 18 where RZ is R4

where R4_is Rlal®kyl ene)-S(0O -IRZ&ZV\,here R22 is

al kyR% 9CI od kyl. het geasye Ry bptiosdll al Kyl or

20 hat r7oaral k F)? renovi ng hes5tr tyl Tgroup and

reacti n@ the Reslti ng thi ol group Rith suitable

al kyl Ri ng agent’ of the formul 8 R22LG where LG is a

| eaving _group such as halo, tosylate, negylate,

triflate, Ramd the like, i tpjaeR‘fpr esencé‘ a base and
opti gl N QX jaH zing.t th@ | PAr _at pmy,N %N emor
sul fo wth an oxidizin aEsen such as OXONE(r), and
the |i Si%ilarl y, otHer Bonfounds of sformula 18

wher e RZ lps R4 where R4 is 20al kyl ene)-X -R22 25
where X1 is -NR23-, -0- actvagdgedderv. .Cco., -C0OO, -OCO-,
I\Wa%ﬁ@r of a-e@@b@ﬁﬂ'o.f fmgzﬁﬁagqgeg A{:G §Q%{NB%§ leav‘ir%?r&x%@g& as
a- - _where
trlﬂuommmlfonﬁe a"ﬂ‘élthRi‘Ke’é‘f’%Ra§ Jad Rnaig ap ﬁeftnﬁé inciwmreary otshe
Invehfith WitV pBhdCHTorRfiPT7ARREER if BODREQITR @ nhaby of the
avai | abl e 45 WO 2Q05/ 028429 PCT/ US2004/ 030442
Inveptingp BrgferbbT hyHepge, IRa ispy defined inthe Sbylsriﬂ@ré of thie dmvgntian, REis®’ as
defifEARPHE K6m Ay bt 1R GhidAfon GHIIRERARTY MRV (T RS e
known in the art ods are descri
Sumugryrtherinvengon @dJZ_sn@ a@Mcctmmgrom sgl wigdrasd dfe likej anki R &
hydr%%%’éggﬁ ng@ Qa@ r}ﬁéJrPtga ?Ju rs&rllncag afkplé %&rﬁi%g Pl&e I:lﬁ?cfe)/the reaction
cond@mgs Hesbiiked o Sehiamy 4@hweblaopd®p1a:|om¢iow of ﬁmmalah@d@thmekdltable
carb&gga%{{:étﬂg %11120:3% srro‘ieictl{nzgdéﬁo%p)g%% gaétlon ﬁ(gnﬂdltllonF gorﬁéﬁtéiglg B on and
remchmr@tthedm mbezﬁolﬂhdlny@raﬁﬂb arwe.; amﬂWstp]i’ &] IMI Br\b&ic}n,@bd}ﬁ)ups in

Orgamc fvn% a8 e\h’ﬁ %xgsg In§¥g99geé%$ Fci%sarel ql;q wé&%%lnlconrporated herein
by re@@mcbmtsmﬁfety Publ i cati on Nos. WD 03/075836, WO

00/ 55144 01/.19816, ) 02/ 20485 03/ 02920
O 25palon S mENE XS here K s R - 4530 pmvariedis 2
corrd?ﬁdrﬂ iig chidpovdd 3BBrilI4 BE whére K9 ?s B4R Rdne)- 3(@-R353h€9é|-ﬁ22 B as@@fhed
1, 6,229,011131, 610, 700, the dlsclosures

525, 03
in R BURIERY D diveTsao SR OBl ch BB £ e Fer BB feompound

of fobrti@lh 18 @Rérk KEtsY-S(BRTonele n9fis 6-DenLRT DK V\%] chStQJtﬁgtgfoﬂscan be
group froma conpound of fornula 18 ere I's a

easﬂbﬁ(a%'&ftdu ' g cFeseRndpesomarnd af farple dh wherr R eﬁrwlarqlg is
-(alky1Bge) @3}3@ -R¥ Qﬂﬁrquefi alk91, RIS 1AINE, heﬁﬁfc?@%l)(lk?lr Qtaﬁ’(?ltdrng

group depend on the nature of the carbox%/ f ot ec
heter@@réllljpl byp@pog@@%ﬁrgyl grquppgd Ractjng the r‘gg;qltmgﬂ io owmm/@xdable

alkylw%eafgerh%ﬁthe f&)ﬁqra%%% hEERELE? aﬁﬁ?grj E%agﬁ aélﬁdéé L&\ AR,

aquecus base such as aqueous r OX|
mesydate] itriftatdn gieit 1 |ikie in thepresenee ¢fialbase and antlcmhﬁyobvodilmg gholsvimtatom

to sulﬁ&ﬁ&h ASulfdFRLAaAng! x1d§§rgaa@84t uch} Ot)d'(‘ﬁ\ﬂi@ !§n theOP ke ound 19

en converte n ac ivated acid erlva ive 20
)61mdaré/ btbamongogrds ofﬁ)‘ormdn d8 where R” ispSwheeaR'tis afalkyiend)-X'-R?

(

”' und of {9k 20Viyde
Whergg ouh ?B $ﬁ§ a{g teg% I\H{ %Oa .
SO;NRSI- VﬁR?G@Oe,a@Cb)@I\mzépaﬂé QWRF4, bmzmzw4 \thh R% R% and

2 ste nner .or the,acid derivative
R SRR ipck Sy RS UedimROn 1 b prbai BSmapmBmaty i abi
5 For exarrpl e, If the activated acid is acid halide
it is first prepared by redgting
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19 with a hal ogenati ng agent such as thionyl chloride,
oxalyl, chloride and the |like and then reacted wth
wa@eovpoesaeh 5. Alternatively, the activated aci dPCT/US2004/030442
derivative is generated in situ by 25 reacting
conmpound 19 and 5 in the presence of a suitable
com@@lmdloif frgmalg d A sudh ag lysinpeghstarhiciagid odspartid acid, serine, and homoserine by

met?agy %E‘“‘W’DX e SbRQBRATRARAL HIADRKRL i RS MANRPROT! Be,844

the dx;cllosNe NIf WhicNis-ih@irposatet Ih:yém by efirence mdsahlinngr ophosphat e
O COTRouRg AR Vgre PURST Sommercighaelghlegrahi g b spegid o
methvex atll hmvaph depitafer {xApld) aléamﬂt;] 6}§ted1eﬂiﬁ i]‘MJa aid, éll:l)xcts;mlc acid,
| car bodi i m I oride ,
Phe“f?% e ’gf%trdg'r?eﬁzlg%% O GERT A %@c thegcan f‘?& PrepRigd by
meti@s iveil Rhdwh ih thetakbte smhe SRR G tHRks are laysdﬁwayb e07 Qtpbh@z.exhse

U TN T T8 R —

US. rre&h%mw;ﬁmbﬂ:dﬂmo 80d24, ’m Ul & PatesUld, %@'5? 0[’%05'49?662&
vents are nert or csolvents SUC

553 A 1otk 23 086105 G Dle 10,10, G disiownigioanbich ar

bd R RFAE oM e like), acetonitrile,
mco% a@erdlHréﬁsimh?{}j?orrrgér)in deeuaereﬂ?ﬁgeal sol vents such as

t eB@rawa@fd aghoxy giotetingegroemiom hgomidiad ofiforinga 18 where R’ is a

Q8 SRR ARRALOIRGE . M SR e bl o
carbyyarrete@ing gragp Repead en ths natdesad themoxyprothgmslgmmr Yoodxample, if
R’ 1stJ]l§/l ifhY ?e%dh Qyundg%asﬁ\ﬁﬁ(ﬂo%&g ?e?\@ty c%f&;? i on% lfl%(%%leOlJIEI%?ﬁ% éuch

as agyeeus hﬂnwm hpdrovddé, valiym hydrexidsn mnmhm tkeoif aEa]cmdlua sqlvdnt a@h as

p d illustrated and described in Schene 6
met o R B el R B N R Ry RS RA S - OR RGN OR

RGEM{idhind RO RThdR4oR@rtRBtoRh aoplated meitl d&B/afbe A6(X24 a ZAvidg group)

R3 R4 LNk/OH (1 R8 . ~0 24 action of a
and SR i 4 s le fRmmoU oo &oYdSA ng
comgmndl pf Buntbladly. THOactivatéd asad dbﬂiﬁithlaﬁﬁﬂﬂjef fépated and@then Hﬁ&ed with
as defined in Summar

like..and R6, R7, an
compiylS 5 AGETETGSE TP 5 TEGRIGERIES S m e e presence
of cdrhot® Arter aganthed, iMRChctivatddRidIY RITRRMideft id et préﬂ&\/e%rbtyh%tmg
is.a suitable hydroxyl protecti ngergrou such

19 WftFﬁaﬁagqngﬁ"}gﬁgenta a5 HEOTY! Reoridgrieialy L chieds @uided e and then

react6®@With té n&jﬁsﬁrtérhﬁﬁelgnth@sgaﬁ/g@d Qm@@é?x“(/@mvegg HEARS ifsitu by
conpound of formula 2 Sui t abl e hydroxy protecting

react&g&g@gmyﬁd%a%ztn, tBhPresAes qf|a(§w§abfecﬂoulpmlgtagqﬂg t hem on and
e.g., B&ﬁ@t\ﬁhiﬁ@e ﬂ-?lo%\(jﬁﬁgﬁgﬁg?cggﬁhg%%qgﬁglggﬂﬁ%aﬁxos%haW(Py%§®)

O- benzotrlazol i- -yl-N,N,N’,N -tetramethyl-uronium hexaﬂuorophosphate (HBTU),
O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyl-uronium hexafluorophosphate (HATU),
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC), 1,3-dicyclohexyl-
carbodiimide (DCC), an the like, optionally in the presence of 1-hydroxybenzotriazole (HOBT),
and in the presence of a base such as N,N-diisopropylethylamine, triethylamine, N-
methylmorpholine, and the like. Suitable reaction solvents are inert organic solvents such as

halogenated organic solvents (e.g., methylene chloride, chloroform, and the like), acetonitrile,

N,N-dimethylformamide, ethereal solvents such as tetrahydrofuran, dioxane, and the like.
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Synt hesis; John Wley & Sons, Inc. 1999. Conpounds of

formula 21 can be prepared from correspondi ng natural
w@easorsdad ur al ami no aci ds by met hods wel | knorem/uszopdieso442

art. Some such procedures are described in PCT

Application Publication No. WO 03/075836, the
Altemagtql)b dherastivated agidicambg rgaqtqdc\mtp@]il& &2 b{é(pl&Hnwhgre R' and R? are as
deschﬁ{laeig %%nhﬁhr)'/ $ﬁhcefﬂ%r{t13£ yfollo%%d%g %’Mﬁ%n%% h\éh—%b?*l}ﬁ grduﬁ to the

a roxy protecting group is en conver
cyar@@rm@pmmmongwclbhpmmndtl@fartfor mul a 23 vvhere R |s

hydr ogen by renoval of the hydroxyl protecting group.

Sui tabl e reaction conditions for renoving hydroxy

pr Attauatlvng (l;e ocuppanadofirmble @ dar e pEpaedas illstwted and described
mSc\S% 0 ; Protecting Goups in Organic

Wﬁ%’g %’ John Wley & Sons, Inc. 1999. 25 Conpounds

22 where R' is hydrogen 8aognm®3® are then converted to a

conpound of FI\,,or mula 24 utili zi a suitable oxidizing

agept gch asr Jones oxi di zi nger H5106/ CROR® rand

t he e. 4 RPA_1s.t ed to

of ®orgul a (194 as descri be o'\\'/e A7 Vg 8%5%”@429___.

PCT/ y$2004/ 03 2;}42 A coppoun For mi (I) anR e

converted to other c ounds of22For mula (1). For23

exanpl e: A conpou of Formula (1) where R6 is an

aromatim Hﬁpgvg substituted with hal o can be reacted

i@t ed-boronjc acid under palladium

cat aI éeed‘ Suzuki coupling reaction 5 conditions to

provi R c rrespond conmpound of Formula (1) where R6

is furthed substituted with an aryl or heteroaryl

r I ﬁgactlé &%WBIOHE nlﬂ\d%? foEt%Blm‘ié wh(:re)[kd: 21 sulka%‘/quar){ §| ggciulrpgxc}f'loa[s
trxﬂmmn&ltﬂaomwobzem aydl thxylks lah)d;R? Rient R’ tleas defmod maﬂummugy afithe

invefiesCRiee ey Pmufral S o S Bl BB suPBerenie

Inveaticdrnd B G stuhﬂolch'bfd[‘@@p;ﬁrlﬁttng LLAUBIROch U Sricdity 19TIQT, Bl the (ike, under

the EigE HEMORTGE S BAN SR A P b eR Coprubara g 22

SuitablAyaroRd pRtectity ol afd Jeattidntcandiidhg for PottiAE thapl dnhah@ rekiﬁbvmg
ting it wth di ym t hi onet hoxi de. The nmethylthio

t
themgﬁgggﬁf%'gﬁ Inreesiei B eand W fe En)h sPJPtrfaﬁwGraWﬁ@Oagamc
Synthadist RBh @iy &dmlg M8k. ag@ﬁtc&%hn@%f EHENECT Lan B ;ﬁéﬁm Yheh

of Formul a ‘cont ai ni ng a cyano group can

corresppndingmayral andameamale@waﬁ aidhyaagthasl yell Sl lmtfrf:gart Some such

proc&RPRARNE scEPedy: HEAL Q1i¥stion PAblidaliéh 19Y. 306 09/09436, tﬁ@@lsclosure of
car boxy group, in turn, can be converted to an ester
which isgineprposatedbgset Ayl redfrerce imits eatifel) can be prepared as a
Y » y
PLSKTRARYHL AL X BRI b a1
corresprading cempound of fprraele @pwherk &” i ydragambycremroval ofjtin ihgdroxyl

o8 I Lt BRSNS, AR o

foundh e Preepat dd; zlm}d Wetadt. Gnlyl. t Pretet wrgeGragnsdn Degamicdynthbgs; John

Wnleg%@o%rlgc% ! pharmaceutical Iy acceptabl e inorganic
)ani'c base. Inorganic and organi c acids and bases

s L(EdrahaluedsmrwlteheR pis epdrogeniandi2 Dire thee catvanedao adbinpaint i
formgl%‘igm g zt?ngea S lgles 0)91&21%8 rrEenysuc as Ioneroorxri]&{éir?g reagent, HsIOg¢/CrOs, and

the like. Compound 24 is then converted to a compound of Formula (I) as described above.
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(1) are set forth in the definitions section of this
Application. Alternatively, the salt fornms of the
wa@eovpoesads of Forrmula (1) can be prepared usi NnBCHEE1084/030442
of the starting materials or internediates. 25 The
free acid or _free base forns of the conmpounds of
Foframaoyndyof Earmula(lmae paswdertaddprptherrrempeinde affama hia gl). For
e addition salt or acid addition salt form For
exanpl e, a conpound of Fornula (I') in an acid
addicomppungaff Forfmalosherai®’ is anaremetecritesubstigited with halo can be
reac%@ w:tﬁ?E&B&Juﬁ]eglrﬁ%oﬁjﬁu%ﬁiﬁﬁggg)all%ié&@%%tﬁ?ze%{lﬁk? cd)%ﬁlllggargellc ion
ondityhs togpraede acmiresgoad compoahd ofF cronip ¢l mdiee R ® Fofurtdr autstifuted with
se.addition salt formcan be converted to the
anagﬂmﬂwﬁ? lrlgélng free acid by treating with a suitable

acAdofpougnd of Ryreruta() contaidingai lgdrogy gloup hag bé\bxep/drcdﬂﬁy def

unds.. of For nul | ) can he prepared by nethqds
oty B RRP R s B B etk S PR chaiaing I i wroup, by
hydrebysispf 4n, eswr oroins) esd fnaga: doftargRay &b, Wdlﬁﬁlﬁ}%hblﬁ’[%f aaromme atom
unoxi di z form éhe compaund of Farmul a &
on the LOBSPaT w@@% 0{ orgula (B Araomppyisen dertdle )a@rlammgahalo

group Slidiexk €hl6roaah Be cdA®érRe W@é&re@;ﬁnﬂlmg B&hRuRd bErRmbiE (1) contammg
net a- chIoroperox&Efn20|c acid, or the like) in a 48 WD

an methilhip by woajinpéttyithsodinm thigmathoxides Fhe atsthylthiggrqup @arglaﬁmdlzed
to m&@Y @by (1Bing a-suiabRARGENALLH sHHUHESVEN £ UGHLRRd of Formula

di chl oronet hane) at approximately 0C. Alternatively,
(I) cqriiaining B %Yaie §Tayp carmies conYRed oscorrsPPadingfasboky porgainingeompound

r

o LGRS L LA ey RS 017 IR, BT RLR L e
grougan be prepared from N-oxi des of 5 conpounds of

Fo (o

CoRTb by R S4B RS e
additinyrsoly Wi rdadigng thofiktelhascfompbiittie catepouphweiipipiransaceutically acceptable
inoréa&fé: ?)F l)%?llélg %I:u(i: é%t%rpartﬁfr:rlly,da:phapmac&nlcFI oyn?Cf:gptqb?e b%get aﬁigijﬁlfg? lé)zltlte ofa
commué oﬂ&)rniukaxanm beqrrenatud bly Iréaeﬁnﬁhe fed awidBOfmh oﬂheckrm{g)’und with a
N N N RN TR
suitable |fd>r|thd pire;tdnzmoabf thé ph@maceﬁﬁd’allff adckfretle sidts af dompd@mis of Formula

o 5P R a2k PSS TN omsorin

commnpamrpbama py @drbu g&pwum saf{ GRS @muligfmate@ea; brifterdnediates.

eriv, ound of Formula (1) th
Qﬂ} Eﬂegmg % MY t pokuéis Qf Formula (I) can be prepared from

the c&rrésg@ﬁh’dg@éy@ddb Kok adifxR 618 REATdAL SorRAFRr SlalpRPA @d?ﬂﬂound of
carpbonate, or the |ike). Protected derivatives of the

Formula (hJ Apacie pdditin salt form £3n begonysstedrinfbe pyrrespondiog kisobase by
treatlillé with a36itbfe Habdie RaEMmdkium! hybfdxidd ‘§ol§t‘i<§n sdﬁuﬁir?ﬂﬁlk;x%é and the

déscription of the techniques ;ﬁp icable to
like)c Acampendof Fama@in agagnddipen d‘omh@nrbepmwltoﬁan be

correl Bﬂg'ﬁ@e Icny\\éy @aﬁﬁ @/nh Y Elﬂﬁgga HQe ? po%hloh{:] 2 %?lcg

nt hesi s ed |t ons
Coﬂﬁdﬁ%éeswf cqmnwp@sez-f & nltmulzn@)ecm |b9 nremryd b»emctbmsémoxemtd those
0 iR

of orc?iﬁ%g %ﬁlﬂqn fae gltst E(%%\%g?@g N-gxﬁ&%ﬁn gg 88;%23% bgfkgleéﬂ%[an uno>f1dlzed
form ©H the sampeng bf FM@UbKB%mtanZ)&dlm\geigtntng neifludreperacetic acid,
permglgf&\éig@;pfel;’l;elnéodp %&g %F:r%getl Yeil el%e[t% f’l@grohérfg’)? tbenzPlc gﬁ% ora%ll?e like) in a

solvents such as di oxi n, tetrahydrofuran or met hanol .

Compounds of Fornul a (I) c4h be prepared as their

i ndi vi dual stereoisoners by reacting

€Xxa



10

15

20

25

30

a racemc mxture of the conpound with an optically
active resolving agent to forma pair of

wa@lc@shes4eni soneri ¢ conpounds, separating the PCT/US2004/030442
di astereoners and recovering the optically pure 25

_enantionmer. \Wile resolution of enantioners can be
suitableripgreqfgania solisni{g 8¢ ebdp&qn@te@hsaisqcerb@n@rcﬂw@s digklptopngthianed ot
n re
P T e B TPt har B PORFARE FrCHI (1R o2
prepsrad froin. theDV-axide pEaormpophidy sarting matagal. phyS| cal

0 R s TR 00O S M BOB s o
comﬁ@pdsr @ﬁFedmhiy @ hj(trcuylngd/\/that@igeng)ﬁgent (ags sulfur, sulfur d10x1de,

trlphe??fr l% P%l A%}an B?ron)bqrg? %igﬁiéid%&mo?p%oﬁug Pr?cli’lﬁ)trigg by
tnbr&ﬁida,rcﬁthedtké)’lﬁaﬁ) bultable ri]nei’t&)@iﬂﬂicquﬁsm lberg.eatetopiinile, ethanol, aqueous
di fferences in ubility. The optically pure
dmx@ﬁhﬂ?F%ﬁ%S itéﬁg% recovered, along with the resol ving
agerotirug Eyn\&ﬂyesmf&ﬁkbﬁﬁéunﬂ?@%nﬂlﬁlan) Ve BrepaRl b§' ﬁféﬂhb&s known

in racemz etalled description o
to thpse 9 ATdaBss @Lwﬂilec%@g 5% Wrier detadls spefaubier gf al (1 994, Broorganic
and He BRI HRMBHS [0frers,ONGALP! d1198§2)f P6 Jxlaﬁbfe J@%ﬂh@ pFOdXIgHER be
can be found in Jean 49 WO 2005/ 0284
prepwedrbw%@&P@S@éwzvaﬂ?&éame@mmawme& (F)é’(‘th aswifeRle carbamylating
agenw el gerl 1- ﬁ@%&%l@l@a&%momﬁiﬁﬁt Fipa-aitdp lﬁ‘?l?péal'gohgig Sr thl:‘?ﬂﬂ@)
ons,” I nc. (1981) Preparatlon Bi ol ogi cal
Ag%rﬁtegteql derpyptives o6 iha gormprugds of Femulat) e e rfratrle Py weans keaywn to
n r I
thoséa 8; Oﬁ&'}g&% %p Egtg% b Ag tg@ésdi dfe%c'rrl‘f)ﬂéﬂe%glrle?t%ch%lﬁEso%ﬁgc?agﬁ to the
creafmn@f wesitdctiRggrempsi and thhé remavalesan belfoynd isbi. @e¢eowProtectmg Groups
n d i ng standard
in ORRR ARl 7 L S MALS P RIBIRE 19 TR oo Dyt he
me€éropbuods ddlid peeseatnaveMidnshai b, colNanigndy Arofsed & FGméo Burmg the

procgsg Pﬁhgpr\%l f' slsglvat{:sh rgi@yd\k)p.}ef)c' ﬁ&dﬁgca%g‘%%‘ﬁﬁ%?ﬁﬁ Q{Fsem

invemtah may be nmmmzmd' fk€pavedibly réchataNBaBnFSndar daquedus/dgzanic solvent
on at ed a.profein carrier oost ed ,and the
mixe R SRS SR PiRhA otEyiiiandie AFB nodes)
r e@mm&ﬂn@d’tﬂ Fdimsido() ahdd piepired &4 thgt ﬁdl@ﬁibblé‘sterdoﬁsoﬁheﬁlb& @fhcting

cells be sc¢r ened after renov
vyt R e OO 851 SHp AR o f it of
diastSrdSip@MGic @Bmbsunds, RERAtatin@the \Rktkre6@ars apll I\Ucévlérlﬁ%“lt‘ﬂe @{ttchl%eﬁhre
menbr ane- bound i nmuno bu

-celkf exp eSS|§W
enanfioyaer; Y hilegesplufigpotanantigasTs cap pe cagiisdeput Eﬁ"t%fé""ﬂ?‘étd@“erélﬁ‘aﬂc
derivélives oN@Impdandsi of 8ieh B @Y diddotiabld Bothiexds @ftpréiErrdde. g crystalline
suspensjon. Resulting B-cells, or all dissociate
diastergpizaspericsplisy, Digsterepan havis distiad physicat preeertigstme. nfgzelm@gmpmts
boﬂlﬁgeﬁdu%s ts@luf)lﬂﬂé@ M&fvitﬁ QtBSand gﬁpd'e@%ﬂs’ @éﬁa)‘é@ed'wrtél@r% advegltage of
qze oma lines for use in the hybridizations incl
thesedigsisiailagities. | T diasteicomers ban WRrreparatedbymipenateraphy er, preferably, by
sepa&ﬁ&rl/t%ﬁ;lﬁtgyﬂ tdehi g@s basq} dlﬁer@rgz%é Itﬁ%giugﬁl e)p m%ﬁg&lly [)ure

human an non- human a sequenc
enanfigmaregthén weavered, ai@u%thfbmw@dlvnmgeahby budyaqmaletmahsethattv@uld

I W t

not iR U Gecll oy ATUAOASH I ooy S0 ERR G ds IRl ol e
resoligach! s@episotySAofl @BpouBs Mﬁﬂﬁenr Bbamic etixtade canlbe fonmlin déan

1987 138:4534; and Brown et al. Cancer Res. 1987

47:3577; R echmann et al. Nature 1988 332: 323;

Ver hoeyen et al. Science 1988 239: 1534; and Jones et

al. Nature 1986 321:522; E¢9Publlcat|on No. 519, 596,

publ i shed Dec. 23, 1992; and U. K Patent



10

15

20

25

30

Publication No. GB 2,276,169, published Sep. 21,

1994). 25 Antibody nol ecul e fragnents, e.g.,
wo-g@b/084sub. 2, FV, and sFv nol ecul es, that ar ePCEHpsSiNE030442

of exhi bi ti ng i munol ogi cal bi nding properties of the

rent nonocl onal antibody nol ecul e can be produced
Jacqu%% Asirecaelleh Semuelt. Vides, Enantiemers tRaggmatgsrapd Resqhutionsadebd Wiley
&S&&'hc@ﬁﬁl 972 69:2659; Hochman et al. Biochem 1976
15:2706; Ehrlich et al. Biochem 1980 19:4091; Huston

Preparation of Biplogical Agants Acad. Sci. USA 1988 85(16) : 5879;
angl c%cmgﬁ%s in X 12%%79{3!1]3%&%%6%@0(? é tg%fflgg'at%gt%’r purr}dcatlon of

ern a
biol ggicatyeaets 913l uagd. g\ﬂgh@mf@ammpbengjhelilotoglcempmﬁ khh\en in the art as

. al antibody nol ecul e populations in vitro.
d‘sc'%%@aoggt al. Nature 1986 324:163: Scharf et al.

Sc Menaxonall 8@i6odS3rd fréfredulshg slRadard fectsmiquéds, 28 kaSbn Ankk art,

o R i Wi AL hE o

suchl%tlhs@dlﬁed b§Z(B'ﬁ|6k etM?tIBSEHIZVﬂM 18:3799%ySicad, a BadsBABrat Is |11’nmﬁﬁlzed
USA 1991 88:7978. The

with o T B B SRS ARSI e Proghe ki fpicen (and

optig@lly se0&ral larfge lﬁﬁﬁ)h'ﬁ@@esg&hﬁ&%ﬂ A9 dissRhRGtifd sfn@ﬁ'&ﬂsh fr de4iREShe
dis library can be isaol ated or synthesized

and
splegn cg %‘BZX Ot saregw (atigr ngqvgb(ﬂf@oqu@gt&eal@radhgﬁqtp@lgﬁ)‘ B;f @pplymg acell

suspESRINGS § IRk -or KRN cSakdd vk Be Eﬁﬁéérﬁ Bsdefd e§§r§§sﬁ1@n§éﬂbr§1@ bound
used, including, for exagﬁﬂ bact eri al
immppoglabplin spaeie Fir 8¢ aatigennwirind ta thesjaje. and wil bessse@ Away with

the r@s)(%ftﬁér& I\galsﬂaaqze%ﬁmegzs RE wgledugoggg atgae%weh bad, e}\g%hg?%gced to

ture
fuse mglyzmrasqup to Esedeybridamas dtepresgrtdtioe muios vigelRos hne}sg@olse in

the h¥b r%éa?mnsﬁ“&g&ec é emablg %}nqne é”@ncaﬁﬁg?&?&?lﬁ@é (Hie tlon t'PC

433, oer et al.
U%Imgeearsl(oomscomo@a of byrehn@neé bemhingin agtinadcid s@qmelnce:s%@ be

N T

humdr® TW i el @2§atute 199 84%293; DobuBhicérer.iRybe. NbD &3ad 5. WSAR,1989

5 Bl o S A08E B Ry

Rieckzemn eivbic Nohiro 19881338823 ; MaPHodwn®t alRgges kessie3el S3; and\Mdhes et

T RGO

PublitQ&3 Nb &B73Y76, Ma,rpudasme(Bsé;gzetwaA) Bi o/ Technol ogy 1990
1985 25: 1

& Aot PRECuI fpdsgh ., e b1ob 23 b shmalecuzseinaag capabe
of exhkb&mg‘im&ﬁﬂoldg’-l&l 8iding pRa&iand, the@?&%hm@ﬁoeﬂinal éﬁlﬁﬁdﬁg%ole%gl% can

@§1 ¥06 Davi dow et al. Curr net
be preghiceq uyii FOWp teghnidessy Inbar epfekroc. 1 slcad -Sab USAHIN? £9i2e59;
Hoctatan@t al. Bo&rhe 19768is00by: %hrlBﬁ%t alQ@zHEnéFh 198899:4091: Huston er al.
112:284-289. Tilburn et al 1983 20 26: 205- 221,
Proc\igiy Agqd oSci. 31SA 1988 85(181879; qqéé{js Pgt;Nos GSR150Band 5,132,405, and
US. B&: 4 4Qué47¢, Kelly et al. EMBO J. 1985 4:475479;
Eur opean Appllcatlon No. EP 244,234, and Internationa
pUb HeliemaiyeNophagedisplay HeRETaN Bxywed tosixpandghe monoclonal
antnb&féérﬁc?l?ébgg%ﬂﬁlagﬁggﬁww ga 695181\@2% %?i%f%gé}ggéehémgala Science
1986 33510 T6abliSo RatNes. 41683, 1957an8 3F8HAPR; FRng 5. 4J7Mol VB K1998 254:392;

al. J Gen.
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25 Virol. 1988 69: 765-776, MIler et al. Ann. Rev.
M crobiol. 1988 42:177, Carbonell et al. Gene 1988
wQO 20040%8420heda et al. Nature 1985 315: 592- 594, PCT/US2004/030442
Lebacqg- Verheyden et al. Mol. Cell. Biol. 1988 8:3129,
Smith et al. Proc. Natl. Acad. Sci. USA 1985 82: 8404,
Barhgs, ;IHje'r «ftIaMethOfél Congp rideth 8&7pmob 89958394, BarthadyHE ed ab Revc. Alatl. Acad.
&n f 9 Nuner ous bacul oviral strains and
va rlan S an correspondi ng perm ssive insect host
ceﬁhﬁuﬁm@mmhmmmsﬁmﬂetﬁa&@ndbgdchmnpmﬁmmmﬁ&tFabmo&&ﬂm

sele%@ &ﬁlpﬁﬁg %égf? ra?chan Re 158?{\/] glor syélﬁlggi%e%l, vglec'l%’}%;— {n% any

suitaBleavattor dRudylicerhiongxpreapion. W&Gu%ke&ﬁﬁ$51(ﬁhm§ist%edﬂ)ﬁke@|

. ture 198 15 592-594. an. ex si on ca

incIg0lg . 1Ay DAL A SE0h HISEPL T PP SN B man Py Jxpression

syst&.%aﬁ béktef @ inclide iNRAd&EritRY in Bidhg et &)daN&:ureAwsim?ems G&é’é&el etal.
79:. 6777 Boghart et a 985 41:521

Nari §7903) S SroeFeBe . P leisidrii B FALS o F inpissid Pisetion

No. EKB,8763 UR) PaidRoes 12188 | deBaéredal. bhoc W22 20%1 §e’%&4§& 1983 80:21-
PCT/ US2004/ 030442 as described in Ham et al

25, apd piebardizice! 5 Cal 198820788 et al . Anal . Bi ochem 1980
10@ é%é’,élﬂn S)Lgtc%xs i ?éast 1M§de tﬂ’osg @cjscg&iﬂ’m ﬁmﬁw et%@ §3roc NaEtl Acad.

762, Rei ssued

Sei. @Agw 75awa9i I?P at ﬁf érmq”@h AP8wallﬁé£qr@ﬁt tMoMol Vigsl. Biol. 1986
, i f i
6: 149%&19%%@ J. ¥R B c%%irﬁ%gg 25: }Plb%ﬂéé%' &HISQ GF{;‘[J1 SMPCR@ 5}?‘@%6

denoviral vectors are
132: 6454’850%1&&“18@{ @ Mnli@et.dxarer. 1386@023CaRaber abbt Beaeth! 1984

158:21;3)6:5 ﬂl% Léwen&ueggazgf %&9%,@9010}&35 Lﬂ%ﬁw@an n%e%ét%um

numin a eén harve
Bio/Paghndlegy1§9t $1&35, Eunzrey eklJ mBaxk Wierobioh 1985¢5r lelanﬁixegg/wttah Mol.

e A S R e e

300: mﬁoDagd(Ew ehdtCuno Weder Y88 D B80, IGaitlatdiveerod. €32 Genet. 1985 10:49,

T T AT

26:203-01 e ¥skesh &3 Uk RraxsNat: atche Psi USH,1984 818 47and774; KeHy e@nEMBO J.

icul ar ca si n cordin e eful for
198 Pdsu i sfoph frBEisbe Non R SRy Sy Bl G pabliitn N o
91/0@83t7i vity contributes to the pathol ogy and/or
s nptonat %Fg of the dj sease. For exanp
ORHRBHAR Ol plRequp gt IndRseets eaft@@ﬁmmnhﬁhetﬂ @%Q%SFrH{?d inU.S.

Pat. ﬁ@t@?m N urdhesOA fifcStion NUS! 1l 270839 B EI‘“ P35 47'6”Vtaﬁgt 4197, Gen.
veni | e onset diabetes, psoriasis, nmultip

Virols SYBIOSR S0 ASHEIA! G e s AV 1 Suhesl e . Gene

19ssr%a@>b haid eﬂfl"’Wdtﬁne 15853 B98-shi &%ﬁacarw&ﬁ@me%moz Cell. Biol.
rheumatoi d arthritis and Hashinoto's thyroid

19888:312P fineithor 96 Persr Harl idsed. Sei HEA 1887 8h&04] Mmaxu@el eltéd Gepp 1987
58: z@samamﬂl mgﬁm i 684 fw%n{eg@p9m5§rra1's{s&hymdwgmaf¢%d

[imted to, organ transplants or tissue
correaw@d@g@@mssrwewp@ hoTaeltsdpom hosS aresdeadribed inpickoated i n

Bio/fH %?é}ﬁﬁ%d c{%"ﬁ’ Mﬁer%?ﬁ%%wﬁlcgkﬁé}ﬁjsﬁﬁé ' SRWGTY. RSer al. eds.,

Rr onie ructive monary di seas
Vol. é,rﬂﬁhylsdh@)l$huhg ondBB@2 77179, ardXMeeds e, Mzmmagss 315:592-594.

LysSi asthpm and bronchiti pReumoni ti
oG brs b Rl AL BB IR e Y
19854t Toé 1 Gorenan %dlhlé’pslelSAdrcsi Barpibs A 2982 49i6M7 T, Blokliakt et al. Cell 1985
41 :55 1, rﬂPU |Solg'at %d 4 35&5[68 f e fea upeglo }ntar%;nsahan expression can be facilitated
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cathepsins S are of use in treatnent of systemc

anyl oi dosis. The cystei ne protease inhibitory
wa@edsweg4ees of the conpounds of Formula (1) caPChES2004/030442

determ ned by nmet hods known to those of ordinary skill

in the art. Suitable in vitro assays for neasuring
as dgserdhed as Haret ¢/vMey. nadl XTRE8:AhtHabies kiord. rtrhréerhem;wS(me 255,
I r
U M YD IEE Yo P I R TR 8
30 9851 fasd mdnternatimtahi’dbi;cambn a@sew@ 90#10343ﬁEWQﬂ7V0®g95pr ot ease
| nji‘fﬁpqrgé)uc?éo%o Iec\f)I tbélar?trai f%%}ﬁalilfsggttgrtgla}gﬂde%n ecP 1%'[?§1|Pat No.
6,48PR88.maceut i cal Conposi ti ons In general, conpounds of

o1 PRULRL His3ng 5508 Baad b7 e otk s ¥

Closatayanb&ulinm ia ra)ferﬁlfentéhﬁhd lﬂibhalhrv&fﬂﬂg aﬁ‘cﬁgﬁﬂfﬁﬁ% fBe fop@leRed mixture
known in %Pe art, either singly or in conbination
in antdﬁ‘CBr‘iVéth OWRPracdHiss- -apeutic agents. A therapeutically

ef AREbf HEaRNBLEEiTEAYrotéh YrodWitide nethHdePQRABE Dgd ¥protiGe the
severity of the di sease, the age and rel ative %eal th

biolqgdc thatavaiishheaglit fropyibe proesnEiRSAtion. t he conpound used and
ot her factors. For exanple, therapeutically effective
5 anounts of a conmpound of Formula (1) may range from
about 10 mi crograns Pb@mamlq’&ﬁ@ﬂéhﬁﬂbﬁfdy wei ght ( g/ kg)
peThéjé%Yn Bﬁhd@ BEWE m]v ioflatel s'egétﬁ@ fs' df %95%%}5@ %585 such as
wei ght (ng/ kg) per day, typical y
cathgpsiagy, alp. and/oaboand n]_p]arnchﬁa( gatbikpyin S]'hrgh@f:qydlgglyare useful for treating
t
dlSBJSQSe 5@&?&%&%& %roteg{er s \égﬁ?g@% }l%g{z}tht@foégya gngﬁ Q‘H&%awlogy
of thgﬁdegse F erpmpdt Itlye domppuralb of the Invwgi!od asc utscfukab (t.xmtmgca@tonmmune
dlsox’%gl[ diﬂ%/ludllég bgfeﬂ?)? %ited t8 VC% le 8nsF:S%%e?és, r\llams C}nul iple acé}ef*rﬁys,
pemphigc|vokaris anfve!;' kilssasﬂmnlasthcaﬁa @avis, 8ydtdmib mpabérgthemomsus

asce t uti cal.l ffective ampunt qf . .a_ .. .
e GHIAR T o ERE P rialihen GRbhe Yyt S dimiea o
asthmi allcgeagio umdtinecréspEﬁ)semﬂcald(nig) bz ant [heited ddliordas tremspn@ Sr tissue

ﬁ?h%{ ceut| cal conpositions by one of the follow ng
gralr g OMYHAYS systemic (e.g., transdermal, intranasal

OrCzbyepSiﬂ[m@Sllsd Ripyitated in d]érd@ﬁﬁ@dﬂ\&ﬁg’ﬂéxcésﬁlv@elastoly51s such as
mhb%muscul |ntravenous r su cuta

chrogig SRSUEHYeEMQnary disgass (¢-gectp br?%ﬁpbfe%mﬁsme@lrway

elast6I}1S il a@ﬁlma%ﬁcﬂrbx’éﬁéﬂltﬁspneﬁﬂm&éssand %Mafoaés&ﬁﬁjr diRhRARE as plaque
formul ati ons, solutions, suspensions, elixirs,

rUptUR ARSASNeEO M ot sity S HomPEiR DB Bmedsiep 8ad hetsioraehibiass of

cath&RMP5 akest u@fin t&ﬁme&%rﬂws@mw ampeiaRgund of Formula (1)
in conbination with at” | east ‘one pharnaceuti cal |

ac Heppy stpine pofeased nlipitory agtiviss afthecesponndsef Fermalag(I) can be
deterﬂﬁﬁkdtl{?y)%&hod@ kﬁo\@lolmm,'sé&ffo@alh&p sklﬂmjthﬁﬁh nghta&@ iPINE BRE Hor
the therapeutic benefit of t
meagupigg prdfeesetacti Giyand dhedihbitiert theragf hcvéesargmpogmdsweb kriowguilgpically,
0
the SRR pRltcs. Bk B 1 UG 0 AR S0 B RY Dbl B asenys
for nmﬁiswilng protdase inhibitery activip Ianedetﬁhlah meielogica dxareples phents
i nclude starch, cellulose, talc, glucose, |actose',
sucrose, gelatin, malt, rice, flour, chalk, silica
gel , rragnesiAldmmtsea'roataed Plsamdhacmu&t @emmSen,ongl ycer ol 25

ostegrate. s
tnﬁlg g‘erllek colglpaun d‘mél é‘ ﬁ%la %9(18 %reé A9 E?eraﬁ%lvcﬂ ly e(;fectlve
sel ect ed fron1mater ethanol gl ycerol, propyl ene
gl ycol and vari ous oiIs, |ﬁélud|ng t hose



10

15

20

25

30

of petroleum animal, vegetable or synthetic origin

(e.g., peanut oil, soybean oil, mneral oil, sesane
w@edos/ozsaeh t he |ike). Preferred |iquid carrier SPCT/US2004/030442

particularly for injectable solutions, include water,

sal i ne, aqueous dextrose and glycols. 30 The amount of
amomlts:‘owpmnfdheofsuaianctmc@ta(biq moges oie gt eithonsinghyoninr y

coml‘g}ﬁﬂﬁah%th%‘ﬁé’ S0 %eﬁaggl.glc ag&tst y&’ﬁw %?%Bé%ffg{:tkvg Emoﬁﬂt%&y vary

unit dosag
wideﬂ)adﬂpm(hng@n\ahmsew:nty hf;tbedlafases khelage amil relagvedhealthodf the subject, the

har, ceut i C n I n genera
pore BV Eb GF e ol PSPt B RO bRl O
amothtsl of acompourslef Foamlddvatge fadasouSR rﬂﬂo@&ﬁﬁ/p@rﬂﬁl@@ﬁm body

. PCT/ US2004/ 030442 . bl y .0. 39 19
weightigielia) o oo 100 PlEEHR der kiR pot R R ehee: -
typlc%wfr&ln%e&ﬁ mﬂg@ig&@% deuhﬁo ROREARE etHelebie, aQHH?Iiﬁé‘rﬂléallpn

dm nistered in SI ng e unit dosage formfor
effec@mmmw@tog an Bkg lﬁmﬂn patient magpraspmigere abowt § meGloy gpeabbutrg/day,

typlcQHly hblﬁ' gé{ﬂ‘ﬁ%ﬁ&g rt(%tioﬁtf 809 Fﬁj&?f %erxﬁrlalé g?esé}% duf)airgf Qlllll }f] the art,

require entative
acting mnteaarwc ngorepeﬁoced ipowiedize@hd fhe disollosurg of)thia Appliation, Mbléble able

to ascertafn a p‘graﬁ?eu el():(azlﬁ‘pf}ﬂftwe %gtgp ?F tmpFSncp{ﬁ’gg@ha Ifﬁ)?{}éau% a given

dlseefsal | owi ng exanples that illustrate the preparation of

O ufis oE S eI i TR ST ko ARl R PR ks by

one &t foltswing ﬁfutes oral, systemic (e.g., transdermal, intranasal or by supp051t0ry) or

pareﬁ){érgﬁ(&gg%gz OX (rze}rrlt{:f\c\)/giql am ngi%a(n??s) f_é@ippsm sy Je)m takg tt)er%orm

of tablets - pIHITEApIEISY s@nﬁ&fﬁb})pbb@éiz )éhstﬂhd‘e‘i&bl@zise €dmBlafionssoRBions,
mpl %1 ﬁas addefl 48% aTg HBr and the reacti or}

SUSPRFSIONY, CUX A SRl Qregy P ffaap';?mfl 5 cOmgsion yLs SarpEPT in

genefdl, et ddmPoyIof Bbimifl @) in Wb BindIRX 3 af REst Gho phai@ib@itany t h
water, dried with SH, filtered, .and evapor at ed

accegfﬁlgj@[sxcmer\p aégﬁgmablqrﬁg:lﬁ?qﬁ%e non-toxic, aid administration, and do not

advefhely-afrefRid R pearidBBiM! JPafRZ¥ivedh: d@&h@lﬁ W& ea@lg%q e b@any
solution of trlbutyltln hydr i 1),

solidzligish yermiselidati in éherraternfipn aespsel cqn@ozleorg gawowxwm)that is
geneﬂng a%ﬂ%bs%%'o‘f%lﬁ@%é’ﬁ@m trile (15 ng, 0.09 mml) in

benzene . The reaction mxture was heated at 80
C Sni@eqharalamqtmigwmmtmslpﬁ@mclf oellubosh, talpeatiucesre lagigse, sucrose,

s TR R R B g,
mongsiteatate, eodiers ciilandedtiyedskinr mald and the disen Ligwg endasennislid gxnipients
may t Be thé beéil}%tgl;\@%gjr:, at!x\%%l,\r%ﬁ/tg% \?\g g?lgrferz%yc\r/ri§ lﬂu%&ﬁ%llg t]r?cludmg those
of pe!sroleumL .mmna‘lamgmlslh edsym'hbth’c orglirh@rg. meamemb\s@ybehmu; mmeby oil,
sesatggal? anéﬁua i ST %Lllnqmd ch%%rsV\]?el%lc%?arl for mjecta}ﬁl)‘le solu%ons include
water, saline, aqueous dextrose and glycols.

The amount of a compound of Formula (I) in the composition may vary widely
depending upon the type of formulation, size of a unit dosage, kind of excipients and other
factors known to those of skill in the art of pharmaceutical sciences. In general, a composition

of a compound of Formula (I) for treating a given disease will comprise from 0.01%w to 10%w,
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product was extracted with ethyl acetate. The conbi ned

organic |layers were washed with brine, dried with
wOR®Be028409 | t er ed, and evaporat ed under vacuum POT/GE2084/030442

2- benzyl oxy- car bonyl am no 30

4- (2- met hoxyphenyl ) pent anoi ¢ acid (190 ng, 0.53 mmol )
preferably 0. 3bovt tigrieovo fof aldtiys ingredisniewith the renBundbeR OBy ORBikADOr

. i.Cl -pur e . 1.0 e
A R s P L R SV
forn@fs6eonFuidus weatgert loe inpr singdedunitaloshgs Earintad dibaupo waen stiel of

| 1 §Z] ropriate start.i ng _nateria t he. -

sym[?tgnin% %#%l\gﬁcgﬁfﬁegfﬂéé& Sepr\ﬁgeepéh\éer ;)cei]&{rrlaecal:lncaf t%rmurfzﬁlons containing a
comouné 10f Férovia-(Harddenyribadrinitxadhple2-teiwhoxyphenyl ) hexanoi ¢

acid; 5

2- benzyl oxy- car bonyl am no- 4- (4-fl uorophenyl ) pent anoi c

aci d; ~ Examples _

2- / enpzrgsler?t)%\;e%g(gnbig r{h%mxgr%bldiff:le(d%u% rr]ll)tol1rrr(1)1ﬁ3t(]l%r}],y tlhg o?lg\tvi%n g)ka?nples

aci ¢, g

that AtuBteieZort PreYar@@inke® Bothpoih st Fofnfl 18] (ERMMPBH AN InRSNEARE C

aci d, . . )

(Reforepcen Asepdipe to4PHBMSNYAR no- 4- (2-tri f 1 uor omet hyl phenyl ) p
ent anoi ¢ aci d;
2-benzy|oxy-carbonylanino-4-§3-trif|uoronethylphenyl)p
entanoi ¢ acid; 10 Example A

gscyfﬂg@ﬁy!)@(X&%ﬁg@wbﬁ%@%’nﬁﬁo(ﬂm-@:n]re'tbfch)yﬂl?eﬂg/l")’&‘ﬂ{aﬁoic acid
2-behzy|oxy-carbonylanino-4-(2,6-dinethylphenyl)pentan

oi ¢ aci d;

2- benzyl oxy- car bonyl am no- 4- ( di f 1 uor ophenyl ) pent an
oi ¢ aci d; o)

2- benzyl oxy- car bonyl am no- 4- (2,4 di met hyl phenyl ) pent an
oi ¢ aci d;

2-benzy|oxy-carbonyﬂii'ndf%ﬁ 2 ?Hinethylphenyl)pentan

oic acid; and 15

2- benzyl oxy- car bonyl am no-4- (2, 4-di fl hor ophenyl ) pent an

oi ¢ acjid. The benzy] oxycar bonyl group can be renoved

asTedle; eH@aernﬁﬁbé 23 aﬁob‘él(%évgt b2Yminel) wapadded 48% aq. HBr (2
mL) SRY the RRAMAI Gl R BRI Yapiah 6k 1. 5K AR BadBor MRV B WAS il Red

of 2(%%-2,6-d|f|uorophenylalanlne FF N H2N COON

with Bexage (30nplopapshed with wateh drigd YitlaMgREs fliead ghg evapesated under
i I - 3: v 2
e T e £ Ta LB G Mol inaiedednetufhoron
tributyds inlt® drid0@-69;m13 239mimolR Z-dehydrpalardie nehyd esterg8ab ¢eidod mmol),
t . hl ar.i 1 and stirr oom . .
and DM SREERPBHIEs o kg8 Bl ) fR3Bhesep puage
was lgeted tai 80PCofnd@, dmitodeh amrosfiterezdat HiehBeteeielw réthoved GnderRdc)ium
i n_net hyl epne chloride ed to th
and TN LR redanp 120 Bk, HSB R G Fhotas o and v
mixtlﬁf}e l)ﬂaufagid‘?mirﬁﬂ bt o6 tdnferabRObVRe highO I\ﬂétﬁhno?ﬂ&’s rgrg%d under
all o to warm, to,room _te rature ftor . m n. .
vacuiiy and (68 s Ak W GlAERAC MR B e BT igsgo PR ey dsbed with
ether(t8 &hovt Jhe @Rty Fbdvars ek dqliddis laydN wacheidiFiell Reth 8MAHAT (a§§land the
over SA. Rot%ry evapgarati on gave crude 2- ) .
product was extracted with ethyl'acetate. The combined organic layers were washed with brine,

dried with MgSOs, filtered, and evaporated under vacuum to give 2-benzyloxy-carbonylamino-

4-(2-methoxyphenyl)pentanoic acid (190 mg, 0.53 mmol) as a mixture of diastereomers in
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benzyl oxycar bonyl am no- 3- (2, 6-di fl uorophenyl)acrylic

acid nethyl ester which was purified by 55 WO
WQod5H228%129 PCT/ US2004/ 030442 chr omat ogr aphyP@rus2004/030442

Medi um Pressure Liquid Colum (MPLC) eluting with 20%

ethyl acetate/ 80% hexane to give ure roduct 1\5(5
suffi @mg;)pium farm toj bhywised)) withouielyrther puriication %f( +H) 358, ( H?356
I
319&/}{1 ?ﬁ%ypqg%?lg‘? ﬁls%”?er&%bg’ve( gndqstlﬂ%% gﬁy(r: %ﬁ)ﬁ rbYalrtlr%%aXériafs the
follonmgamer}dmdsM[e(ea&pa&S) 2, 5-di et hyl phophol ano] benzene

(st EIEhHR b b i grgancsul fonat
di z;s@wemr/ ¢anbcm§/lammm)l-4 (41ﬁ®)roﬂh)nyl)bvquenait i on was

AT TN T

eVBB@l&ﬂbX)thrﬁdhy@mVrﬁ) -4-(4-methoxyphenyl)pentanoic acid;

?gﬁ%@zgg)@é a?é%p@{n?lg) L’Z‘? t?ﬂﬂQ(%orgfztéélpgmyi)pen%l %cr)lg %(t}lg nyl) prop

2(§ben5ﬁ6)z;y&e@wzarrm mrﬂn@n&etbiﬂpﬁmgl)]sdntmm pkieny! ) prop
ionic acid net ml ) was

ester 8‘85
di Saawyiew-¢ard %%ﬁ‘éﬂﬁ’o‘r -(ne rﬁﬁ;Pe%ﬁ’r‘EP‘cc?ﬂ‘f;ed onice. I N
NafObb iz A x ibarbofig lamWH04 -2, M&eﬁ@ﬁyﬁ&y@bp@m&%mer 15 min.

The reaction mxture was renoved from cooling bath
n%bwylm pRgO AR amnnt- (%@éuerepheawﬁeﬂeﬁ%?%% sure for 4
h. ) 886y 18-Vt mothm aemyﬁp@le@mpwwcxacéﬁ
eva oratlon and the resdidue was treated with water
( 1Dbenaylpxyeatbantiaming-4-62. tdinethglpheny Dagijtansic aCtdh@nde to 4.
e (300 nm,
2g%bﬁ%ggyf{:/aéﬁé@?gtﬁ?ﬁ%&;f%@@c%&?%&%%éntaﬂ&@%ﬁﬁ
cr Jretbehdyloxacarmmy browrhean be sinthyed dsrdgsaritred imixemeple B below to give
ve 2(S)-
the c‘éxt}l:sgfﬁ}d‘?n%fgeg)r% ony gim no- 3- (2, 6-di fl uor ophenyl ) pr opi oni ¢
acid (4.6 g, 13.7 mmol, 94%y| eld). Step 4
2('S) - Benzyl oxycar bonyl am g
-(2,6-difl uorophenyl)prop ANt acid was hydr ogenat ed
at 50 psi in dyntaot of229-Nd-difluoropliveylplasisence of 5%
pal | adi um on acti vat ed carf;on (600 ng) for 24 h. The
catal yst was renoved by fi on through Celite and
the sol vent evaporated to g' \ a residue which was
crystalized fromethyl ethgr {o give
2(S) -2, 6 di f | uor ophenyl Icr;% 2.2 g, 11 mmol, 80%
yield). '"H NWR (DVBO d6)% 6 8 (m 1H) 7.0 (t, J=
Stepd. 6 Hz, 2H), 2.77 (m 25 2H). I\/B 202. 2 (M+l),
esr S

199 7(M 1
RS i his oS R O RTRGNS T B Fer{Aidgich B TBA5-3 67
g, 205HE5 §1§1 V¥4 20405y R A2 A uiied 17143 QL8304 4% 90&HER3 L, 22 mmol)

| “4-phenyl - - pent ene was prepared by reacti ng

were@phlerrzmwfpﬂ@pawgtldwll mL3and stiFredrpttragm smpgranpe fosdhmipgnd
then %Q@ﬂ%g@ (9f Agglu{lérj}f 0&,6—%90r0b%“§a%ehyé‘eg(§.% m]f‘:EO mmol) in

methylene chloride (25 mL) was added to the reaction mixture dropwise over 20 min. The

reaction mixture was stirred for another 20 min, and then allowed to warm up to room
temperature for 30 min. The reaction mixture was then poured into ethyl ether (300 mL) and
washed with 1 N HCI, brine and dried over MgSO,. Rotary evaporation gave crude 2-
benzyloxycarbonylamino-3-(2,6-difluorophenyl)acrylic acid methyl ester which was purified by
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Step _2 5 4-Met hyl -4-phenyl -1 -pentene was ozonol yzed
at -78 Cin dichloronethane foll owed by dinethyl
wae iosiozka2gquenchi ng to gi ve crude product whi chP@EES2004/030442
purified by silica gel chromatography to give
3- et hyl - 3- phenyl but anal whi ch was then converted

chromﬁ*@g&aplm Qna Memwa BFrgsuss Ligpid CobmmYIRLS) gbdipg wisk 40%0 ﬁthp@Fetate/

80%%994& {ORurPHBhcE Bt d, 96NR14, QUi 04/ 052921,  Ref erent
C, gn&g%gegﬁéSMgf ctﬁté appp%camnp 10 Exanple D

Step@ynt hesi s of
2( 33 |
ke T L
(14.49mwpbhyrand cisglysty @xd 2rbas-[(2S, 55)2, 5- diethylphopholano]benzene

(Cy01§8§ om irﬁﬁlﬁl?gf&z%l)ré&e{hg&fg?%&?gétpe ec%ﬁalgﬁg %%é?l 104 mg,

0. 14111985 wai Gﬁsol\%ﬁl (I)SetHZﬁ(DB()ISO miEQ| Hpdubgegatidnevas parf@dnad et 50 psi H2 at

roonh_te%lpeiat%lre Oé/%rgf ays. ﬂl}'l?tsf?'v&r*ﬂ%\tlalts h%tgl . Q%ﬁy ro?aa%cavaporatlon to give
2(5)-BérBy okpmashph iy inas3b@ydi fundropheBA jplopnit] actdrmhaimdlestdr: y1 pr op
St i,onic acid and

epé(S) benzyl oxycar bonyl am no-3-[1. 2. 3] -triazol -1-yl prop

|2 ?g;s*pr(saﬁyldx%eﬁap@}qimmghxz 62@ﬂ@m§l{yﬁﬁﬁpﬁy17&tabﬁ%e$hﬂ)ﬁster Geg,
tert-but.oxycarbaon am no- 3-t hj azo ropi i
14.4 mmgH) s aggsol V@dmeﬁan@éé%lkawdépw%m ﬁ%ytﬁr’i?&ﬁi/f) 2mlL, 22
mm@j’ﬂzdﬁ@d&dﬁ%p@ﬁ@' ovér Ml i O PhORh&ioR &l idurd®¥al Ydm8d ﬁBm ((:5&ng bath
1.75 mol) |namxture of acetonitrile (6

i)
and Séwgowaz cRptiyebd seonnismpesgtureror i) Thgsolvaptag thenrerapvgd By rotary

evap(n%tlén dnd 1R P8dutlas tRREL Wi wae! Ubd AN) Mﬂlsthecﬂt \Jvﬁ}f f’ﬂl HCI to adjust
gorously at roomtenperature for about The

the pHtadt ThAPRIE Heeeaged WishethylApestta 398 mly 2@@m'@) t%VaP@me’é)f

o SRy 0 BB R

benzalqw@@ﬂpgmﬂmwedv(éé da@Ommlﬁly&)pmtOhw@NdH&:ﬁ gt B . prEnRL 44 yield).

Smp%he solution was extracted with ethyl acetate. The
conbi ned organic |ayers were then dried and

eV peBarzgdxitcarbynydangino-3-(2,6-difluorophenyl)propionic acid was hydrogenated

at 50 QS% {hglﬁ)i (gurgﬂg)xlé ?k% ﬁese%e%%‘%%gﬁ dﬁ tPljl gnz actlv%te&/ ca%o%%ébn mgc) for

erence
24 hATlgenaaratystwgsyremaveld -be tfitiydtion heough IOabte HﬂNheNsolvent evaporated to give

a residue which was crystalized from ethyl ether to give 2(S)-2,6-difluorophenylalanine (2.2 g,
11 mmol, 80% yield). 'H NMR (DMSO-ds): & 7.28 (m, 1H), 7.0 (t, J= 7.6 Hz, 2H), 2.77 (m,
2H). MS: 202.2 (M+1), 199.7(M-1).

Example C
Synthesis of 2(RS)-amino-4-methyl-4-phenylpentanoic acid

H,N" >COOH
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nN"C N 10 A mxture of 1-ethyl-4-piperidone (13.2 ni,
100 mmol ), ammonium chloride (21.4 g, 400 nmol ),
waeeomsomieyani de (19.6 g, 400 nmol) and wat er (BGSOURL0)4/030442
was stirred at room tenperature for 48 h. The pH of
the reaction m xture was adjusted to 10.1 and the
Stepdr oduct was extracted with ethyl acetate. The organic
eX4-MatHys-4 \Whér ] \x\@sﬁtad: V\Mstph‘:pbﬂ'eﬂ B¢ readtthgQrhesl/ 1 QMbpanol with 3-
gfisn um suj f at e. tion of the solvent
(iR B SRR PTG MeOR ] (o) Crgriger 185 Pl 3580 di ne
Step@nd 4-hydroxy-4-cyano-|-ethyl piperidine (7.67 g). This
m xture of products was treated with 7M anmonia in

met-NsHul 4(pQg1y|lﬂl_-pergw veas ogRelyzedat st & ({ainglichjaseypsthane followed by
dimetRTRRHL c}b@ﬁchlrfg% givé cidde J&@uc’f‘@“&ﬂ aal B@l‘ﬂﬁid Y SifiSSeefMONI A

were renoved in vacuo and resi due was” coo ed to
chrogptparaphysaighve 3M@Wﬁdlhlen)ébqﬁ§l1ab‘€vbeh vell then cogvested to the title

com;gc]£u¥§ BQLJOL&ging Qé iiegcr(b%d 7116]2C’9 Appliggioﬁsﬁﬁfcm%qﬂogw %(ﬂ%%b% 1,

RefegenS), brepazy 6dribasfpbegtioan no- 3- (1- et hyl cycl opentyl ) pro
pionic acid 0 OHOHO Step 1 1-Methylcycl opentanol
(20 g, 0.2 nol) was added to hydrobromc acid (40 nlL)
at room 25 tenperature.ExamprDstirring for I h, the
sol ut rac e hexane, was
e hed T ST e b R R R L e B
After concentration of the org ,c | ayer, 20.5 g of
1- met hyl cycl opentyl brom de wag-fbtained. Step 2 58 WO
2005/ 028429 PCT/ US2084/ 0304512 Tributyltin hydride
(37.8 g, 130 mmol) @ reflux to a 500 nL of
flask charged with bénze ﬁe g{ZOOC(PrzLW was added
Z- dehydro- Al a net hyl ester 59, 64 mol), 1
nmet hyl cycl opentyl brom de (20 5 g) and AIBN (1.9 9).

Af T}%rtltl% Pm;é gaﬁggﬁéﬁﬂéd l}yat?eaflﬁ%@ %]@Qﬂ;arbt)m?e dlﬁé bqé@one with

was puri y hr onat ogr aph
pyrazoldigraestdro e 60 &b fdr dfrhifwe 3-Am. Grem. Soc., 1985, 107, 7105-7109).

M%g‘ﬁ&%e"ﬁg&we)dEJcﬁBédOa%b&e B! sosMRLRY by & Wi ¥2.3-18z0le
and ]22 B@mmyle erovaded BEptrengionpeathoflamimbidylll Qyiditdqzert -ylpyqpionjxi aid

and F5Ceel B TR TR ST L2 S it oo TR S PR vea o, 2
M aqueous NaHCO3 (158 rrL) and Al calase 2.4L (1.1 nl)

was added and the react qrj‘n ture was stirred
vigorously for 8 10 h. THE"W®&ction mi xture was then

ev a;sgmaes@bfatsiﬁfart@utdiyéaewmy@arﬁﬁ@ QithAol-2 lykpropadtic 4die
aqueous residue was washed with ether. The ethereal

| ayer was concentrated to yi LN (R -2-

0]

To 2-tert-butoxycarbonylamino-3-thiazol-2-ylpropionic acid methyl ester (500 mg, 1.75
mmol) in a mixture of acetonitrile (6 mL) and 0.2 M aqueous NaHCO; (12 mL) was added
Alcalase (2.4 L, 0.08 mL), and the solution was stirred vigorously at room temperature for about

2.5 h. The reaction mixture was then evaporated at 30 °C to remove acetonitrile, and the aqueous
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benzyl oxycar bonyl am no- 3- ( 1- met hyl cycl opent yl ) propi on
c acid nethyl ester (1.9 g). The aqueous phase was

wo pdoseesae with Celite , the pH was adj usted t oPGr/vs10n4/030442
6N HCl, and the solution was extracted with

ethyl acetate. The ethyl acetate |ayer
remdmz{;ov@h@dmtl@tl}qr aihg ag;_t%l':zgl)\s phgse was ac1d1yﬁe \{\tﬁ 6Nq-[(Jll to pﬁg and the

I8 Meyd thét @R and
solutgg %¥ %8{%1){1%@ (thﬁ @%S'laiaf‘tgt? 3 ﬁg&e éog[ﬁgﬁeg %&ggiéhl@ ng]of
evapdjratled tcl,bocld ﬁéi)-ltmhb.g@,ﬂyﬁajmmlaggm(ﬁ&thlazol 2-ylpropionic acid (204 mg).
2,2,2-trifluoro-I|-(4-fluorophenyl)ethyl ester CF3
Orf 20 F Step 1 To a stirred solution of
2,2,2,4'-tetrafl uoroaceRefsteneel (10 g, 52.1 nmmmol) in

met hanol (50 ed 26.5 mol )
at 0 C Afte?ng%Pr?%g g%zg@g&?H%ﬂ§Rw%§dﬁe reaction

m xture was quenched by agdi rg IN HO (100 nL) and
then extracted with ethyl er. The 25 ether extract
was washed with brine, drijed with MgSO4, and
concentrated to give 2,2, 2-Hrifl uoro-

1- (4-fl uorophenyl) et hanol 1.32 g) which was used in
next step without further purificaiton. Step 2 NaH

( 64 GhifXEire df@rmgl -4- pﬁ)@?/ﬁdﬂ@ (8.2 00@hrhol), mommmridmnm g,
W t h hexane

400 '@n@t)h%OIdlué‘t q'}’élilld% a8. 6,ﬁ_7&0drp{ntg]g ggﬂ ;ggy@godgg) was s?nrret? eq room

! ’ amyitdElohanahd (i phAiug,
temp%ﬁa?urgfotr I Panéj’c{@? af;/ t(lé]'ree%étié)? rr?ﬁtgﬁ nv%ﬂ % S:té added CL( pAllug,was
extradfet! emthgthyt acetaty. fTbE orggnip exiracts g Washysy it Riing an dried Gver
maglieglu%t gu]?fglt oko{afy eva;ﬁ)QeftBH%f fig Q((ﬁ%ﬁlt g@)@élm&ﬂm&ff U Ghitold-B6¥hng-1-

was added. After 2
ethylpjpetithiee arekdebydooxyri- cmam é‘eWHB)lWUé'ﬁ@ ety Dy Thigaiivigre of Brodungs

was ?rﬁag 2 OEBAT Il aLlJ 61991&140(1) W} ang Qil&wéd%] st@d mmﬁ&gture

oduct was Fact e et her.
for 2ebht rIZhe trethasal eand msds emmaniahweny nememind v@nup aefl thafﬁaldtlwas cooled

sol vent nesul foni c
to giye it 8m§1024’\gy AP fréﬁ\ o i 'pehﬁm)((h% %%%lg{l) %ﬁ?/ |E ) ef %@ est er
(3.3 g). Proceeding as described in Exanple H above,
trlfluoronethanesulfonl%{§rmme% 2,2- 5
trifluoro-I|-phenyl ethyl "€stér was prepared. Reference

| Sxiekie s B SPbenzyl@xy2arboriyldming-8-( I-(ighylcyclopentyl)propionic acid

-(4-fluorophenyl)ethanol CF3 | 10 To a -78 C
tol uene (25 nlL)/di chl oronet han m.) sol ution of
2,2,2,4" - tetrafl uoroacet opheno 2.5 g, 13.01 mmol)
and 1M S-CBS catal yst (1.3 , 1.3 mol ) was added
freshly distilled cats 'ab eH66 ni, 15.62
mol ). The reacti onre was 1
Step 1

1-Methylcyclopentanol (20 g, 0.2 mol) was added to hydrobromic acid (40 mL) at room
temperature. After stirring for 1h, the solution was extracted with hexane and the hexane was
washed with brine and dried with magnesium sulfate. After concentration of the organic layer,
20.5 g of 1-methylcyclopentyl bromide was obtained.
Step 2
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15 maintained at -78 C for 16 h at which tinme 4N HCO

(5 nmL in dioxane) was added and the reaction m xture
wor®satdiomed to warmto roomtenperature. The PEHUS10041030442

m xture was diluted wth ethyl acetate and washed

with a saturated brine solution. The organic | ayer was
dr Telntydtiehydride (idsd, §2A oot aae addeq pt refledto 41380 mL of flask charged

| I
with SO RGOS AP ARERL (O R Ry T8 B M) e
metlfyic{yt:lpmne/l bontids 30.hg) andeATBRS{ Sepl  pRrerduic thewsalyent was removed and
oncent r at
e EEAERS bR ol shdRalBRbitG Y LBt By el BRllord-
metHylegclopdntyll)prop@nircwiddneaisy| eadrd7.b gp s OII (2. 2q, 87%
Ste ield). The ratio of enantioners was determned to be
éS 5 by chiral HPLC (Chiralcel OD colum, 95 hexanes:

5 1-Bejmyapsc@boniaminoes- @hﬁﬁ&ylcyR&ipentj/le’fﬁalonmcﬁﬂ mpth@lcsies (7.6 g,
23.8 m(g} g?ﬁ:cgssglvgi/ﬁtaﬁélgﬁgen%ggertodltrl%ng£ mi) and 0. maqzleous ?IaHCO3 (158
mL) 4R tedtaseyX410Q1 108, WRta0¥ddsul frrMyHctid &I&n&e Q'ast sruhtedi Vigbr@udly for 8

RS) - phenyl - et hyl am no%ﬁg}ﬁ@gan | -0l c{-l ~J' CH
h. Téwwoz@ustmmﬁyn SYepe %) &3*@49120"%?%%’“1”%?1“ thgaqueous
residd@ha§ w@@&&‘wﬁﬂ’%&d Tﬁ@ktﬂérh@ Mayef was- c%ﬂ&h@ét&?to'yfbld ()-20di U m

hydroxi de (740 nL) and di oxane (74 was treate

benzyjoxyra aﬂﬂﬁ@pﬁyqle%mywﬁwpwm(wr@c acmethﬁﬁﬁtyr (1Pree *Fhe
aqueB@sq%taée%s fiesel Wltﬁ COBR®, eﬁlé m%gs &cﬁus%rtm Wath 6RQIR 1, and the solution

nperature and stirr ed f . Di oxane was renoved
was 5’“@9‘9@ ith ethiiteediatp riee stbyléicqm layhrewaseiyeqi endrRyappgtebigyield 2(S)-

and pl aced

benéﬁk%&tbgp rllwgglf) g?dé ?ﬁ%‘(@%y&%pﬁ')d’l& ﬁ%&%{ko% @Q\]/%s col l ected

by vacuum filtration, washed w th hexanes and

| yophilized to give

2(R)-anino-3-cyc|opropyFﬁ%Tﬁ@?gulfanylpropionic acid

( 5Ryadey) ofasfleorohéthanesibionid acif 22 -2ifla@oTle(4doiophenyBitthy! ester

cool ed solution of lithiumalum num hydride (200 nmL of

1.0 M was added solid 2(R)-am no-3-eye

| opr opyl et hyl sulfanylpropiuﬁic acid. The addition

was done by tapping in pegitrens through a funnel in

such a manner as to cont hy&?ﬁgen gas evol ution.

The ice bath was renoved,™~and the reaction m xture was
sepfieated at reflux for 16 h. The reaction nixture was

reaned from heat and cooled in an ice water bath.

Di e hwrreétswet_ﬂon_( A PR Tt ytetradlyorpaceiapbient, (19 &l F2dviewolpyn methanol (50
mL) Wa??dgf)%ﬁ glgﬁ {OtnS;LS;g,] 25’.?jl rr?\(ﬁ@ﬂv\%tﬁ g(é H‘gér Stlglﬁléo)&? e?lqgf'zl E??énnlégetlon
mlxtunq weh quinckedvitadding BN Gl 6100 mi5 ahd theh extragted wiith athyd ethenr @he

ethemg‘ actvaa {h%? Wltﬂ_ df,f 'dJlédr \Qﬁt{eMggé‘a gﬁd &)qce(?erglrﬁ% %’E?Vedi P ‘?rltlporo-

um su concen
1-(4-ﬂoy1©blmnyk)qjlydncrb(ﬂ h92 ngiletnyh&lpcd)manxt stepQvii(hadt. f@rtlgy purBiceqpon.

Step%

NaH (640 mg, 16mmol, 60% in mineral oil) was washed twice with hexane (20 mL) and
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
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20 To a stirred solution of

2(R) - am no- 3-cycl opr opyl net hyl sul f anyl propan-1 - ol
w@ 8562839 0.5 nmol) in anhydrous THE (3 nl) RET/ES2004/030442

added activated 4A nol ecul ar sieves (250 ng) and N

met hyl nor pholine (51 ng, 0.5 mmol ). After stirring for
solutjgafiNaHCGQs and e arpgud a\ﬁ}@g)maptgﬁwgh diethyl ether. The extracts were
wastfed vith brihéd hd feg, and gﬁ% Wﬁmﬂenﬁ%(ﬁ% (e]xptg fidordBethBhesulfonic

nmol ) was a t reaction was stirre at room
acidt2ér’rbpfeiﬂa@mﬂe(#fblorozhm%sthyl'ﬁbter Béamtion m xture was

fi ' T

LRI WL S S SRR AR o0
triflumfd- bphkenylethytlessir maslpreparedt ur e of di ast er eoner s of

2(R) - 3-cycl opropyl met hyl - sul fanyl -2-(2,2,2-trifluoro-|I

(RS) - phenyl et hyl am no) - propan-1-ol. LC Ms:

318.3(M 1), 320.8(Ml). Hgdraiceimce K 30 Synthesis of

HOT 61 v 2008838800 BeR B R R e A

m xture of benzophenone imne (25 g, 0.138 nol,

Al drich) and am noacetonitri lch hydr ochl ori de (25 g,

0.270 nol, Lancaster) in di ch' dromet hane (1000 ni) was

stirred in a 2L 5 Erlen ask under nitrogen at

roomtenperature for 5 The reacti on m xture was

filtered to remove thef preC| pitated anmoni um chl ori de

and the filtrate was evaporated to dryness in vacuo.

T WhL1.ng resi 400 m.)

B et e i e b e
tetraﬂu(eoacnlagnmﬁlieu(ﬁ fsgjllﬁﬁl exntdijeand AMUS-CBS camlysteV.a pdr, ABasindlpwas

h den et or ile ((47.8 ,
o G G R TR R OB SR R et s
mammhe)d at n78\ﬂatf6ﬂ6(h911 wmc)1 tilme 4& 1AL (6 Inﬂslh dwmne) ®@ohdied o the e
under nitro nd then treated WlnE enz, triethyl,
eI VS G PR YO0 6 [0 SO i SRR Py aycitted

with (ethgru?cbmérayih nwdghra@ @ith a@ata@@u 8fihd dolution (e &gan@) laye was dried over
| uen D br onpet h%aj , 122.4

maglfﬁ%wrn S“%Fta’rffo lteppe %gonewratesad@awa? 3 h%%PéiP W syspepdeq ip

hexahmna, BltEe @6t DR Kekdel Fifraltd ctohtamghme@@éd prédubt WRGomRfkrated
cooling to maintain the internal nperature near +10

and the repuc subjgster inflash szlira%tog\r/a@yt(h%he@e%r | ethylaettn) umpyide the
title (f:d?ﬁpogﬁd & c@forl@ﬁ%'m(ﬁ Qme%%él&)em&qﬂ& Qfﬁrﬂantﬁyﬂiéfsevaas 4Bk Anih&Bo be

water and extracted wt t ol uene. The conbi ned

95:5 by ehiend HELGef Riraleed ﬂ@opowntnh% bxpies: Biseprensenl mebdla phage.wRethtime
e N b b o i G ) he
resi due was dissolved in b0|I|ng hexane (400 ni),
treated 20 with Norite g yered hot and allowed to
cool. A dark oil separat e% and whi ch was renoved by
pi pet Smthzsimlj2(RB&-|:miQ1mm/gneth}dhmdfwlér(ysthhﬂuqra{l (RMr-phenyl-
t he renai ni ng sol ut| lamlwépropa hof:ool ed on ice for 2
h. Light yeIIowcryse(aY coll"'ected by filtration

and washed with cold hexane to gi
1- (benzhydryl i deneam no) cycl opr opanecar bonitrile

(30.56 g). L

& Lo

N
H
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Step 3 25 A m xture of
1- (benzhydryl i deneam no) cycl opr opanecar bonitrile
w@ 35688409 0. 124 nol) in concentrated HC ( 12P@iS10n4/030442
water (100 nL) and ether (100 nL) was stirred at room
tenperature for 15 h. The ether | ayer was discarded
Swndnd t he aqueous | ayer was washed with ether. The
eous | aye s, then f geze dr e titl
OB &t et cpalfd sliiitn ot e&%e"sﬁmgg’ sodeiforidn W0 and
d1oxﬁyer(U11()':‘1$1L‘>6W§>§c tre%(ea)vwﬂir&d}ﬁm&thy{l@cl@ opane (50 g, 370 mmol). The reaction
) |quor§@ oxy) pheny! net hanesul anyI o ionic acid

MIXEE W2 1t FUD & 1P [RSTRA? @J‘BjCF&'l’FQd {Spianeypaq rgmoved
unde‘r\r&mbé&tﬂr&ﬁhr@ﬁnd—mg i}é‘éﬁlﬁl‘lg"&‘quécﬁls do1@tion4eas %dj'ﬂm th p'[—ﬂS VZM\ Hagdi

(42.2 L) was cooled in an ice water

and plagsd dmp rrdtigeyater ot Orh. (e orashet ovey pellested éy ('apgurg ﬁltmzlom washed
w1thmg£)aln¥s Mmy%@lﬁr‘%é’d R A DEantiRAS] tc#(%br@g%‘%&ﬁﬁs%ﬁﬁyl&#hﬁm Geid

to stir and warmto room tenperatur VEr
(57 78%gi@s h WhitGsAlidxt ure was cooled in an ice bath and the
pH was adj usted 6 using 3N HCl, then IN HCl when the
white precipitate that forned becanme too thick to
al Toen ¢ ivater mledﬁhletimﬁdittpilm aluggnunelnyelride (0D edt «fd Udy{) was

! rat h t b, _hexanes.
T N S T T
tapp'ang irapomolis ¢hrewghi afunrib@inﬁeél'ear reater dyltSyaitdoElsidsogen gas evolution.

he S 5 055 oryoppd, 800 P BIHPI 583 oy The esction
mixthiyedvas edmaved dem hefdMnddboldd@h an it w%BbatlSt Bﬁbtﬂyl btherd 110 mL) was

sy e e B LGRS oo mi

and @ater1(55) mm)fDA)'ter SEIVING i B id¥0yater B6th tf(Brl 1f4 }Qrt}%a‘ézﬁilbﬁ m®@hrél was
then allowed to

ol C,
ﬁ“efﬁ&rﬁfﬁfﬂtr%ts Wrai)ﬂﬂlﬁdtoéﬁ‘p?é‘?-‘éf?%éo%lwa suifqts, priicngrntrgted [ giverdR)-
ioSAGciopFd tHylsQl B 5 pRpANEbRd4 wigf. h wat er and washed
amlv(\)at Ioﬁl ﬁ%méaﬂr%ds gérn?ng la|dr| eg Wi tg MySO4. Renoval of
Stepdhe sol vent, vyi el ded

1-fda dirlbd Q¥R @Q@R)Sa%lﬁ@ﬁ 4 c‘i&;f#@;fynﬁetmhauu%nﬁ répan-1-ol (80,5 mg,
The t

trifluoroethanone (35 crude product was use
0.5 mpol) ipanpdeous IdHBindn. wegq)adgg(aytlzated 4A molecular sieves (250 mg) and N-

methylmorpholine (51 mg, 0.5 mmol). After stirring for 10min, trifluoromethanesulfonic acid

Step

2,2,2-trifluoro-1-phenylethyl ester (190.5 mg, 0.5 mmol) was added and the reaction was stirred
at room temperature for 2 days. The reaction mixture was filtered and the filtrate was
concentrated. The residue was purified by flash column chromatography to afford the desired
mixture of diastereomers of 2(R)-3-cyclopropylmethyl-sulfanyl-2-(2,2,2-trifluoro-1(RS)-
phenylethylamino)-propan-1-ol. LC-MS: 318.3(M-1), 320.8(M+1).

Reference K

Synthesis of 1-aminocyclopropanecarbonitrile hydrochloride

H,N_ CN

Zﬁ HCI
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In the solution of

1- (1, 4-di oxa-8-aza-spiro[4.5]dec-8-yl)-2,2,2-trifluoro
we@bdvanzsae (20 g, 83.7 mmol) in THF, bor ane- mep¢myiiS2004/030442

sul fide conplex (83.7 nmL, 2Msolution in THE ) was

added at O T. After refluxing the reaction m xture

for 12 h, the reaction was cool ed and quenched wth
StepNEOH. After renoval of THF, the residue was extracted

wi Amistuteydf batzeplamaleanﬁhe\mg;é)dl 32 BmtviAltlrith amimmiokwaceohitrile

ryanffinti ¥ o290 R BTy rid ok (gop m was sired na 21
Erlempéyenflabk Dhdbe amoegen( 4t Soog teﬂﬁﬁamﬁtfan Tedys. BicapacBodhixde was

5/ 0284 9 PCT/ 004/ 030442
ﬁ"erﬁg ?02‘ eHoy: b P‘F?‘B‘éﬂyﬁm‘f‘)‘““l oriflespd ths filizate Wi qvaposate] igdpyness
invadi® The.rd@ltink Ge¥rat wasaissobdd aktticd (400 ndQ wakhed Wvithf w0 mL)

é45 g&? nd aceton%}%gar‘r}[r% éﬁ‘A r refl uxi ng éor 12h,

and e(,%mng%%r rq.a@ te UEPIEIH%S €vapor ted to glve
(benihy@%llam%aﬂlfnbfédé%ﬁﬁﬁew99F§)per' di n-4-one hydrochl ori de

ch was used in the next reaction. 5 Step 4 A
Steps?—ol ution of ammoniumchloride (3.2 g, 60 nmmol) and

32{\?1%?&{%&?% 49droZidOB 1%, 2.5 mONR Vat¥as1 RLS R B Idsk was

coolad gmicounglet yijregen @%@%Wa}edpwﬁ@enml Hicthyberempiidnsblerids s,
0.008B I %dac'ia gqgggaegﬂ@aryﬁ%@ﬂmﬂ&q ddMril-8EEd grlﬁ ger%aggy 190 0L

was stirre ays e sol Ut on Was

1,2-Pibropigethane23 mls da@?.d mnecsr Adldriett evaathdn advded desawise over 25 mm to the
. W . t
oG VRSB AL S ARy Bl o
+10 f3. Xtherreactdn Aixitiyrel wgs(tgheﬂ stirred vi gorously for 24 h at room temperature and then
pourb gy e Mty g3 SEOMNIEE, he SortbyERlARRS e SadtB8wio
brinc{:eaidbhmmteﬂﬂedi @ith MgS§)4nmckNume Wdisr ﬂilteelng ttoleateanchs énidved By rotary
amonj a.sol uti
evarp BigL R ra SE T e ot ShvdiSale i lRe Foreng og gLy esace
withWesitectind Sitibiée Hotiand efldweld tetdobr A dad 011tsé;ﬁ&it@kiinhkﬂvxﬂﬁbh4\?ds Hloved
by p{sg»?ﬁl (g%mgﬁ déga g%@ cefi -al-rr;/%g %%tigﬁin t\ﬁe Ee?nafu{lrllgt s%liu%%n al?nch was
cooldd @téor £ h( Right ?eﬂbwcwsmrmé &b)nkateu @emltrﬁjdidmamémgfeb ith cbld
ile hydr&chl oride (2. S%nt hesi s of

hexefg ity swwfésb?eaﬁml?o)@zwgm%maﬁ& PPB8YI - 2(R) - (2
Step32, 2-trifluoro-1 (RS)-

t hi ophen- 2-yl| | am no) propi onam de S02 CF3 H

N\ misgregf M@@)@é'@e%mwowp lgpropraysarkanitriled - So gt l?&nnol)

in cfenhR) HQ 1@%15 iR u@fa/{mmwwﬁefr @molnm)%s enlr&j a@?do@h
(conmmerci a %;} avai 1)

tempgesfusafonil S h.1 e sty lawarswasmﬂﬁcardmg ﬂﬁ@qums law@rrwaszvstslps with
ctherT e 3ol d16, ok GACHEPRodtb Uil 1§ oNBIHRRIGH AR aSh Lah bGer
was continued at rt overni ghtg e SO nt was
(13.5\&apor at ed under vacuumto give nethyl
2(R) - am no- 3- phenyl net hane-

Reference L

Synthesis of 2(R)-amino-3-[2-(difluoromethoxy)phenylmethanesulfanyl]propionic acid
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sul fanyl propionate HCl in quantitative yield (4.98 Q).
Step 2 A m xture of nethyl

WQeHRpAHZ8IN0- 3- phenyl net hanesul f anyl propi onat e PO/USAD4/030442
(4.95 g, 30 18.9 mmol) and trifluoroacetal dehyde
nmet hyl hem acetal (3. 120Fg §4. 0 mmol ) contai ni ngp- 64
VD 2005/ 028429 PCT/ US2004/'6 t ol uenesul fonic acid
(0.19 g) in benzene (60 ni) tirred at rt
overni ght. The reaction m Xture was diluted wth
ethyl acetate (100 ml), washed with 100% sodi um
bi carbonate, and then watler.5Jhe organic phase was
dried (MgS™4) and the sgMVe was renoved under
reduced pressure to give nethyl

3- RQ@I@MJ)WLh%f%%l(g aByAr26Rby (@2@N§OW(M b HQ! g%a;&(%@d ian ice
dr ox am no roplonate as a mxture
wateg i/’ﬁbt é‘iYeébh%rp@Omﬁtha diflugromethoxyhenzene (Fhigs42cF mabel) was added and
the rgé%hgﬁ fn@!turms M% d ftdjsrtlr Ellﬂﬁw%g'{% o?%ﬁ%ni%rgtng%tvar 4n%1.x¥h§rrgactlon

purl I catl on. stirre
mixigfe wasicpgléd iB-ap &psrbyﬂhma@ tha pEisvAsdjngted @(sR)z YNRHE), Zhen 1IN HCl when

the »gﬁlfggké%%ot%e kﬁaﬁ@Tpgy%g WY &b ?ﬁ@mﬁg& BARL %}ﬁi%ggnates
collegied by omstundileatioB, wdshedneith lxdates aidFBieEbR Qopkilizfionto gile B8title
rOpPW se m cro syringe and the reaction
Comﬁ?unfj&lrlgm asar’f’l%\é’dato warmto rt over | h. After
being stirred at rt for additional 4 h, the reaction
m xture was quenched by d|t| on of about 0.2 nL
met hanol . The reaction s stirred for 5 mn,
dishnthetd dﬂ/i4tah1irdi—I‘rtﬂ,Z)]Z-ﬂ'ﬂ&foh&ﬂ@l)p@ﬂﬁi1nepﬂ£dr$dnﬁtﬂré0§rdwbﬁlbkide
wat er. The conbi ned orga g‘l Co hTxtracts were dried
(MySO4), concentrated urf 5 reduced pressure, and
the residue was purifi ed@fl"&%h chr omat ogr aphy on
silica gel (eluted wth>~6 EtOAc/ hexanes) to yield
met hyl 3- phenyl met hanesul flanyl - 2(R)- (2, 2, 2-tri fl uoro-
1(RS) - t hi ophen- 2-yl - et hyl antho) pr opi onate (200 ng) as
Stepd M xture of diastereoners in a 3: 2 ratio. Step 4 20
To a stirred solution of the nethyl

3- Ipheniptioeothiahdiowd-8-arayipira(4R)decane ] £3 £ 0P Inuaelpin ITHRE).H200

mL) R&m ci?i@&f ﬁtg,ﬁéﬁqz gtl% (rgxpan_tw {‘}@ rﬁr}% £ tr&’lorogct:eng amaéshyﬁrlde (252

g, 15@@#113@1) @@ui€othen AINWEDE Sarnutp 1o mo@OteﬂniSeram)e. anAfstmaerd foel g The
reactiognngl;étﬁnde v9 Vsqulenr{c hq[ W)ttﬁ hz?terat %v\%élie w1l¥%¥{,#§?lean 106 ]df‘%ddW'th
MgS@i.t RerhdvaHiEIthe okvert, gialded BY1,4-divela-Bhaenspinof4. Hddoeglyn212f2-

.o ethyl ac The, conbi ned or,gani c | ayers were dried
iy hanGEE® Sehe S GO Gk 44 6 vt fichon

Step3- phenyl net hanesul fanyl -2(R)-(2, 2, 2-trifluoro-1(RS)-th

[ en-2-yl - et hyl am 0 caC|d(1 ) whi ch
el CtiSalil LB Rt PrOOREF p0rf PUL T Raneidgl &
83.7 Emm-BD) i TSIP] bbrarRn@hy! sulfide com Iex 83. 7 mL 2M solution in THF ) was added
henlrrethanesulfanl- trlfluorolR) th

atO" opﬁf@ﬁr@uwg thstrml%{hm%ﬁ) )M Mﬁ%reefélpaweagwlqégm guepghed

with !V(E@I—P Aﬂe‘r ARV IHFD 1R 9@%5 DOt d Lvﬁh B a%@tlitte aﬁ@%ashed
78 mmol ) in DMF (3 n) at rt was” ad

with ngyngw w1@1 Mgﬁfomw})nceﬂ@qtq:dd%we By(2,2,2- trlﬂuoroethyl) 1 4- dloxa 8-aza-
spiro{4.5]decane (19 g) was obtained.

Step 3
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di i sopropyl ethylamne (0.45 nL, 2.6 mmol). After being

stirred at rt overnight, the reaction mxture was
wa@onsors4eat ed under reduced pressure and then PCT/US2004/030442

partitioned between ethyl acetate and brine. The

conmbi ned organic extracts were dried (MgSOH),
c odrEeh Maiflectoethdle t.4rdetadeda-ppieais didecane Grig, tomanelpwpshgded to a

solutz@l otRY dﬁéf @gm@y JZJ @g&&@r@gﬂ@%g%% 4%4 kRRoMEt was

remRET td@&ﬁ@ﬂeﬂi{@@d&mﬂhmahﬂ@)pmdmﬁ -arlechydrochloride which was used in
henyl met hanesul f anyl - N- (1- cyanocycl opropyl )-2(R)-(2

the "eﬁtpriacfl%{l fl uoro-1(RS) -

Steptdhi ophen- 2-yl et hyl am no) - pr opi onam de (164 ng) as a

gi ﬁéﬁéﬁoqo%&ﬁ%}%%tuer% %3 Mﬂmolganfi gt aém% {:&g‘% BAP g, 60
mmd?) \3&(ﬂr¢;iare6)n waker/(3§ ditl) aﬁ@ 1-(2,32-8(ubldeths))-piperidid42ome hmrochlorlde

BN e e R e

then %ﬁﬁlgﬂ tb FHQ 1 $@th4bdion car@f)nate and the reaction mixture was extracted Wlth ethyl
nmet hanesul f anyl - N- (1- cyanocycl| o rop tzzf}E{
acetate Aftef nying @5§r6\laﬁ(ﬁ385h_c tsﬂlv% Mapremoved o ylel a le re 0 ydroxy-l-

2,2 Y-tﬁﬁJH&e@M)gfﬁ)ﬂﬁ’cﬁ%M ORI dnd2%nlTRb-1-02, §§-2r1ﬂﬂ$¥86)hyl)ﬁ1perldme 4-

he reaction m xture was stirred
carbenitriigy rTMsrfmemlde Wﬁethenrte%d aitht/Neanyganjacselution idyle @l é@fclédl at

roongfeﬁ%éld{u?e /ﬁﬂf reﬁrﬁ)%bl‘yfﬁlejsglvmttﬁé Fé@i@ué"@és d?s‘%l%c; ih @G Fether and

en et acetate and brine. The conbi ned of gani c
treate&wnlaéNéiGmletlondn dieganeMi BOD)ids wers e”létmeﬁ andedtied yadar vacuum, to

65 n
ylekﬁ%&%q @98 mgmaﬁgfp ifeHE aaboRiHL fqaggchtmh.gp poshNg
conpound as a mxture of diastereonmers in a 3: 2

ratio. 'H NMR (400 MHz, ER@KBt 6 7.57(1H, s),

ST R g vt B e o

3.09 (1H, dd), lthphdh-ZZQ-cthyming)propibbarhBe 472. 5( M+1) .

Proceedi ng as descri bed above, the foll owi ng conpounds

wer e prepar ed:

N- (1- cyanocycl opropyl ) - 3- phe t hanesul fonyl -2(R)- (2

,2,2-trifluoro-1(RS)- furanzs% et hyl am

|no) pr opi onam de as a m f d| astereoners in a 3:

2 ratio. HNI\/R(4OO & 6901(IH s),

7.63(1H, s), 7.39(5H g4o (2H, m), 4.58(2H,

M, 4. 45(1H 20 m, 3. 9'1H0n) 380305(3H m

3.09(1H, dd),1.45-0.79(4H, m. MsS: 456.0 (M+l).

N- (1- cyanocycl opropyl ) - 3- phenyl net hanesul fonyl -2(R)-[ 2
Step 12 2-trifluoro-1(S)-(1-methyl -

1 HTQX to18 |(0° %) ysltl)r@J !&'thi%mof‘ﬂ]Rﬁﬁﬂmognﬂﬁhfﬁlethaﬂés“ﬂﬁ%lﬁfbggmc acid

(connvyerc1qlly4a5(@12a,h|le) (4@1 g, 9. (le(qoﬁ.] in q1)etha1g)l 7}3)@11]:.],) v@g)ntrogqug gas for
15 ngtglnd R Q&%tfok"mlgg)e wat seitdand N Ak& wh confMRred %ﬁ?o@:n{l%lﬁhe

solvéwt (Mas thymenapgratcd pndsp yacpuiB ipgisqipkthet AR nasine-f ohgiym¢tRynef 2
I
Sumﬁirg&) Hnge#etﬁrﬁlﬂafl% “{e#ler%% pr o‘%. onam de. "H NMR (400

StepldHz, DMSO-d6): 6 9.60(1H, s), 9.02(1H, s), 7.40 (5H,

) S b b ROl s
18.90n68l] diitd, triffjarodvBalddi8de inetylhemi&Otal (3.12 g, 24.0 mmol) containing p-

N- ( 1- cyanocycl opropyl ) - 3- phenyl net hanesul fonyl -2(R)-[ 2
,2,2-trifluoro-1 (RS)-(1 H
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i ndol - 3-yl ) et hyl am no] propi onam de as a m xture of
di astereoners in a 5. 4 ratio. 'HWR (400 MHz, CDCl3):
W@2®54284¢%, | H), 7.60-7.0(104, n), 4.58(1H, mPCHUSRIO4/030442

4. 05( 2H, n) 3. 62(IH nm, 3.80-2.95(4H,
, 1.40-0, 69(4H MS; 505.4(M1l). 66 WO 2005/028429
tol yll@gmg(@ég gipg benzene (60 mL) was stirred at rt overnight. The reaction

mixbiré Jva§dr'| RBQAGHH pRA %iéke) (‘l &0 ﬁYf WARA R TBENRDG SH lbfcglrﬂ%hatez gind

R) - 2-trifluoro- idg
therpw%tﬁy |T§19 P8Ry PRAse as drz:d;( 50y landriha 9 [pend peoranovaiunder reduced

I
pre&b&% hdd ;ﬁllg il %%}slrlyp)éee 1?65!%\%%1%55 @ Mﬂuoro'\}_(ftf)
hydroe&yeté:dwmpbmmpan as3-nfigtucti dfldisstermmeis dxatphiehyl s, NBesrude

matlt:lflaq) %J%)ngﬁﬁlﬁéi(%ie%rm@ﬁg unf?aélﬁ?l pyrrol -2-yl et hyl am no

Ster)br opi onanmi de. Ms: 661.6 (I\/Hrll) I
I 0 0
R ﬁ% fC §%28 )Cs]tlfor Ogé(tf% %S; mel_tM}(l:l )Hl¥let anes Efﬁm?l%(}?) 2
trifluaro-i Ry drok yethyYdneib d)propish 109524 a1g] 1065ath 61§ and\BiopKkae (zﬂ 5 mg,

93P 1y 0B (oY Yo RS b N et hd S cume b gpuia viaa
mlcﬁ)syﬁ@e%,n& tHerrd:afchcuﬂthulf( ®&)allowed to warm to rt over 1 h. 3%&65 being stirred

t hyl am no) pr opi onam de. Ms: 4
at rt(F%a%?ltlo aé% h; the reac on mrpxture)ans denched by addition of about 0.2 mL

metin6Il Tth)é maec)ﬁq{nszﬁmpasl s)m’s’d o5 i, |dHQtE@WﬁB BRXYRRARMhEBAD2
nesu - trifluoro-

am(n%d ‘Ylghn%ﬁ?fe ) S‘IQ CW@?Wr%Cr%VW%‘Wr@ ﬁtaqﬁ (YeSOpseonsggraed under

redu(:M*‘rJr}ssurg naélg )t/lgel rgs&ciug gv;ls furéﬁedlby flash chromat?grzg)g% Flglcaz%egelv.tt%d

with 1y jlt({)ge/fhp{p@eﬁ 1q xlg)ingﬂml @-@h@yhnethanesulfanyl -2(R)- (2 2,2-trifluoro-
LROMED Ry RN ABh iR PLER RN A& 3eh
( g) (1%2&%cycl opro )%%l {) g nettﬂaauéé;%df'aony Oghfés%r %
rm1022tr|fluoro 1(S) - chloro4 15 6.3 (1),
dr oxyphenyl et hyl am no) pr opi onam de. Ms: 51
Stepmygl cyanocycl opropyl ) -3-(1-net hyl cycl opentyl )-2(S)-(2
0 a stirrdd| sglytion af{tls) methyl\Bephenyimethanesulfanyl-2(R)-(2,2,2-trifluoro- 1(RS)-

oS MO IRVBEOB SO 53y Mo (30 egor

tempepatire tvas dddadaqedis S\- &@Hydnwy(o 77 mL). After being stirred overnight, the

reacﬁi{h(en{i]&(:usé VROSLC%(I’Q}eg %tg%gﬁéltgcgw% ﬁtg{ %@%ﬁ%ﬂﬁ@fﬁ'% g klﬁ%gspff > ca.

3), an@th2n txtiatied wﬁth) eﬂ:ﬁ/ll:é):eththl "Dﬁhbeﬂlbﬁed organic layers were dried over MgSOs,

and nthtrgégﬂm no1) IBV ne§u E@Rﬁ&ogaﬁgﬁ{ﬂq—%} thg(phyn %vzl

ethyl,aﬂl,lfﬂ))"i)fdpfdnli@bﬂ (141Shg)rmtidnyl atudsd rLMOY PfuRRe PullBeatih:
1 (Mrl).
Step (1 cyanocycl opropyl ) - 3- phenyl net hanesul fanyl - 2(R)-(2
, 2T@a §d11!1tfo|nleb@B@hér{yﬁﬂetlﬁnb%ﬁﬁr@%—ﬁ(R)%@2 2- trlﬂuoro 1M§) -thiophen-2-yl-
et hyl am no& pr o(fl onam de.

|
ethy’ﬁl?’eny RIQRiPTHE 3] 980 Bgyd-§2 @nﬁﬁehymmm&ﬁwmemhwtrmmm(an (92

mg, 0. 28 .%nio[)mf] D @) RSk wal ﬁa’%ﬁd ?I:ATU /337 me, 0.624 mmol), followed by
yl et h 'am noépro i onam d 0 ({ M+1) .

d"SORFOele@ ylaméte r‘%m oh§ rrymcél pﬂrfeqnwln@stmd et bYeamight, ¢ fRpet{od
mixturd ws bércEdeaRE Qmae(r %%Lcéd;)q&kur%mﬁ%beneﬁggmoﬁm between ethyl acetate and

i no) propi onani de.

brinenT'lq compingd egashie pxicsisl Wergdrisd dMgSoet dvanesuated amiel red(d)l peRsure,
and thgregdeJ \k’% lﬂﬁﬂﬁgd tg)(m cl]irgﬁlgtegrg&y'\?é:snl i¥3 éelfeltlﬁ@ﬂL Y)lth 1: 2 EtOAc/

am no) propl onam
65
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N- (1 -cyanocycl opropyl ) - 3- phenyl net hanesul fonyl -2(R) - (2
,2,2-trifluoro- | (RS)-thiophen
w@2005024399 ani no) propi onam de. MsS: 472.5 (Mtl) . PCT/US2004/030442
N- (1- cyanocycl opropyl ) -3-(1- met hyl cycl opentyl )-2(S)-(2
2,2-trifluoro-1(S)-thiophen-2- 67 WO 2005/ 028429

hexaeT 100l dpheptmetianespifanyirdt-A ray o prienso RN AR L@, 2. Msiluoro-1(RS)-

thlopﬁ%‘f%%’leg%agxg%o Ipro 10nam e (564 ng) as aﬁn ftgr;/a é) glsset%rteo rs m a % (%tlo

'"HNMR Roramidjdr iomer 1400 R)HzélCmb @xw 695(9H m) 4.39(1H, q), 3 78(2H 5),

535 B LSt 00 B3 P PR Bin st byt 20 (2

Step ,622tr|fluoro I (R-3-chloro-4 5

R RO B Y 8] i P BBl B e Bk g desde Qigion

of 3- ﬁﬁenghﬁdtﬂaﬁésupﬁr@t M(S)cyéim@ﬁh@f@ys 2(R)-(2,2,2-trifluoro-1(RS)-thiophen-2-

henyl et hyl am no) | onam de, No:_484.2
yleth@%ﬁqr)o)proplonamlde (159 mg, 0. 362 mmol in methanol (3 mL). The reaction mixture

was hh{ea 2C §5A6 ¥kd m&r féﬁ%lve)cnﬁe mawr{a&t B@RES predsordY Thedbdlue( 2
2-trifluoro-1(R)- | or o-

obtamewgn@nsd Retwigen a?wlr?@ytpﬁe@pqi brm@nif pecompined gregnig extigrts ywere

dri SO concentrated under reduced pressure. The crude was purified by passing through
© gl 5) anocycl opropyl’) - 3- p( 2-di f1 uor onet h%xypheynp % s

a shqmgamof aﬁ‘,ylht): R(gRye-thitite, cemppyridfas @ orixjute of diastereomers in a 3: 2 ratlo

(R5) Nk CRORRAZ OO ST A PEAP 95%R 4 7 06%11£8P 630 (i,
t), 4.58 (11 qy andalyiol (D) $16Y { B, oy, 10prH i), BBP kitheld) ] 42099 (4, m).

2-trifluoro-1(RS)
MS: tE%% S)@ﬂépi 2-yl -et hyl am no) propi onam de. Ms: 404.1
( M*ribéeedmg as described above, the following compounds were prepared:
19%5% %g&% Heq%ﬁl@?fp%%‘% fg%étﬁ AT Q%y}e)"(‘itzrbatrr‘i?ﬁgr'ofﬁﬁé/)' fuigh-2-
yl- etﬂylﬁfﬁﬁab)&dwdnﬁﬂide%s ¥ hn@delivy loam@akcﬂﬁ@pinamamraﬁ 1M5~IMR49002\/IH2,
Pr oceedi ngql]as descri bed above but substitutin

DMéQ 0¥ 08108dEedal BEHHE 0D TRAIRH Mh BAP-8A8CE, M §8|ng m), 445q(1H
m), ﬁéd&%#%)@%@%@ﬂsﬁz )ﬁ‘?es ®hyldanees @'79@?1%) MS: 456.0 (V1)

enyl'met hanesil fany i oni c aci
2(@5(lﬁmzwcmsma%mhymmth@wsﬂ@er%@h[ygl%%r@llﬂwed@r(ﬂ me@yl-
1-
1H;§/¥r§ﬂ% l)& ylgnm)@?%p%%g?[ﬁeﬁret hyl cycl opentyl)-2(S)-(2, 2-di
NNHU(@BD MHz 6Pphen-52-50H7. 25618 tthy Béﬁ(ilﬁommwd}ﬂldihmh 445(2H,

o SN GO0, 800l B 5 Py S48

3. ﬂ%]kﬂdﬂocy&)opmbyﬁ@ -rhdBethdnesudiodD- A RF2, 2I;‘Q)-tr1ﬂ00r941($)iihrl-

as descri bed above but substituting

n
by P SOt B BORGBEHiEt ny | hom acot al - v th
di ﬁﬂiwwmtmﬂ{ﬂ@wmdgtmm(aﬁei)a&b ORTAV).cem (SH, m), 7.18(2H, m),

-C nocycl ropyl ) -
6 73 BHo T A o0 . 4y, P63 H100R 45 BOREYL i bihe
t 0) propi onam de. ' HNVR ( DVSO- do 6
06()@}12[2‘-)!81\4%8 Emﬂ )p7 81 7.55 (1H, d), 7(30 5H)
7. J’mlfzemoqyclomopylef33phen>(lrmﬂharmtylfon>41 %R)-12, 2243tr1(ﬂwo 16 S)-(1H-

indof3; g@e@é%nnfp%prﬁ%@fgf %"‘i’ﬁéﬁé Oﬁ%gbt?fga{%ergﬁ% ﬁmol 00

(1I—];IMER)(400_M/£MH?DG/H;)18 8419%s, AH), 7.60-7.0(10H, m), 458(1H m), 4.38-

4, os&%ﬂ TG %gé 9%44&%2'2@%3’@@ naNGsUdsapl12(R) - (2

yl - et hyl am no) propi onam de was oxi di zed as descri bed

above and N-(1-cyanocycl opropyl)- 3-

phenyl net hanesul f anyl - 2( R) 602, 2- di f| uor o- 1( R) - t hi ophen
- 2-yl - et hyl am no) pr opi onam de.
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IHNVR: 69.01-9.04 (1H, s), 7.62-7.56 (1H, dd), 7.40

(5H m, 7.14 (1H, m, 7.09-7.05 (1H, m, 6.18 (1H,
wa@tgos/028478 (1H, m), 4.55 (1H, m, 4.40-4.25 (1PCT/DH2004/030442

3.40-3.25 (1H, nm), 3.40 (3H, n), 68 WD 2005/ 028429

PCT/ US2004/ 030442 3.20 (1H, 50 (2H , 1.10

( 2W(1 nayanowOn@pylMfyclqmpﬂmetmwoey@@) A-Hidlyprg-16RS)-1-

pheng'gs@fofwz@ggﬁfgw%fg@é 9( S@grﬁ}ﬁ%quﬁﬁg’wn%aéﬁ%h‘ihafbwl - 2(
phenplyelfiynly by trgle arvBio3 ol thani de S02 CF3 H N NCN H O

LD kBl S DB SO SR Ry oty Shotsh 0
trlﬂuoito)l(!f\’ﬂ)sl phcmatseldon\ydpyholbl vintbplemnp)ryorapridep M 6656 (g 1).
C o Bmnbersbarat el kN kL e vl
methymyﬁmeliylethpd&:ﬁnomﬁdﬂmmw MSMBE%MGII he resulting

B S e U R e S ST
thloﬁ;lﬁlla Iz]es/ggtg Iailam%sgw@mnﬁdel Msit43en,(Msaghed with hexanes

oy ErPRSlsPEpE) Pl ferepR e ndRg b s oa A R B 3
triflubR- {(RS)-@pHdn- ﬁ§1e&]ymmu{oﬁ)r§;%ﬂa%1d§m$> 538 IQMam l ce wat er

cool ed solution of |i ide (2 mL of
1.§( M;yqnﬁgyclogﬂ)@gl&i-35(61rqe§1ylcyclopentyl) 2(S)- (2 2 2 tr1ﬂuor0 1(S) -3- fluoro 4-

hydr&ﬁheﬁﬁm&ngmbﬁ%ﬂawMgtmlls(w@nyl propi oni ¢ aci d
di t'i on was done b ortions throu

a MihaenogyslopraenD)d- nhawlmethwsw@n @:ﬁ@r«%ﬂ yidluergetS g loro 4-
hydrSYBheHAR anifl) HRBioh£RAOHE: 918S (ppved, and the

ctron m xtufe was heated at Teflux for_16 h. The
r et cxamocyeioptopyle-3vdsnetieiryviepEnt oS hEad 2-tilyowoldetihydroxy-

I ther (110 nL) was added,
phen?[ﬁl, l{y Pgﬁﬁrg&a?%&lgﬁ se ao}g?ét P/%r%;]of water (5 m), 15%
aqli¢ bu&qulommphlydr(dmedwlcwomwl) 2(8na, Matré]uor@iES)ﬁ?cblydroxy-
stirring i.n the. i r bath for 1.5 h, the
phen A{&hé/[ammo)?no‘?(lf) garrrlelg%l\lsag’ ? ﬁ? @@leljl The filtrate was dried
oVE{( 1 -ayhydicbpspsipdi(lmmesiyldyalb pentyd 2l Se @2 trifluatoeld RY-thiophen-2-
- tg}h)?/e. 2)%@ .25 . )
yl-etiyepo)prerienpmisien My AR AOYEW £ any! - propan-1-0l (14.9
g) N- (1-Syeﬁpcy&loﬁro@pﬂ)thhaiylméthanesulfonyl-2(R) (2,2,2-trifluoro-1(S)-
m no- 3- cyc, sul f anyl propan-1 - ol
meth@%ﬂkyéa”{:}m)@@p‘ﬁﬁ%i‘ ngp%fﬂgM]% ‘di met hyl chl or osi | ane
(18 ﬂcﬁnodﬁﬁmmﬁvb)3rphén)(lr%thhrﬁsdlﬁhﬁW(@mZnQ)lﬂymdndlll(lﬁ A HBPoxy-
andtrl g/}amne(ZO?rﬂ., 149 mmol )

Phe“?%ﬂmagh‘i‘%i’rﬁﬂ’@?%ﬂ"e M?tfﬁ f\Mis stirred at 30 room
t ew%%w}@ld‘pwpyﬁeﬁmbn hﬁ»ahweanﬁdy@r(vgmlmmnﬂbb@n(m ~furan-2-

ylethylammo)pr)op1\glr?ilasm131(3d MS: 424 0 (It\/Ill?) layers
N-(1-cyanocyclopropyl)-3-phenylmethanesulfanyl-2(R)-(2,2,2-trifluoro-1(RS)-indol-3-
yl-ethylamino)propionamide. MS:473.4 (M+1).
N-(1-cyanocyclopropyl)-3-phenylmethanesulfanyl-2(R)-(2,2,2-trifluoro-1(RS)-thiophen-
2-ylethyl-amino)propionamide. MS: 440.1 (M+1).
N-(1-cyanocyclopropyl)-3-phenylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(RS)-thiophen-
2-ylethylamino)propionamide. MS: 472.5 (M+1).
N-(1-cyanocyclopropyl)-3-(1-methylcyclopentyl)-2(S)-(2,2,2-trifluoro-1(S)-thiophen-2-
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WD 2005/ 028429 PCT/ US2004/ 030442 were separated. The
aqueous | ayer was extracted with dichl oronet hane and
wo bmsozsad ned organic | ayers were washed w t hPQT/USEN4/030442
dri ed over anhydrous sodium sul fate, and concentrated
to give _
ylethglagningpromienagnidti A% HY2-4 (V&2 oxy) - 2(R) - cycl opr opyl net hy

Lﬁ‘r'*k 1&%}{%&!‘0{5}%%-5‘-\(1-ﬁthJEyclé;%ﬂrygﬁz@)(z,zé-éhﬁ&oﬂ(1&4-hydroxy-
phenjtlet(hylaminobm@wb@mm M8: il 0.2V y) - 2( R) - cycl opr opy! met hy

t i SWL{ ag}ﬂg,c o F{Jtﬁﬂ;géfrlyﬁl%tlﬂa‘ﬁf&ﬁf%%&a@b?2?@!‘%@ L) 3chloro-4

hydrmyphe)lykamgﬂahmid)mnmor(aﬁﬁddﬂl\)ls V@é$2|ﬁM&ﬂ)&d at reflux wt h

Stark t
DP?QF h?yggéﬁgloé%ﬁgég %P%{}Yg%ﬂ ARE u :y(l)-é_éi) g%,rZ %1{ Rudr&: "i‘(“‘ég L cZzﬂloro 4-
hydr@@Lthﬁylﬁle&niho)bEbpitameGSMSt hzyu 2@cehate to g| ve

tert b |
Ly biReE bRy TP AT 22 ey (A3 ehoro-+
hydr%@bﬁwlble?@{aaﬁmrfaﬁoﬁaaadélm% hsas 3aMpaj e tan oil. Step 5
a solutiron o | ILum n
i nV-6i- cwnwﬂwm@ﬂhgm ommgihgryphe éﬂ%ﬁﬂ‘eﬂﬁ‘ﬁg&m%@ Yii?
mﬂut)ﬁ‘)tr (REWIfogﬁéhtﬁplewﬁm%ompl&ﬁ%&d M9 586.8(M+ice acetone

was a

bu?m @waﬁe%@p@pmr%fv@&wmp?@a"@wﬁawr%’ﬁwf%e?t Rrear &y
thlodhgi?’é gYLtﬁileMlnl))dr@pm’m%ldet K- bowr @@t hyl i dene) - am ne (3 55

I n anhydrous tetrahydrof uran
drl&pbwmocycfpn@pﬂéé@wl@WfOWlfaa?tbﬁ*r@S §.‘/1t2tﬁ6h(2t2v7aﬁ'§1f1%fr°r1é‘é? 1-oxo-

1- me#l%l@prfﬁg?ﬁ%?aﬁlmgr %Xanﬁlg@ M&tfoandal | oned to stir

in a freezer for 12 h.
Theroeeediog adeseribrd abave M§u%®wlegitf1ﬂﬁl€’@a¢€é3éde@w& meghyl hemiacetal

with %ﬁhx% o%&e?ﬁ?e%?ﬁ@&% et bRf i(ﬂ??rﬂﬂg 3%%nﬁx§@ﬁ1§%§tﬁﬂn%ﬁoblomc acid

e organic’ layer
with a(”ﬂ)-ybdmzymymjmnulmngml-} @treqth)dm@mtylmrgﬁom@aqﬂ previded N-(1-

Cyanéiy tp‘g‘{VtXnggr op%yﬁ%ﬁéﬁé u?(?&’{qz%xéﬁ?ﬁ i %) PR 1 wor o

ethy}a}nu(oﬁsromb\&ﬂﬁdieet HNMm(Dmsoa@d 5[8.80-(( Har),t? 56 (1H, dd), 7.08 (1H, m),

but yl di net h 0 I ne -
703 {1 FmnGDEU £ 4 B G HORY T i)t 1 3D e R SPHT), Bl o,
s). phenyl et hyl ) am ne (5.65 g) as a approx. 2:1 mxture
\émullfrlgpqe\é\gg @ggp%grltgg é}tﬁ)b/g bgtg%)l.(ltgsﬁla}tlgg trm*\pgagg%aégqiyaegtg?tgﬁ hemiacetal
wnh?ﬁﬂlbbfifa@éiﬁdéh%é AR QeSS BF AR AL Wik &fdcdsprapy))-2f

ert

pheﬂymmwlfgwlﬁéin(é%ﬁﬁb{orwl(M@Rph%y%vb%%wm%mgﬂ“a@wf
‘HNQ%@\%&X laly: 6%.2-28d i1l LHUpER7 36 B, dPHeOY S8R 8, 6.11

(1H,-d€)t €85-4B01(WH, dm)n’hB(h)’/QQ (1Famy) DREAB1 HYH, yn) 2268 (L&l o). Y8 Bl m),
n h 22114hhl uoro-1
1.52 1&‘;%%%@??3/} i&ﬁ* 1?11 %de&f\gaé aé&dﬁg M-Zr r{g Ut yl anmoni um
fl NQI4c§7keloc>(cldbrd)5y1)dﬁphﬂ:n)0m&1jlanesulfaeylrmy(dﬂedlﬂmaﬂ-l(RS) -thiophen-2-
The.reacti X I 1N
yefyaBapronemnis gt teihed B e e el Bborong -
pher@lﬂi@ﬁﬁnﬂiﬁﬂfﬁﬂf}llom)qe 2afﬂiloms(R¢-mmS;ﬁleﬁ-éd/l whyllametobwéplonamlde

R g S ) BN S B S D B0 .

6. 18%@%{‘% Fay a4 n})04.85 thq Hi)dt A-OIQH, A 4BSs (1U W40 (3H, m),
purified by silica ge

68



5

10

15

20

25

30

WO 2005/ 028429 PCT/ US2004/ 030442 chr omat ogr aphy usi ng
4:1 hexanes:ethyl acetate eluent to give a m xture of
W@2@y0tsapy opyl - PCT/US2004/030442
met hyl sul fanyl -2(R)-(2,2,2-trifluoro-1(S)-phenyl ethyla

m no) propan-1-ol and 3-
320615}{:In6rir5@rﬁ9ﬂn’e}>hslp§2}1lﬁ@nw/l\@ Rftl¢450l.2-trifluoro-1(R) - p
henyl et hyl am no) propan-1-ol (1.91 g) as a pale yellow
oil. 5 Step 7 To an ice water bath cool ed sol ution of
3-cycl opropyl net hyl sul f aayl - 2(R) - (2, 2, 2-
trifluoro-1S-phenyl et hyI am o) pr opan- I -ol and
Synfhesiydfl M ropydayeoprppd)ib ﬁm‘h@dre;ﬁ/(rﬁgtha(ngs,uﬁp@al -2(R)~(2,2,2-trifluoro-1(S)-
trifluoro-1(R)-ph no n-1-ol (1.75 g,
5 5 ol ) in anhyli S e R ;%(an%ﬁ’c%% m) was added
H51 0rl Cr03 (26.3 nL of O41|\/p acetonitrile [ Note:
H5106 (11.4 g, 50 mml), 10 03 (23 ng) and anhydrous
acetonitrile (114 nL) were sgojred at roomtenperature
for 3 h before use]. TI& cpoljng bath was renpved and
the reaction m xturewas<g ed €er 4 h. An
addi ti onal oxi dant tlan 5 ) was added and the
reaction m xture was™>Stirred an additional 0.5 h.
Sat ur at ed aqueous KH2PO4 (50 nlL) was added and the
Stepieaction mxture was extracted wth ethyl acet ate
The conbi ned organic | ayers were washed w (5
wediice wafer hath cqaigriokutign 3 -gsictean AR sistm hrpy eUéPrné«aand
d10x81‘é?740qHWSQH§te§ Qéth UMefl‘@Ic?@loﬁBﬂan@ oRCENY( ﬁt‘n%g TRORaction
crude product was dissolved in saturat ed sodi um
mixtyyie Gvap Blaeed do WaRFhedoap fampgialir3nd stirrerelor 167k Rioganstvay removed
undeﬂe*aﬁéed gﬁ%ﬁ&%&ﬂ%@ﬂeﬁﬁt%g%%&uyﬂﬁ%ﬁwg %L&&&T@ Ipﬁsmm mga

teri e aqueous 1 ayer was usted
and Mmeh irg\efi@eragan dor@thr dbe prpdudt was @tllh‘}tf—'d @cwmr@ ﬁltrﬂﬁ@n, washed
I

with g%)%?éyta%d l)%énlg%%i\t’@ § g(Rt)ele‘un %elwgﬁ&miyﬁg@lﬁ%mmc acid
(57 3-m yed whitooplitinet hane 20

§ul fonyl -2(R)-(2,2,2-trifluoro-1(S)-phenyl ethyl am no) -

proplonlc acid and 3-cycl opropyl -

ne'f@meswhtémwled 2¢IR)en(dt lithi@n tluimidugonydridd (200 mL of 1.0 M) was

adde& %l bqoﬂgf%rﬂmg 2cyC [)rf)rg;?}lm@t%olgul%nylpropl%mccj: a(: %15 thggc}dltlon%ag 801% by
tappidg Oyeiriags epyilghet thiaremubdhanyinn2( R)te (ditrd] Brdtaged baserdutinS

SHUIEMC AR QRPN S ——

mixtire v\%@ rddR By freth hydtand m)edpﬂi apicowater eh. d Dictd 0 ether, (1 00 BB) was

e cprepatcetooni i e huckseRlorlgel
and Mt@ﬁq K‘WLgDARMhi'rB@ if heQe vhater Batf FornOH, khe rBaciBmneitge $vas

m.) was stirred at roomtenperature for
filtergd. "Tf*l?eﬁ“r?t% afe% dirgd opnanfydsousedipm syifats, ApbePNERLTRISE %th%ﬁﬁ)
amI@Cﬁwosmw%ea@tsurfaiyﬁgroaguﬁepm §ggli um bi carbonate. The

aqueous layer with extracted again wth ethyl acetate.
StepBhe conbi ned ethyl 30 acetate |ayers were washed with

br k RGudH df@gR)oa\ﬁﬁ_ oe-'S"E?é‘(%J %&ﬂn& M}'ﬂhﬁ&lof)ﬁlﬁ-ol (@md g, 93 mmol),

concentr at ed roduct was puri

rert-gityldiowthyshloctsilenedd o egal®R ), AgNV- i‘”ﬁéﬁ(h‘ﬂé@)l’)éldﬁ‘}l(lgz mg,
1 49%‘?&1{%‘8 th ylé}h IHE A %E‘%b %iﬂ?td $onf1éfﬁa§j'|gﬁfé 0RHD 'vJa's %’ned at

by ¢ | za om di et er an

roongiemgerature for 3.5h. Saturated ammonium chlorlde (300 mL) was added and the layers
N- (1- cyanocycl opropyl ) - 3-cycl opr opyl - net hanesul f onyl -
(R-(2,2,2-trifluoro-1 (9S)
phenyl et hyl ani no) pr opi onani®de (6.77 ng). 71
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WO 2005/ 028429 PCT/ US2004/ 030442 CDC13, 400MHz. S

7.59 (1H, br s), 7.44 (3H m, 7.39 (2H n), 4.38 (1H,
wa@200368848Hz), 3.68 (1H, nm), 3.64 (1H, dd, J=14pOrpS$2004/030442

6. 4Hz), 3.39 (1H, dd, J=14.4Hz, 4.0Hz), 3.03 (2H d,

J=7.2Hz), 1.57 (2H, m), 1.21 (3H, m, 0.79 (2H m,
wergsepeyaied. HTher@queqnls byeowmseyirasied patadiqhinsemethane and ta corinadg
orga‘ﬁfbr[EE%FsCWé?‘é WishRY dith BRkE dgcfd%ve%%o% s8dium sulfate, and concentrated

benzyl sul f anyl propan-|
to gine ( 1 leeyhahddipethplsianylpxy)- ZaRbmmrmhrnmésmufymhylemﬁaml@a
(4. O@g)z trifluoro-1(S)-phenyl et hyl am no) propi onam de was
prépared. MS: 466.2 (M+l); 488.1 (M+23); 464.1 (M1).
StepPr oceedi ng as descri bed above, but substituting

L RSB PRASGRYRRAA e AR i b

metlarhdhyﬂz(@le @mgnSﬂ Smnib(), trlﬂuoroacetaldehyde methyl hemlacetal (11.4g,87.5

o B R L BE SRR B S e fr 22

The Mafdonayiatee wzllshco&iehty‘iltélihﬂﬁrchfﬂ)lhif’ato@rthéd -0 5111(ca2 g%l u;mg 9: 1f |
phe met hanesul f ony trifluor

hexaé‘ey?thygéﬁet%%é’ Eﬁ{ﬂﬁ‘if ’a{’r‘l‘fy ey aBWQﬁB()d’Z‘sR) Proceedi ng as
cycld}ﬁslﬁ)ﬂm&ﬂﬁsulfanﬁ?hémpleﬂlyﬂ (RDOMARIS- et%}‘l%ﬁé)ﬁlﬂtn'e'(@ 5 g) as a pale tan

1- am nocycl opropane- carbonitrile with
ol 1_ ami not et rahydr ot hi opyran-4-yl carbonitrile (prepared
Stepas described in J. Med. 15 Chem, 1978, 1070 or PCT

ap A?I ication publ i cation No. WD 01/ 19816 as descri bed

on ?)5@‘@”104’1) p@pﬁﬂaﬁp@n@ @&%ﬂﬁt}\@@ql\af@n in di-n-butyl ether, 10.8 mmol)
and ErﬂiS/ﬂl@thtgﬂ'rQ\?Woﬂﬂatf‘('l@@%L")‘cB&eJ ﬁta O%EN: 5&?&#& BN WAl adte rle()(z_‘) rt-

2(R)-afm no cl oprop pr opan-
butywmﬁhml pylaw)ﬂélf)sayb%nr@wlmhfﬂawﬁnp ﬁabthy-l]dﬂ 2psa= ovi ded
trlﬂdﬂgfﬁélyﬁ&@igin‘?ﬁlé gf‘%d% ?h Plrrglgéﬁ ift ?r(\lé/dwu} te%ra%?g}"wam(alf &%‘ﬂ?gropmse
Thepepstign mixky¢ wad th@) trm@pe@@ama@eonmwahy isp Oath emd dbvivied to sais for

2.5 ﬁl%ﬁs&ﬁ%nﬂgg lﬁ)léex a%e?f $ 1? ? 29@5: 1%% Itiglé g}lxtﬁr%iv Pgurgd 1an> 15;1%/2}%

saturaied p@gehiimmploridé R)d- W, egi;rzz;ted with ethyl acetate. The organic layer was dried

over i aigiPktiuhh SUGBECN A  PRRRRy e W et
2(R)Nyo{ldprog5dmethyieslutfqn‘rydm}w])(23 solyiclhapr1enyhemtidiangmidefand yi-ad4-
but (%?2;) l2tr|flu§ ?-1§SE°-3 It h .

Y SPaTR R ERY e s Y R Rb P BB sPomsthy e fapeth . 3 Aairifjuoro- 1 (R)-
phenb&le(hijzl-)m‘yxaél (Fe65Cd) @ph apprdy. 23 -rReryWiTet Ranssdinfriimeke pR)itodt
furt ltrlfluoro 1(S)-4- 25

hF‘i RISfiEdRBNy I et hyl ani no) pr opi onani de. MS: 484.0 (M1)
StepN—(l cyanocycl opr opyl ) 3-cycl opropyl nmet hanesul f onyl - 2(

2-trifl
t hT%%H&%“@C{HIaQ{ ql’J???leQ ﬁi“ﬁ/éﬁoﬁf tE ey AR solyiisn (4BmLpof([Rdex-

buty llﬂl%'nge%h}@s}ﬂ@m&@tﬁeﬁg}ﬁ?{W@Broﬂylﬂe?hyﬁ@%@lQWIP@)d fﬁtfﬂl@ﬂ)eﬁy)

Phe“(/lsshyﬁamn%wddé)ﬁ@rfyhugtlﬁylpfé}ﬁhh@yi@mmtbsﬁhihﬁ%yclwpymhﬂ
sulfaf ﬂr))l] @202 2- trlﬂuoro I(R)- phenyleth amme was added tefrabutylammom fluoride
anocycl opropyl) ( I 'uor ophenyl et hanesuT"Pony
(10 npl) ofgl(('pg/l) (ereQalyd[olfqrm @r@p\@sq (”@)e.rep.ctlon mixture was placed in a 4°C freezer
16 hldﬁH @
for N-(1 grgﬁdg%léedﬁ &tg)r%)/gr ot hi op;%H é’ﬁnﬁm hIqj‘?ldg %4‘” eézg%%é ‘?“FP{‘
acetaget hﬂmgﬁnfcdpwzlr wapwihed @it watet anidforing doed over anhydrous sodlum

sl SR G B T BdBRh 8
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N- (1- cyanocycl opropyl ) - 3-(4-fl uor ophenyl net hanesul f ony
1)-2(R)-(2,2,2-trifluoro-1 (S)-3-
w@b@soxssphenyl et hyl am no) propi onanm de. MS: 476rdr/(8262/030442
N-( 1-cyano-1, | -dioxohexahydro-1
X6-t hi opyr an- 4 yl)-3-(4-
chroihtograpiptising Hriettchanse sty agetgte plugnti) gigoa migure of 3-Lydersepyl-

methgﬁ)dl{#ly?gg@ ?P%ﬁ@}’d f@‘ R @%@wﬁ%%ﬁgm%d%ﬁ 494. 2

cyclepdmpgkmdﬁleplmlfw@d@(R):‘(Z 2 26r1flimro-pg‘t)a]herxyleyhy)anﬁno)propan-l-ol (191 g)as
a alcgcﬁoo r.ﬁpyl nmet hanesul fonyl -2(R)-(2, 2, 2-trifluoro-1

P f 7 ﬁ‘ﬁ yl et hyl am no) propi onamide S02 CF3 H eW~~ N
Step@N HOnNnS 10 &2 A solution of

LR S U SO SRSt SR ARY LS 2
mﬂu(o&) 129 arehylbth k@ nOYprdpan-1 RN @iiy3 - eﬁckuplr@mmw)ﬁsmfmmaa@ de-

i n_net hanol

it R phrrge el rrrs’paezlz@Qhﬁ% 15 ReRy @Wﬁfzys Ssfnitic (26

mL) Wab Added H{10V,/C30, 6.3tmIl HUBIMD) ih Qé&lﬁlitﬂlell!NSte ihe, f1eact s@mmol),
m xture was extracted with diethyl ether and the

Crog2g A end aapudrougesetoniiideid it 1A wets rSY"i‘i%‘ at ghofrpigmeperature for 3 h

befoﬁﬂﬁ%d FRE SoohiRE bt vatefndl & anB A rERNGERAIKERE R stilRE G UUdAn
uct was purified by silica gel chromato

addlmah@lcgg%oé{tlﬁy (5 mEkvastaddedang diegeastiprymiptiyosvag yqeg 23/ additional
0.5 h?c§zftlﬂ'§t%d RIsH,pB? (5Bl as LidaciaH ik Redciidnh R FONRUSbted

er tritur ion wth I et
with§88! atetafor TBe eong@iEd prgapiclayersygne WaShQ%WEX éma@ermrme then 1:1
dllut%‘(q%ESS 'gr;iréeg >C/h(':l doovrerO anhrt}ro%s sF())dlru{n dsulfat% an conc atlrr?teegu The crulde
prod(lcR)waé Bis@Rdtin mtdmled wdiufB)icarbonate washed w1th dlethyl ether. Thls diethyl

ether layer uonrtzg) I'c]iesgl%l %t Q clt rg %ggpga i M . gefheﬁhue\om la%%va§§]€1)
adJustfg to §P3 wfl?; 6N H@l ]aflrr\d ex?iaeid Wiﬁ] e%ffgeﬁff The organic layers were dried
over anhydrous sodium sulfate, concentrated to give a mixture of 3-cyclopropylmethane-
sulfonyl-2(R)-(2,2,2-trifluoro-1(S)-phenylethylamino)-propionic acid and 3-cyclopropyl-
methanesulfonyl-2(R)-(2,2,2-trifluoro-1(R)-phenylethylamino)-propionic acid (150 mg).
Step 8

A solution of 3-cyclopropylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(S)-
phenylethylamino)-propionic acid and 3-cyclopropylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(R)-
phenylethylamino)-propionic acid (140 mg, 0.38 mmol), 1-aminocyclopropanecarbonitrile
hydrochloride (45 mg, 0.38 mmol) HATU (173 mg, 0.4 6mmol) and N-methylmorpholine (100
uL, 0.91mmol) in anhydrous DMF (0.75 mL) was stirred at room temperature for 16 h. The
reaction mixture was partitioned between ethyl acetate and saturated aqueous sodium
bicarbonate. The aqueous layer with extracted again with ethyl acetate. The combined ethyl
acetate layers were washed with brine, dried over anhydrous sodium sulfate, and concentrated.
The crude product was purified by silica gel chromatography using 1:1 hexanes: ethyl acetate to
give a fraction that was further purified by crystallization from diethyl ether and hexanes to give
N-(1-cyanocyclopropyl)-3-cyclopropyl-methanesulfonyl-2(R)-(2,2,2-trifluoro-1(S)-
phenylethylamino)propionamide (6.77 mg).

71



10

15

20

25

30

WD 2005/ 028429 PCT/ US2004/ 030442 To a solution of
(Boc-Cys-OH)2 (20 g, 45.4 mmol ) and

WOPL@HRALHROO00H) 3. HC1(15. 61 g, 54.47 nmol ) in DMCT/LSR04/030442
m.) was added 5N KOH (109 rTL) slowy over 20 m n.
After stirring overni i colylchloride

hy@DGbMOQMHIeﬁ(Z?(Hﬂ bys), %(3  Pocd-39 @Hsmatded H, 6. HRSH2),

s ERSUPR. MO-SEaR T dEs st gaom o

J=T. ﬂd_z,)ulsﬁ’b(dHi; m),3. ZW(BH OB 7PCEH, am)el 0 t’rfh(éZHont)duct was

racted wit ¢hl ori
o AR e A e Dy gty R -
benz@M@lfanWﬁ@éﬂ Hg)ll | Ngr- eﬂnglydlopmpm: é{pger@/lmdl_lan_esugbmé 2(R)-(2,2,2-

) tert ut oxycar.bonyl anm no [ -2-yl| i
wiigh PRy 'gigY B T T, o PR Vs e SRR RAA23)
464.7RY1hy! ene chl oride and hexane m xture to give pure

product. (13.70 white.solid. 10 Ste
2(Be}>cqqdwé P desfﬁbﬁg?*a"d?%%béﬁ‘ﬂlﬁlﬂﬁ ‘3ar'e159FrYF'8PfﬁP CW‘?P@PH&% s

hydrH&tfl@mé |V\)1ﬂﬂr40£ﬂnﬁc5mfeyﬁ1‘élldetﬁ}?!pl@&uﬁhe hydfchToide)saMvasd 2(R)- ammo -3-
di ssolved in m xture of nethano §T10 nL) and benze

cyclgprepyimgthylse fapp prsprsil tof prith a(@% gﬁvéyle@@m ropan- prov1ded
N- (4‘%9/51'1’(%11 Qﬂﬂylgff)elh(ﬁﬁ 2083 gﬁldﬁMpy%&yﬁﬁ&%es%ﬁf@Wlé&(R)p@tZQLtrlhuoro

'vent Vs r'enoved to give net
I(S)zbﬁ)quthyd@rm)b@pl@xwlée -bony! ami no- 3 (pyri d| n 2 15

yl fﬁ%{&ﬂ@ Ul GREYed iPEQRI R LR v@Sut 3ubéhutifM -BhInocy cRipRipark:-

carb@(lﬁ@le WNith eamirotetralxydecalibeymy-aiicarborstrilgtpreaparcst adogiriped iyl 4fed.
Ches, 157’%‘1’6?‘9 @kﬁﬁ@&%&&o& p%ﬁcaﬂbéﬁQ'wgg) ) QBSH&' SHBRELEND pige 141,

equi v’ i'oXxane was a After stirring
Examaple anbstltmlegrpealaftimperaﬁérons “hth tﬂhby(k@thmemn ﬁ;@se)rdedré%@mmo-

3- cygﬁgrﬁéyh\r_;}%% lcé‘l?lga&?fli?reo%%ll’l any{] nzglgﬂan%?ropan-l-ol provided

yr | propi ona
N-(4hyenethhgdroti®pasn-a- yﬂpygpmgloptmneswufanm 2(RB(26h2-#iforal (5)-
' t re of methyl ; e
pheryjogvIaminglprapiondinide yhichuror quidfiion &5 Pryided in Exprople 3 below
provgﬁég U\g@ttﬂyﬁh’gdl ﬂﬁe)(aﬁycﬁa-wé—ltrﬁo;fymhz) yl)-3- phenhylmethanesulfonyl 2(R)-(2,2,2-
Il uor o- uor o en et hanan

triflyor@iHA)-Phenythylgmingy; p@Pﬂﬁ%llﬂ)de NS #érﬂvb‘r‘bééghgﬂég’()z@g‘rﬁ()‘v‘ D.

Waﬁl (@QS’%C}trdl&pﬁ?yHméﬁfoP@ﬁﬂhﬁf}ﬂaﬁ’@ul@(ﬁyﬁﬁRm’@i -trdfuoro-1(S)-3-

dr opwi Se over Arter stirring f at ambi ent

bromephpryieiinianaino)agaionaridel MS; 38{Mih- tetrachl ori de (0.3
““g Sékﬁﬁﬁ&ﬁ%?ﬁal)ef 5h%ﬁ>élﬁs@th§£é%1?dn9lﬂﬁh) oA -trfuofh- 1(5)-4-n9,
was added i n net hanol
ﬂUO(ODOGIU@)hYla.ﬁflmévroplhﬂamlﬁ% M@a‘@ﬂlodMﬁﬁ xture was dil uted
t m
UGB 56 B Fo ATk ARCURRT k) P22« TRRRERS)
th1oples+3ebd€hMmplprqpiqnem1dbyM‘S| 6%5(19 Mt lomat ogr aphy to af ford

gm}cgzmo d)%pg/iaﬁ)dyflb§ gycﬂoqropygrrl%tgarngsuifz)ﬁ'l %)(R) (3 Zﬁ trlg}J%ro
1(S)phﬂwb@heﬁ}hgth)amnno]_prqpmnpmminaMS {®40Mg,) 1.59 nmol).
> Oy 2RO Sl 2 2 e O
ﬂuo(o‘BEény(eﬁryla‘rﬂmtgproplbmﬁHé avikyjoarz (na]ipr opi onate (0.64 g,
R’g(l cyano)tetrapyd%e Enopyran 4 98 3“221 ﬂuorophenypme%anesulfonyl) 2(R)-(2,2,2-
trifluoro-1(S)-4-fluorophenyl-ethylamino)propionamide. MS: 562.1(M+1)
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WD 2005/ 028429 PCT/ US2004/ 030442 sodi um hydr oxi de

(4.77 mL). The resulting solution was stirred for 2 h
wa@tooantssent tenperature and then net hanol wasPCEDBRNEH030442

i n vacuo. The residue was portioned between water and

ethyl acetate. The aqueous |ayer was extracted tw ce

mo e(lwwmcmlmcbpyaée@sﬂ@r@hmylm@hmwafpmyz(m -2 -trifluoro-1(S)-3-

e R LB B i ot el o

( pYVe(il ebiyamozt, yﬂmﬂeydlﬁdMOflaﬁ-yiilc)pyEa(nR}ylb 34&, 2-trifluoro-1(R

S 4-f 1 uor rop ionic acid (0.410
ﬂuoap?xq&@&et% ﬁg@%}em%"@m% Whfch was a nixture of
fluotbipAcily REHE IR Gpropiofddidd. NIS-494 2 (M+1)

yl met hyl'sul fanyl)-2(R)-[2,2,2-trifluoro-1(RS)-(4-fluor

ophenyl ) et hyl am no] propionic acid was converted to of

N- (1- cyano- cycl opropyl) - QXWM di n- 2-yl et hyl sul f anyl)

-2(R)-[2,2,2-trifluoro-

1(RS) - Bunthasisef Hdﬁémfwo)hbdﬁwfamhyér)()plﬂoﬁummddﬁ) By

bove.
R aag opy'ﬁ?% 2“95?035“? SofirbnihRre e
(R-(2, 2, 2-trif|uoro-
(S)-4-fluorophenyl -et hyI amn pr opi onam de (95 ng) was
obtained fromthe di asterl onBPic mxture by flash
chr omat ogr aphy and wa v rteld to the title conmpound
(50 mg) by proceed| in Exanple 1, Step
6 above. NWVR ( CDC13) (q,O H) 1 54(qg, 2H),
3.50(dd, 2H), 3.72(dd; 1 , 1H), 15 4.37(q,
1H), 4.57(d, 1H), 4.75(d, 1H) 2213(t, 2H), 7.41(t,
2H) 7.47(t, 1H), 7.56(d, 1H), 7.69(s, 1H), 7.90(t,
(M23), 484.9 (Mrl), 483
( mf?'““‘iﬁ}Qfgéfe“o‘i@ﬁ'&tﬁ%ahbdg%‘éwmé’&4wﬂ? -Fsosipprapy inesigpcsulfanyl- 2(R)
(2,2, il é-1G)-plmplR kiR ptdpRonhiiig (6. | AMm¥E EmAKBBAGBEEL) was

treate%‘é/é% s3peion 9f OFPANE" S 245 meXin seater (A bk avd et riyh atzoq) -
temperatide. 2FHerbdclioPintavké BS) extrdfed with diethy! ether and the organic layer was
hen)ﬁl et hyl am no) pr opi onam de. Ms:~ 467 3
washed pvth bying, éewvspmpjgmys Rdiygrsyifate.ang P@mvmairﬂés (Th¢ omgd praduct
w gl ) % %
asﬁ) ffe@bﬁglﬁ;& ééé%rﬁrgﬁtgr%%ﬁ axrs]lgﬁlsgé .et%z:icetﬂsefn ?Wﬁfi to 100% ethyl
acetam gradienj anelugne Fqgavedgcymje— @mppuiddP @ afi¢rituhtoewih fiothyl etier.
+1d 2 -t 1 uor o )
M 1—%e5r§§/4 g‘taﬁg’ grr%bfgo%{gr o%?%ﬁam de. MS: 467 (Mtl). 25
N- (1- cyanocycl opropyl ) - 3- pyrl di n- 2-yl net hanesul f onyl -
(R-(2,2,2-trifluoro- I(Fg) e 4
f 1 uor ophenyl et hyl am no) pr op| onam de. Ms: 485 (M+l).
Syneof0Y dooyeh dopropy)-)-piidinenharibaiion 2 BRRL:I2( Bhorb ()
,2,2-trifluoro- If{Rc) % l
yl et hyl - ani no) préd) h e&@' anw)pr&’@‘?"ﬁ\}ﬂ"l)
N- ( 1- cyanocycl opropyl ) - 4- pyrlﬁ@z yl sul fanyl -2(R)- (2,
2,2-trifluoro-1(RS)-4-fl uoro-

phenyl et hyl am no) but yr amd;e 453 (M+l).

N- (1- cyanocycl opr opyl) %h n- yI sul fonyl -2(R) - (2,
2,2-trifluoro-1(RS)- uowo

phenyl et hyl am no) bute de. cI’\/S 485 (M+1).

N- (I -cyanocycl opropyl ) - 3- phenyl net hanesul fonyl -2(R) - (2
,2,2-triiuoro-1(RS)-pyridin-
Step 2- y| - et hyl anmi no) propi onam de. MS: 467 (M+l). 75
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N- (1- cyanocycl opropyl ) - 3- pyri di n- 2-yl met hanesul f anyl -
W@ R)os50,429 2-trifluoro-1 (S)-4 PCT/US2004/030442
fl uor o- phenyl et hyl am no) pr opi onam de. MS: 453 (Mtl).
cyanocycl opr op ﬁ pyridi n- 2-yl met hanesul f anyl - 2
( R§|' 0 egolgtlczn_ qf(Beq- gﬁ—%H (%q:g,Aﬁr 4 mmol) and P(CH,CH,COOH);.HCI (15.61

g 54, hmfn%r)lf?mmﬁ 50, gwﬁnﬂgw ﬁ@k ORAThS IL?TELYFW e {o'\éhi‘i) rAftg

N- (1-cyanocy o ro nesul f oni
stlrr(ngg)qurglyggt,, Z-ptcplyfqhto@lﬂghmrdcmonde (2234 g, 136 2 mmol) was added in one

portfoh o A8 e POAGA! ,&M @AL‘ sgqu%cp% T&dn%’%%‘er%@n -ﬂ-ﬁ‘@wﬁﬁ%‘é‘tﬁ f

-C yanocyc oxopyril
SOlubmywasa@(lmd (3 \21&210}# HEI argirthe product was extracted with methylene chloride.

The]t]\ﬂ n%d 2@319? Rﬁ??tn %As%%a@léd vﬂl& ol) g!r %@Qf ﬁélga gvebpl\@@,?'?tered and

cond&ht@aled:ty &ive QYR) LMWﬂmydx)'ca'ﬁbdanmmj-ﬁ(@myin%ﬁlhl&ih?l‘é&l Ednsptbpionic
scid e w5 RO RS RBR o an brang miaresocgivg s e

(13.10 adbwhiteplid. 2(R)-tert-B
S %oxycar bonyl am no- 3- (pyri di n- 2-yl net hyl sul f anyl ) pr opi
*Pomi ¢ acid (1.644 g, 5.3 mmol) was di ssol ved in DV,
1- mmm@m@@mgmﬁm%p%am ﬁm@m%magywspl&i‘ézmm 12 ¢,

10 “W‘ﬁ%e‘f"ffﬂ‘%%‘?’?ﬂw‘&l"?‘ﬁ%m(of mgihgpol (P&m@ %ﬁrbpqzewrl 8 mdgdEdmethplsilyl-

di &chehx@ [BACd. M sBluXdrih 8 r
e erfg\t ure for S4 h. Sa%%tzgwmhéﬁg a%&%los‘&ﬁ?}, oﬁﬂ%\rnl the

501‘@6 Wf regoxedip givaarethyhdde-d - e tetoxssarhonylagind Sr(p2ddim2n  at
ylmé&}%@ﬁ]fﬁ@?ﬁﬁ[@&ﬁ%@asn@gwgﬁi |l ayer was extracted by

et'hyl acetate ned organic |ayers was dried by
StepNgSO4 and renpved under the reduced pressure.

PuMe{hgpﬁRPX/ tzijf @t?tg)gs“cgrlbgmanql% a)ﬂ)yrﬂﬁne& ? n?elhyﬂ)su&gny%-proglonate

yanocyc

was élaﬁob@ﬂmthymaze R)da( v, off 4M PIGY imdioxape wad ddeed| A fir lrihg atrrbom

B e B8 B Al b e R B ke R S gy
aminosiu(padiyi2)ydmnbry ulbay aoriaatedyidclletide-ds athygro@spie sol(dl . 28
g 3.4 nol ) was di ssolved in THF, methanesul fonic
acid ( 0.65 nL, 10 mmol) was added and the reaction

m Rd améxtwa sf methylmem) -V BF-BH(gyiRid ina -y IneH I su BAAY B L pad pidiRite

nyarg e o i & mBE Ao et o P R L08R (76 B PIPEA

(2.3, 1 .5 @i, 1raman@bmethzrmwmw%@added/@tanmsetdamsﬁidevm 65 mmol)
iro w%% gnd rlbt%rgved under the . 76 WO 2005/ 028429

PYSETPYGE2 (R B0 AUrHing Fo5 g hab e pipw denpegntyre, agdiional titanium
tetrach{dmjde 2013 Arrol-vabaB36AN AG¥EACRBRBYAI howd-of R¥tFih g NACRBY, (B6 1Y,

| sul fany
15.5 mmol) was adzled in methanol (10 mL). After 1h, the reaction mixture was diluted with

Step

ethyl acetate (200 mL) and poured onto magnesium sulfate. After filtration and concentration,
the residue was purified by flash chromatography to afford methyl 3-(pyridin-2-yl-
methylsulfanyl)-2(R)-[2,2,2-trifluoro- 1(RS)-(4-fluorophenyl)ethylamino]-propionate (640 mg,
1.59 mmol).
Step 5

To a solution of methyl 3-(pyridin-2-ylmethylsulfanyl)-2(R)-[2,2,2-trifluoro-1(RS)-(4-
fluorophenyl)ethylamino]propionate (0.64 g, 1.59 mmol) in methanol (9 mL) was added IN

74



10

15

20

25

30

propi onam de as an oil (100%yield). Step 3 To a
stirred solution of
WQ¢RppzaIRN0- N- (1- cyanocycl opropyl) - 3- (pyri di n- PEHUSEONY30442
| 5 sul fanyl) propi onam de (110 ny, 0.4 mml) in
anhydrous THE (2 nlL) were added agct ted 4
sodiupphSdeeie4 7 ST 26 e Hes AT P BifGIbALiepagate

and tﬁ&‘r %Qgefhgm r)amoﬁtlt r?Fac%) ’mer}emdde Fak b&ﬂbﬁlﬂﬂkh@s@&%i a@lﬁlefhyl

trifluoro-I-phenylethyl ester (152
acetarmifhe) agNees Aaydevias %ﬁ@ptqdﬁewqe@m YV ethyhaggipte awa&e %‘W}"reéd

orgar\%é ga%)r? me{egfrﬁgg Bgetrr] g{ag%eféﬁﬁ sﬁlfﬁ@.yﬁema—ﬁ?ofr tRALIVeRR Fmv?ﬂte&' 5e

trate was concentra .
(pyritling- ylesthamelfmb 26RIF[R.2i2etd fltsyro 1 (RBH4-Supraphenylipthylamino]propionic

acid gfz{\@ %%‘ggy %gvr??%%);i d%l@ch{%ﬁgtraqlg%hlrezof ;1 arsrtgreﬁlg}erg u3 f(Pyr1d1n -2-

ylme)h-ylsulfanyl) 2(R) [2 2,2-trifluoro-1(RS)-(4-fluorophenyl)ethylamino]propionic acid was

convarie%)éﬂ éfz IM:% iya&g ;ﬁ%g@ré‘? @rﬁg&%m@&?%ul%l’)‘ 9218 [9 B '2QHﬂﬁBro-
R.Sg Wﬂhcdb;ﬂm&yl)/-btn}alhrhmbﬁattipﬁcmamid)e b2 pRceddhg2s Aescribefd|iniBrampl¢ B
Step@wgcﬂe 4\&5? Ll?q%lg?)og)&gg-plnf ﬁgdﬂilj‘ngtg%s@%l(‘é (2@,2 tﬂ'ﬁﬁo%
l(S)ﬁMﬂfohﬁﬁér@l gthylamino)propionamide (95 mg) was obtalned from the diasteriomeric
mlxtpll\l-@ 1|ﬂg%$ﬁr;1?§rr¥a?{g%)pr ?gnéw% cogverted to the t1t enc%tmr;])(o)ux}élp(gg m%i et ha
procéédhfél()g aés@nﬂe(d% Eﬁaﬂmﬂé ucs%@nmfiyé ) et hyl ani no] pr opi onami de
SONMR @D 0D ch iy 2 Sot ety 3 eies Nppa v @, 1!
4. 37%'2%9)9 &%bﬁinmﬁ 4%@6[@ 7 @B(lt 2@1@27441(MH) 3157@ YOS, 36(al,r1dm7 69,
I' i ed hexane W Cce.
1H), Ijrﬂoétd”él; ﬁﬁV(detfﬁ)erMS (5%0 A2 e84 & E ) é‘ﬁél 2&’\4)31& ution of
%()gee fng Bl YaE el (,Péf ol 4 4040C ARG e)oﬁ%gaﬁiﬁ)bf 689e:rR)

I n ethyl ether
wereadctmbdat O T. After conpl etion of addition, the

ﬁ{g‘i 1.9 noggfc %%é)??%l‘lﬁiél %’%ﬁ{é Qesﬁ\@‘{n? MR)-ED2,8 ﬁ'ﬁmoro 1(RS)-

t0re | ution of
phertytatlfﬂlamunm)pwphamwlfflsmm (Milpride (3.28 g, 19.5 mmol)

G Sl or 0 idin S8 BHIE By O 2 2 ioroc 5

ti-on, he reacti
pheﬂyadtml-umxrto@rommmmanm aﬁnﬂ‘éﬂa)nd stl rred for |h. The

o SRR SRR R iy
pheryletiithniiib)p@pioAdrhide. MSy467g{MfM1) h MgSM, the organi c
L 0,305 CREC20, BT, g0 00413, 5
ﬂuo?eggengtetﬂylaﬁﬂgl%tog/grgg@;ﬁdgfﬁc (MS}C486;Q]M(}[Dheny| )ethyl —ester
t h&- (ﬁ-é:ygnoglzcé?j)r%yi)rﬁoﬂieﬁ* Ellgihgl%lsﬁ?asr’lyloi(k) m,f glﬂl\%rso-ﬂﬁ.?)qpylrirain-}
ylethyl-amino)propionamide. MS: 437 (M+1).
N-(1-cyanocyclopropyl)-4-pyridin-2-ylsulfanyl-2(R)-(2,2,2-trifluoro-1(RS)-4-fluoro-
phenylethylamino)butyramide. MS: 453 (M+1).
N-(1-cyanocyclopropyl)-4-pyridin-2-ylsulfonyl-2(R)-(2,2,2-trifluoro-1(RS)-4-fluoro-
phenylethylamino)butyramide. MS: 485 (M+1).
N-(1-cyanocyclopropyl)-3-phenylmethanesulfonyl-2(R)-(2,2,2-triifluoro-1 (RS)-pyridin-
2-yl-ethylamino)propionamide. MS: 467 (M+1).
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purification. Step 2 5 Into a stirred suspensi on of

2(R)-am no- 3- (2-di fl uor omet hoxyphenyl net hanesul f anyl ) -
w@e@piozsaee acid (277 mg, 1 mol) in DCM (3 L) P@EES2004/030442

added DI PEA (323 ng, 2.5 nmol) and

trifl uoronethanesuyl fo

D et BBy b oresy dp- A s sH YR 2 il (S

ﬂuonﬁqaheﬁlyle'ih /| A6 brop i Re) M8t 45%5(1\/91) After 12 h, HPLC
snowe Il astereoneric mxtu

3- I(Jzé1-syanpfa/@P@f?@v%s@yﬁﬁ@ﬁyxl%@w&ﬁ@@mlr%(ﬁ%2 %Fl%uoml B4
ﬂuorotﬁhb&lléﬂ%né?mlx&)ﬁ%bro(qﬁné@ MS 453 (M+1).

["'uoropheny am no] - propionic acid and
1(M$) -cn(amowc@@rqppééwn)im@ -dmethanesylfoanpk-H &Y -Rah&trifluom-1(R)-4-
fanyl) 2(R-[2,2,2-tri
me@;ﬁbﬁ@&@?@ﬁ@&%&mgﬂﬁgﬁggﬁ%g@ ﬂgugthylanlno]proplonate
( tH-(HrcSLanyctapm@y%z()l oxqudme?axlmethnnqwliqnuBé(M 2@ triflvera-

1 S BrP e oo Rt SR SRR 24D (e

solvent was renoved and the residue was purlfled by
prep-HPLC to give 3-(2-diflu nmet hoxy 15
phenylnethanesulfanyl)-z I%EQZ 2-trifluoro-1(RS)-(4-
SyintHesis ofiki¢ hyyahedyiolobapy ] (pyralpi-Dyinetiaossd ] farlyl) 7Z8RAEF)2, amidluoro-
%E (Rg? ;jl( ? |_ Llolr'lgLg?ﬂ%i§f1e,)nyFethylammo%rf)plglg)armq et hane
phenyl met hanesul fanyl )-2(R)-[2,2,2-trifluoro-1(RS)-(4-
fl uor ophenyl ) - ethylan1no]prop|o ate (203 ng) Step 3
20 To a sol ution of
1(RS) - (4-fl uorophenyl)-2, 2, 2+
3-(2-difl uoromet hoxy-
phenylnethanesulfanyl) 26R) [2H2 2 trlfluoro I (RS) - (4-
f1 uorophenyl) et hyl a Nin THE (2nL) and
MeCOH (1nli) was adde%if}yg | upi o of LiOH (1 nmL) at 25
T. After 30 mn Sol vent was renoved and the
residue was diluted with water (10 nL) and extracted
Step th hexane to renmpve al cohol. The water phase was
aCQ(d(P t‘érﬁﬂut@ﬁ/ycLMOWmﬁé’&R 229Ul R IBR %ﬁlc\’ﬂbﬁilﬂl 644 g,
et her é er drying wth En
5.3 migph) wvas diggetve thaMgd -gmglggycmfopgqﬂgarb@@trllqg}p g)chlorlde (747 mg, 6.3
Shel I
mmajj h%rr‘i{ {}or ok 6%?%%%3‘19?&’61? r i enyﬁfﬁt &3{‘,}6’11 nj] infoPweke?aded and
the reavtipn pixdwE ors gired |adr0018tt@msenaturn fard haSgviaied 2dHES: seliténm and

ey Bl s e RIToR 00 PR FOTRSTIPFRRSR S95K 258 5
extra’&&d by ethyl acetate. Combined orgamc layers was dried by MgSOy and removed under the

I hyl.am L.oni
redu%ed pdesgl%% gPur tR §%5>y gé%‘ coh&r%o(gtltﬂglna%g%ﬁg?t ;ﬁﬁﬁ‘é@n@gl %aglgggg)gﬁpél-
carbsab)- I(ﬁy}(pyfld@@lﬁ(em)/ls(llml)etgyl]c@r.bSﬂJicmnidI 1yrt-butyveatee (1. 281).

) at room tenperature. After stirringfor 30mn, the
t hanol was renoved and extracted with ethyl acetate

( 1Q0(1\dyanodybiepropss Sdilein o ) t20R i idin-andmethy | adfaw jekhy Ni:SB4mic

R |” of 't | vent 3-(2- .
acid g PR IaRE e oty S By WSS THE, mythapeay s asic Qg5 m.
10 nfrhdIPW&-aH03nd (itk-rEdction ARG firldY bverSigh@t Rﬁ&aéxﬁae%&% Water

PCT/ US2004/ 030442 ami nqg] propjonic acid (1
(1 mi) and solid NaHCO; were added untlﬂ nl% bugbles were observeé '?he pngguct was

uor oet hane

Step

extracted with ethyl acetate. The organic layer was dried with MgSO, and removed under the
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To a solution of

3-(2-difl uoronet hoxyphenyl net hanesul fonyl)-2(R)-[2, 2, 2
WO 2aosMhisder o- 1(RS) - (4-fl uorophenyl) et hyl am no] ptoOpSnd/@30442

acid (157 ng, 0.325 mmol) in DMVF (5 nL) was 5 added |

B e RS e

propi¥Hamide 459N 00% Helagr | h, the reaction m xture was
extracted wth ethyl acetate (100 nL) and washed with
Stepdat ured NaHCOB and brine. After driying with MSO,

t h?o asﬁin‘ég @(Slut\f@isof Q@(}I%Mﬁx% Wﬂcﬁdﬂ@cﬂc%fﬁ??ﬁ%ﬁdﬂ“ﬂyﬁh

by col um chr onmat ogr aph i ound ( 25
sulfapyf)propinapfidert] {OpG103Y mmpl) @ge(ninyﬁrogsﬂl—ﬂ:](?.gnly)(\gqrp aqﬁed activated 4A
)
mole 0121(55}6? ingﬂagﬁ%d%m&@}m h?sﬁl@(h'o rr%db 4 m;ﬁ‘ol? AfieHl% A,
trlﬂu])romeﬂhan_e(sglﬂpnmz)c,ld 2.2,04rifbuosg- Q-Hhenylﬁhyl q:_@ |(/§2 xggqg(ﬂwrm?l) was added

and tg ﬁ‘ai EPn mlllt’ure 7a% (sh#m ¥ oﬁfxtgﬁgggtux%l félzgz cﬁ?gt ’P}?Esl‘leacbtlﬁl’_l ? )Stlfrg was

, I'-dioxo I opyr an-
ﬁlter(:&amﬂl thd ﬁllamtems hmcyntrated and the residue was purified by flash column

chro%%j%g%pl%b gﬁ’g@%ﬂ)}{/on }\f é @yar‘o%%c%o ]%}}rl? n_#pgpl 191._22\}_68hylsqlfanyl)

2(R)80)2,2 GrBudib-T¥R)- p&de@lﬁ;&mﬂ@prﬁpmnmde axgj rgl-cascayclopapyl3-

TN IR I T N RN
mg).AL@MSI A 3QNANQY B, r@\hymmhl(wwaan provi ded

N- (4- cyano-tetrahydrot hi opyran-4-yl)-3-(2-difluoroneth
oxyphenyl nmet hanesul f anyl -

2(R)-(2,2,2-trifluoro-I| (RammptkAd | uorophenyl et hyl am no) p
ropi onani de which was converted. t

Syntbqpls(gf A’n@tce(gqogh%}@?r%wlﬁ-%gﬁl \zprgrmg;pﬁxyghenylmethanesulfonyl) 2(R)-[2,2,2-
-(2-difl uqugm%hgssxmﬁ&xbmﬂb@mhémwonaﬁ@ (2,2, 2-

trifluoro-1(RS) f1 uor ophenyl -'et hyl'am no) pr opi onam de
as described in Exanple 3 above. The 25 title conpound
was i solated via colum chrsg aphy. HNMR (CDC13):
7.69(1 H s), 7.5-7(8H m, 6. , t, J=74Hz),

4.6(2H, dd), 4.2(IH, d), 3.8¢(1R"n), 3.5-2.8(4H, m,
2.7-1.9(3H, m, 1.8-1.4(2H Q21.2-1.1(2H, m. LC ME:

640.2(M 1), 641.8(M1) 245/ 9¢8429

PCT/ US2004/ 030442 KﬁeSI s of

N- (4- cyanot et rahydro n- |4 yP) -3- (2-di fl uor onet hoxyph
enyl met hanesul f onyl E

2(R-(2,2,2-trifluoro-1(S)-4-fl uorophenyl et hyl am no) pr
Stepdpi onami de F2HCO

A dried 50 mL of flask was charged sodium hydride, 60% dispersion in mineral oil (624
mg, 15.6 mmol) under N, and then washed with dried hexane (20 mL) twice. Dried ethyl ether
(10 mL) was added and a solution of 2,2,2-trifluoro-1(RS)-(4-fluorophenyl)ethanol (90% ee)
(2.5 g, 12.89 mmol) in ethyl ether (10 mL) was added at 0 °C. After completion of addition, the
reaction mixture was allowed to warm up to room temperature and stirred for 1h. A solution of
trifluoromethanesulfonyl chloride (3.28 g, 19.5 mmol) in ethyl ether (10 mL) was added at 0 °C.
After completion of addition, the reaction was allowed to warm up to room temperature and
stirred for 1h. The solvent was removed under rot-vap and diluted with hexane (150 mL) and

washed with a saturated NaHCO; n and brine. After drying with MgSQ,, the organic solvent

77



10

15

20

25

30

S02 CF3 ( NCN HOS5F O Proceeding as described in
Exanple 6, Step 5 above, but substituting 1-
W@pi0s0zs4ed opr opane-carbonitril e hydrochl ori de BET/01S2004/030442
—..A-am.no-4-cyanot et rahydropyran (prepared 0 as
described in PCT application publication No. WO

was r@ﬂqbde%&a Bive fEF@Brolfdtharkxifapic acid 2, 2p2-wivlusted (RS)-(4-fluorophenyl)ethyl
anotetra

1 yar op

ester 55 BHHAGD G MRS R LB e 5 pep P Bren

purifichtidnl uor o- 1 (RS) - 4-f [ uor ophenyl et hyl am no) pr opi onani de
whi ch was converted to N-(4-

Step dyanot et r ahydr opyr an- 4-yl ) - 3- (2-di f |

u %fafz%mea%eﬁkﬁwﬁ H{ei(h)amﬁi%bU3f(@lamum%ﬁﬂ%}ho&y?ph%nﬁm%ﬂhhﬁew@m)
or ophe am no) i onam d
propigis @md d niga | E}(mibmé)%w @Xuéwasrqﬁiéﬂ{) @%@ﬁp%amm@md

tnﬂugx%g%%%ﬁqm‘f%n?c ag 2;? éﬁ”ogrﬁkgg@afﬁﬁ)/oph%hg }3&19 mg, 1.5

mmod). (6B 2),at dl}C. Aﬁ]er 38 hAHPLGryhowad glaggrgq;merrp)mlx@rego AWQ Riqr

oo iy S B R AU BB R

ﬂuorb{a}(eﬂyue;mtm}:?cmpummwac)d z&d(1(51%%(4-ﬂugrolrmnﬂt-hylzﬁyiﬂu@rbﬁh@e9-(2-
anesu on -

ainup SR SRR bl D gl R HE bk RS dgorepnonity_ oy

ethleninf)]pédg;lé%nZ? (H AR, = 4.B25Tap rebet@D MQuROGE/dii28d 2éth ethyl ether

044
(150 andoT g OHE 1y (15 1iom xSty i Migfgs the slvent was
remoRéEItate siSuedes uiifiichyi plept ISR asgar3- (Mlﬂamdmathoxyl- 1, M

e SO B 2 i AR eSS

(178 a@ end RR§)3(4q1uoa&’phé’nymmi 2-triﬂhoro'éth&k¢53 (B medelyed to
C was added trieth

pheny gethgigsaifanyD)- %@dh%%ﬁ%a?melt(%%?r@ Fekparee, ﬁﬁl@/@m("ioléeplﬂw

(203],%)2 mmol ) and the reaction mxture was stirred for
mn at O T. Lithiumborohydride (718 ng, 33 nmol)

Stepias added in portions, maintaining the tenperature

ber PY¢s1Riof of NRB'FM ﬂJb@o;ﬁgﬂll)tZ DO NRDroefiARe S Rdifif8methoxy-

reacti on was to warmto roomtenperature an

phensmetme@uﬁwl)ﬁ(ﬁ) [Z?e%m@w@pdr(@)v(éélupr@mﬁ\éae Yamigolpropipyate in

THF gﬁ&gﬁﬂ& 1.1039 m'lh %? gc;f(}flég éﬁ(}gﬁgorf iﬂ*Ll@W’%fl nﬁia%&?@t Ag& Rfmin,

the solvent was removed and the residue was diluted with water (10 mL) and extracted with
hexane to remove alcohol. The water phase was acidified by 1N HCI to pH=1-2 and extracted
with ethyl ether (120 mL). After drying with MgSO, the solvent was removed under rot-vap, to
give 3-(2-difluoromethoxy-phenylmethanesulfanyl)-2(R)-[2,2,2-trifluoro-1(RS)-(4-
fluorophenyl)ethylamino]-propionic acid.
Step 4

In to a stirred solution of 3-(2-difluoromethoxyphenylmethanesulfanyl)-2(R)-[2,2,2-
trifluoro-1(RS)-(4-fluorophenyl)ethylamino]propionic acid (153 mg, 0.338 mmol) in MeOH (10
mL) was added a solution of OXONEP® (314 mg, 0.51 mmol) in water (10 mL) at room
temperature. After stirringfor 30min, the methanol was removed and extracted with ethyl acetate
(100 mL), then washed with brine and dried with MgSO4. Removal of the solvent gave 3-(2-
difluoromethoxy-phenylmethanesulfonyl)-2(R)-[2,2,2-trifluoro-1(RS)-(4-fluorophenyl)ethyl-
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addition of ethyl acetate (50 nmL) and water (40 niL),

di lute hydrochloric acid was added to obtain pH =
wW®2®5/02842®r washi ng aqueous | ayer thoroughly wetusionyb3o442
acetate the conbined organic extracts were dried over
. MgSO4 and. c entrated. Purification by flash col um

amm%ﬁﬁ%onﬁta@%?ﬁ'ﬂ&ne) gave
Step §6-trifluoronethyl pyridin-2-yl)nmethanol (760 ng) as an

0|I 15 Ste %‘86 Trif| uoromet hyl pyrj di n- 2- I)msthanol
Sfyition on3-Ergjflyorgreth b B oY iR Y - oore

1( {?Lmydph@r{}ll)gﬂlb'ﬂﬁnﬂ%ﬁo;ﬁ&q@&@d197\411% @825 RO LEDRET(8 L) Kas
reaction mxture was stirred room t enper at ur e

addeq grpmipopyclopitppeqsrrbprigile @@mﬁb@ﬂ%@éﬂ Mk E. 3P@m@bd4ATU (186.3
mg, PAGRMYL Gnd f)h%ADdGb \Q’Eﬁ% 0 Qﬁh}ﬁﬁ}])eﬂﬁgpl hothe %@tl&ﬂﬁlxﬁﬁ‘é)\%&(&nact@d

was extracted urlflcaflon y col um
with ¢thlgcgtge B00mL.) }qu( waskipd ggb gatured NaHCQO; and brine. After drlymg with

Mgs% ?{%@8@%&?{# ¥4n'g$"g% E@fthéJQEiSEEE\LJ%hHﬁéd ) Qfunf AR o Wlgrddh yR1d
the tifl¢ Rmpoduad(les mg).oxycar bonyl ami no- 3- (pyrl di n-2-yl met hyl s
Exlglﬁxg}!i e@:gﬁ’gt 9@§qHas%,t'fj5 ‘9@?{2%15’ "SRRG -38 8055 WARES df?

4.25RURIA) 136653, GmHomy aatstﬁo:ffylfanm)nms BB, )| 1 2UC(DiEN)NY.0 PYIO(2H,

m). M§5&g§&hgé€)ﬂ%§p%#(w Zpl onic acid (760 ng, 2

1- am nocycl opr opanecarbonitrile hydrochloride (284
ng, 2.4 mol), HATU(Ql?Exﬁl .4 mmol ) and
N- et hyl nor pholine (0.9 ple mmol ) were added. After

Shthésid JTH/- (f4CUya1{’o hmtoxbmmﬁmémb rh-4-§BL3U0 i b rdNerie53-
sol ution and eth)y acetate were added and stirring was

phepimpthensen oy -HR)-Gefold-triflyamt | (Det-Auoropheadethgamingpsariqsamide
m xture was extracted w t IFetol acetate and the
conmbi ned organi c | ayer was dby MySO4, filtered,
and concentrated under reduced pressure. Purification
by flash colum (100 % CH2CIS®) gave
[ 1- (I -cyano-cycl opropyl c Fb E} eR(R)-(6-trifluoronet
hyl pyri di n-2 yl et hyl yl | Jcarbam c acid
tert-butyl ester (3 ) as a . Step 6 81 WO
2005/ 028429 PCT/ US2004/ 030442 [9 - (I

- Cyanocycl opr opyl car banoyl )-2(R) - (6-trifl uoronet hyl pyr

i di n-2-yl met hyl sul f any et hyl ]-carbam c acid
t dirgcepring/as desaribed @fas@mpéﬁ SlersS abvoys.duyadstitningHE and 3

i ey RS NES O o Sy Ry i B

providesN-4dtchado-tritahy dretbiobyrbib o8- 3n@rdifluiverestha pheTiflencthe pestifanpl-
2(R) ?rﬁ(ﬁ Wﬁo&?@&é@ggg? \gfel\‘kp ﬁl r’v&g&orﬁﬁﬁ G?Ié}r%%h 1 Was c&nverted to N-

4- cyalmue:tehydrath&dyramémi) -3- ('iedlﬂuceduﬁhmj(ypheesm\mantsolfqefu 2(R)-(2,2,2-

triftu r%/)r |(1&§m‘2 org}qh lﬁ" y Cl%/ gpro;F jr)r%?ry %e) as%gsfﬁrlge %fslijxgrﬁ{)lgggg \%l The

title CBinppund was isolated via column chromatography

AL SISO 3 S AR

d), 3.8¢1BSmYTB0s-). 3(4MYM) (207-05 @ HYk), 108-5.4(DRD k), 1avel. 1 (204, @guLEIMS:
640.0M 1) 641 802 1)
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added in THF. After 5 mn, trifluoronethanesul fonic

acid 2,2,2-trifluoro-1-(4- fluorophenyl)ethyl ester (
wd.2@soeg429. 37 nmmol ) was added at room t enper at BEBEUSZNE030442

reaction mxture was stirred at roomtenperature

over ni ght. Sol vent was, rqn?ved under the reduced

pressure and

symhemé\bm@mﬂ@@wmy@mﬁyr@mly)) 32(2E§1ﬂl[lozorﬁetﬁo)dybhefnbmmaﬂe]s(llﬁﬁby} (4
uor%fhen

3- (B8R4} EIH]”@F?E’((%W 59‘?4’6*1eHYIEthij’lla‘i’i‘E’lOW‘Pp‘%Wd&nyI ) propi o
nam de was purified by flash colum 30 %
Et OAc- Hexane) to get (48‘§g) of pure product as an
oil. LG-MB: 521 (M+l), 5% Mk23), 519 (M 1). This
was converted to N- (|
- cyanocycl opropyl ) - 2(R) - 2,2-trifluoro- I (RS)-
(4-fluorophenyl)ethyl&nm ?HS (6-trifluoronethyl pyrid
n-2-yl met hyl - sul f on I'opggg f¥de conpound as
descri bed i n Exanp Hab wo di astereoners are
separated by fl asT olunn 200a(1% MeOH CH2C12) to give
the title conmpound. NVMR (DVMSO-d6): 0.74(1H, m,
0.97(1H, nm, 1.33(2H, n) 3. 27(1H, n) 3.45(2H, m
3.72(1H, m, 4. 39(1H , 4.93(2H, , 7.19(2H, t)

t

Preegitiy e ed i lsg%*m%b%%é% suﬁm 18t )

ammocycla ofatR pibenit{le S}d%ohEJSMSWIth 4-amino-4- cyanotetrahydropyran (prepared
as descrlbedzl(l @%%(a%gl%gggl{ %‘SF iglloh\/é (ﬂ)/lfﬁ% r;])agze IXH F@)Ealr}]%ﬁeﬁ lﬂl-ov%@é( |

N-(4-cyan6refré.ﬂyafogpdaﬁny5h)e3 Mdlﬂﬁﬂr&ﬁétﬁﬁ)@phdmﬁrmthiﬁemrfmyl 2(R)-(2,2,2-
cyanocycl op

wiflaoro- g TR RIe Rt PR SHE R AT ERNS Biidry et hy
cyanotetréh?&b;?ﬁﬁtpﬁ 93133253"?1 @%n%tﬁ‘éxy;ﬁﬁeh&ln&h@xe@ﬂﬁm@zﬁmﬁ(ﬂ 2-H1f(u0hb-

F\ F%H O t e
1(RS)-4- ﬂgqron@nzle@s»ammﬁ@m@w%gz destribpsign sample #fﬂ?&var Ehs ‘rtg

compouncﬁ\ﬁgg‘%%&éfé@\)’lﬁ @&hﬂ@cl(erQco aphg)4 4 mm')
or osucci nam de % and b@ﬁ oyl
id

HWIRACDES)( 061, $)07-3 <8Hm1|> )6 ﬁ(thaWéﬁH%M%l@Hr
438(1H, é?q %I:SI)I 928 sheabRdidh q 8- Shin f or. M6 392 219,153, BdMHr)g
arK “het'erdgene I

ous’ sol ution was Itered, the filtrate
615.7M+tehcentrated, and the residue purlfled by flash
chr omat ogr aphy ( Et OAC/ hexanes) to give 2-chl oronet hyl
5 pyrazine. Step 2
Example 9

Synthesis of N-(1 -cyanocyclopropyl)-3-(6-triﬂuoromethylpyridin-?_-ylmethanesulfonyl)—Z(R)-
(2,2,2-trifluoro-1(S)-phenylethylamino)propionamide

=

\

preeny

Step 1
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(Boc-NH Cys-OH)2 (1.04 g, 2.35 nmol) was dissolved in

DMF (8.5 nL) and after adding tris (2-carboxyethyl)
wW@b@spdsae hydrochloride (0.81 g, 2.82 mmol) tPET/US2004/030442

resulting slight suspen5| on was stirred for 10 mn.

5N 5. ed dropwi se over a 20 mn
pelbltgldgl;é“%f? y%h@‘“%é(f@ S¥Hichgitivee e papdiastdeecribedsin (Bqhingser, M
and Mdrull, MIEQS O8d. iR R00811560- 58t ambi ent  t enper at ure.
solution of 2-chloronethyl pyrazine (1.16 g, 7.07

Shdpl) in DMF (2 nl) was added and the reaction
m %Ws@sg‘é@sﬁo@df |6Qm90r519e'_t§lb§rld%\éef éyrtg)l?(?hc e;I(—zliHe@%I?I §\A%S2 mmol) in

ggpuste to 4 with oduct
THIg60 o caeiediiorh *@ s addad ety miner{e 8éoﬁbﬂhémnmi)gfam»md by

addiﬂ@ﬁ( 8f ShyleRISroRRRE ¢ Y4 FnE, prJ lgg'lol) AR ind Eéaggonor}{ﬁ{ure'\@as stirred for

After concentration,
30 nzl(x Ry Q e rhithiym b@gy]@aln@@ﬁ"yfi mg; FPomBol) Svas added in portions, maintaining the

temﬁe%fﬁr@%blg}vzs yé nﬁhﬂq%ea%‘dlnoﬁ% gonfplqu %nrleé:cgggag%a(ﬂ%weg to%varm to

was used 1n the néx
roone (eR)petaem ar@ustlux@&)aﬂ bo ffyrhpammte s (queraazo F& 2> ankd miRtHaAsl € SimL)

was 38&H¥+ OW 8 Bk %Hlt? 1 ocf aque égfg'(hfsmﬁ"_f (@m) L 1(9\/%6 nééﬁe( glg

additibr) ofa:tid/l m&ﬁ; (@HNI) aﬁcﬂwﬁeﬂ\m& OILYtdiloR hydrobtexa R, wad-a8dd to
ter stirrin the

] ed dropw se over. 10 m n.. Af
obtefl 3D, AP e TR S s B rrouePhar oS heetedt ¢
orgaaia@xirdves wees diliddi over Iﬁg@@gﬂ ;thﬁlb@ﬁral%dr Ipﬁhﬁfimby bf AR faolumn 83 0%
Etoﬁgﬁﬁmt gé% F{l %liﬂ\lyortome ylpyr?dm %Xy?)rr]nee%aggl (7e60un?§5tas tar? 01€lJl
Stepb;ut oxycar bonyl am no- 3- (pyr a2| n- 2-yl met hanesul f onyl ) pro

tf&éo 753%9) Step 4 é
b Wyl i bRy P HASSmE Y ErIoh. s el adin6BRC
and ihfdﬂ?b’dh)d@ird@ Ria @R E SIVRE at %m%xﬁﬁ'e%tﬂr%d Th@re;—ﬁ%n (it )W(fg Qfkred at

a solution of HC/di 6xane (4. was a

roompfepggratueg fof 4 hngolyes WA%feﬁloquh@d@dhveﬂnced\a@ssu@nthv oH vias
adjuM@res, #adnd dlfc?%hsdé*?raé’ﬁ@fswiﬂ{ BRI tpﬁﬁﬁ&ux\ﬂl;]wﬂ%h eBi0%h ( 5%

et her and dried under vacuumto give
EtOA¢-Hyxanp) gaue %c'qlemﬂw sriflupramstitydnyedink {290yig) ps o phitnsatie.
stepWhi ch was converted to the title conpounds utilizing
rocedure described in Exanple 4 above. 30

t he
N-4(&)- g’yem@etywcemomw no3- (pyrdarzﬁ 1yinZetipliswifhind)pepidnfoainid wad

4 ( 05 §
prep r%%r%%‘ﬁlg%ﬁ x%]lnplgni no) pr op| onani de. 1H NI\/R (400 MHz,
StepBVBO) 9.1 (s, | H), 8.75 (d, 6.5 Hz, 748(m2

"DQ(R)]_teé)BLKt(gzyg%b{%/ C?mlglogé (é Fﬂg@%ylpﬁn@% )émgftg)ﬂ%lhlfan%lh)

propibni4 @cid 7 60IngR, mriolP&ay diysoliedin, DNIF 8ifd {-Binbcyd)oprdyiiecd8éni@ile

hyarSel g 284 i 4 BP9 BARH Q13 eo g st ey gageholines
mL, 8 (112102) vs’cbrct addfedi UA)ftﬁ stirrinRford+h 58300\9436219@(51%&2 SthérBred NaHCO,

solut (#‘J 5@04/ t
1o 439 SPAERTT %t”ﬁgﬂ aﬂ?ﬁdﬁasi PGPS WaksenHrsed fa appgiditiongb20vpis, The
reactioVi(Btu@. vdis ektﬁactelj whth, etl@d a?c'éta(e%d ﬁﬁ)%oﬂﬁ‘%med J-x?)mc l%yé%vag m'ledzby

Mgs&mﬁ tp[)eg ags @cEqﬂategp.Uldqg rgig;cedlprgp@ure nf urifjqptionpis: ﬂaqlgaph@nerOO %

Cszl)) gave [1-(1-cyano- cyclopropylcarbamoyl) -2(R)-(6- trlﬂuorom thylp r1d
yanocycl o fazin-2-y ?1 H‘ anyl -

ylme@p;})sul(a?yliet@xl qupm@@plg_tqﬂt P\EQ)/ ester §40 mg) as an oil,

Step 61 uor ophenyl - et hyl am no) propi onam de. Ms: 454 (M#l).
N- ( 1- cyanocycl opr opyl) 3- pyrazi n- 2-yl met hanesul f anyl -
(R-(2,2,2-trifluoro-1 (S) 4
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Step

fl uor ophenyl - et hyl am no) propi onam de. M5 454 (M+l).
Exanpl e 11 10 Synthesis

w@bddsIs4eyanocycl opropyl ) - 3- (pyri di n- 2- yl met harewsukfoo41§30442
1)-2-(2,2,2-trifluoro-1- phenyl- |

T BT B SR 3al ty Tmi EHG-

ethylpcarl?a%1@aMLt)buM§st&%§Mﬂ§%s Uﬁscﬁehy& THFlagd 3 €400 nl)

cooled in and ice wate

methane&ulf.pnrs agid uapiaddstl| 68?@1'2"13&?@?{91%5% Wpigh(lanlo) was pddpdgnd solid
NaHé@3 \éfasrggﬁéd?~I n'tlpno Iﬁxtbmél‘. whie RBervied OTRd eadtid® niddl Gie Gvad ¥R FacRd Hith

e solution was stirred for an hour. Triflic

ethylacdwd flihel ergpuic yergyas HeiediwithzS Onciitersd dedicanesniratsg apdesthe
reduceflTBre ?e t% ggt f%ﬁlh@ - @"ec?ﬁrf& tld‘f@(ip%/f’}bl @R Huorbet }i\ﬁ?ﬂldﬂ@z-

ratureo reaction mX

nig ure

ylmemsul@mghmhmdnmldhammdr and 20 diluted with ether (300

). The organic |ayer was washed w th saturated
odi um bi carbonate and brine and dried over nagnesi um
s W(RpA miroeV-i- wanmdyblbbnopylbm treﬂme@meﬂwmyudlat?l Yimgthglsgtanyl)-

propltg{ll fie) r6(1)ng!, 0. 2 c}f) Nl\}lM ((5 6§ ll;I’Cbl’so HE&)B)QL& %%Qx&laresﬁstvgg were
addeiz (nal)l?mm-Shhl(l,_hrlﬁyc&ﬁmé:tym‘leWOmpybl)i 222 plyllllol@rlﬂ(ll2- yl met hy
Sulta r (0]
Ay e
mlxtUrl: \Ja§ itfried Qf RORUtENperlid Ylerfighte SoMetevas exmmvwed tm}idr tlhe) reduced
pressg(epqu (\é(?;?%yogzq?g {){%8%1/1'2&15 [5 9 X tr1tquoro %(1%’& r?h h(}fo&enyl)awla}mno]
3-(6- E}hﬁlewmekhyiﬁyhﬁinl&oylﬁlm&hwhtsmmmmnmade app@fidibgl @ash column (
l'1zing the procedure described in r eI(Aesr ?ﬂ eM I])

30 %slit@ﬁcg-leéb@\)g) geg(4@r§ng3 ofpure product as an 011 LC +1), 543 (
M+2%5‘ %‘q (?ar @g W&&Moﬁwﬁea to?zv1< pb’}rahgdyﬂtogrowlﬁg(qd);[i 3 0l Aiyd-) (RS)-

trifl uoro-|

(4- ﬂmronhuemyl)gﬁwt@mqi;lr(éttnﬁwomﬁgﬁb»)l@Mﬂém FonimethylsulfoaylpepRipnagide
coméo%n%xpsedets rﬁgqln% }é@dabH% I8 dRSteRom B QfeQEpHrRe Bt flds&Slumn

above. 84 WO 2005/ 028429

(I%P@MLJSHﬂUQﬁ@BGdtt@UtIER@[mUéd 12 Synthesis of

1(1%731 (WM@' ?’94{(?193’:&9 g§7ﬁ¥lcln9 ArRpE TBL henesuhi, enybr2h),

3. 72@1” ual I90HE my)l @93(9Ham ﬁd)’@ﬁopl bhAAdw), 7§7(1H, d), 7.92(1H, d),
8.15(1H, 1), 9.01(1H, s). LC-MS: 553(M+1), 575( M+23), 551 (M-1).

Example 10

Synthesis of N-(1 -cyanocyclopropyl)-3-pyrazin-2-ylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(S)-

4-fluorophenylethylamino)propionamide and N-(1-cyanocyclopropyl)-3-pyrazin-2-ylmethane-
sulfonyl-2(R)~(2,2,2-trifluoro-1(R)-4-fluorophenylethylamino)propionamide

3 o

=0
S‘O CFs S=

Q* @A%K

Step 1
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SOZ CFs H NCNjCF-1- HO F Step 1 A solution of
2(R) - am no- 3- cycl opr opyl net hyl sul fanyl propan-1-01(3. 2g

WO 208/0t83xpl ), 10 prepared as described i n Exap@li/eSp4/030442
Steps 1 and 2 above and trifluoroacetal dehyde net hyl

hem acet al n.t ene
hehfegurgef 2 élTeF*lXJPth“ﬁ (%% g;%é%fa R0F Qﬂﬁﬁ*’ﬂtj mm’%‘@% 94.4
mmofl)oﬁnda)%nﬂ)yl peikideq@atel 081 fmbl)UA BarkéhsteteRMOABS (260 £l) tvas heated to

reﬂuzs§<c|lépr dhs rentingdaghaterpgenerus pejntion vwas fifterge i BT conegteted,
and tké Féi\ﬁt?e éu?‘lf l% P]yg gas"ﬁ%hn%nﬁ%'gfapb(ﬂét@mmbkanes) & 8Pe ZcHiBrotimby1-
pyrazlnccycl opr opyl met hyl sul f anyl met hyl -2-trifl uor onet hyl oxa
Ste ?ol idine (4.18 g, 17.0mwmol) in anhydrous
etrahydrofuran (34 nL) was cooled in an ice water
ba(thMﬂCyst-OH&t @d)%, 2/5 omadrersdissevedyin HMEBS mb) & afipr,

addlr(gzgls 4%&%}4& h(gs fl#@%}%r&% &i{'@tiﬂ yéd§'8 ﬁ%ﬂ&g%ﬁultmg slight

suspélﬁﬁ)ﬁtWaQ Btnrde)fbmererpmaéNaQOH)([ﬁe@ 1) wes addedidrdpwise pyras aBArtin period
(sli g}Ft(ff‘OtEerﬁUl? 1ced; 8“%? ?ets@ﬁn o utI IE t%gso ?,] 1trre%1 ?orr@ ht eﬁ %@feﬂtt t%;?erature
A sothtibh Um-abér@ﬂiedh?lbzleﬂﬁe (151,6@{117_,07 Elhmh)nh ))ME1(2anlh)y\derscad®d and the

t et r ahydr of ran mL C ed to . d
reacl DY PR ERP ot LT s Gt S (T it T bna he
prod BEXAB B&racRf tith kih9VRetateO THE tombfited oil@nmla}/ers'ﬁftee Wﬁdheld widinbrine

fromPart A was transferr ﬁann ato

and ROV FTES o e oRieneates Gy epdertRiery bodpy P by Bayno3rg
(pyrefzw 22ttt uftlynoeslohy aci@ddizty, 853 ﬁfmdl‘ﬁﬂas(u@éﬁ ifrktheldt, step.

en"the reaction mxture was allowed to warmto room
Stepﬁs tenperature. Potassium hydroxide (9 nL of 25%

S Oh g 'teQPBﬁtf}x%@%gﬁy)larl\fYﬁ&ﬁ{g}Q% 2I9Hﬁetl‘ia|ﬂ@su[f6®ljp¥d;ﬁtgnc acid (1.42 g,

m xt ure app€ared to have the trineth |SI| et her

4.53proelpees digolyrdipnizturg of MaQih g0 mbpjead lt?fl%( t“h[e) ang Mg §ic&IN2
2.0 \W llﬁ%h i dlte'xgn%ﬁvﬁ (M}np‘a{a? adddl HIGE,\Q%Q ovBe )0 BEE. AtRr kttrriNBSe reaction

rac e cet at e. he conbi ned organic
mlxmmcmlghle the sahﬁrédvagwmvaﬁWdhm@ldeW WS prided by flash

chroma%%l%gi#{r @&fﬁpm%xan%p hsosfr%%r ARG nng @R 8 1to5:1

exane: e acetate to
butoxyuaﬂxopylmpmbﬂe(pmmsal-}ﬂmmjwnea(lﬁ)lylmolmf@tet(9475$ gDor o-1(S)-(
Ste 4-f | uor o- phenyl) - et hyl am no] propan-1-01 (2.36 g) and
°p3 cycl opropyl net hyl sul fanyl -2(R)-[2, 2, 2-trifluoro-1(R
- ( MeBH1 M®)- 20 OR 8t By RGITH ISRt ine3 Pldng thanesulfonyl)propionate was

s BRSO S G BE PR G Ry T P e

stirrmB @or@8 (BZtM: eh1v@mrvas e ol €t elecub andthy resﬂuewmmmpltae:dmt’neilethyl
hour s ahead, St.i r room

prepar
ethef mlfitm evechit Ty - Sere 53 5m) vas
yim&HhdnkduB@ny prépionaeeiadelsrenatdoanditlecompahds itilkingwhd h
chrom um tri oxi de
procedure described in Example 4 above.
N-(1-cyanocyclopropyl)-3-pyrazin-2-ylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(S)-4-
fluorophenylethylamino)propionamide. 'H NMR (400 MHz, DMSO) 9.1 (s, 1 H), 8.75 (d, 6.5
Hz, 1H), 7.48 (m, 2 H), 7.27 (m, 2 H), 4.92 (m, 2 H), 4.42 (m, 2 H), 3.80 (m, 1 H), 3.90 (dd, 4.5,
11.2 Hz, 2 H), 3.45 (m, 2H), 1.40 (m, 2 H), 1.05 (m, 1 H), 0.87 (m, 1 H). MS: 484.0 M -1).

N-(1-cyanocyclopropyl)-3-pyrazin-2-ylmethane-sulfonyl-2(R)-(2,2,2-trifluoro-1(R)-4-

83



10

15

20

25

30

solution (3.6 nL), then a solution of

3-cycl opropyl net hyl sul fanyl -2(R)-[2, 2, 2-trifluoro-1S-(
wd2005l0e83epphenyl ) - et hyl am no] propan-1 -0l in  PCT/US2004/030442

acetonitrile (18 ni). The reacti on was nonitored by

h HPL C h h
Moy Gl e R roB e SOUMK 30 MizabMS 09 33 6ad tDohTs @, 65 e
1H)t 7.58(m, 2 m)u 32 (d; 2HY, 86 (ddOP HY,i 4783)(m, 2 efsol(nmli)ez. BoUA, 2H) 0,95-
146@%{%&0 ! |%\Yg1§qreactl on was 10 found to
t § al ysis. |sopropanol (50 m_) was
addﬁ«i-cyﬂb@yd}@ﬂé‘ﬁyﬂpﬁp 2{& oy BnetN@RSsufthlyP9EE-( 92Vlﬁf168r6 Q(R)-4-

mtenperature _an t hen"was concentrat ed

ﬂquo(p env- ptﬁ@la@@p}pa@mw@m@e pEY 694 (Mhled bet ween et hyl
ac N@%@arfo@@:ldﬂr&pyﬂ@pﬁ%#ﬁ %‘n@é@haﬂ%ﬁﬂﬂﬁ#ﬁ 2@%??&-t‘1§€0r§”1’25‘)-4-

The aqueous | ayer was extracte
fluoggpheny hethylamisolpeepianerpidsi B19: 4560+ Ner e vvashed with
brine and dried over anhydrous sodi um sul fate. Renoval

of solvent gave 3 15

SRR B A AR DR R 49538 Rlat
an anber oi IphwluldHrlﬂwomcxhylemylendmb)prctmmmel e
conpounds as described in |l e 2, step 8 above.
NVR (CDC13, 400MHz): 8 7.61 ( Glbr s), 7.42 (2H dd,
J=8.4hz, 5.6Hz), 7.15 (2H t, ,ONJ 8.8Hz), 4.41 (1H q,
J=7.2Hz), 3.68 (1H, m),F J¢| dd, J=14.4Hz,
6. 4Hz), 3.41 (1H, dd;(:ﬁ?i,g 41 4.0Hz), 3.06 (2H,
d, J=6.8Hz), 1.60 (2 01.bAA(3H m), 0.81 (2H m,
0.48 (2H, 'm). MS: 448 3 (Mr1). Ml = 429.9: M23 =
451.9; M1 = 428.0.

StepI\ll-(l cyanocycl opr opyl ) - 3- cycl opr opyl nmet hanesul f onyl - 2(
R) PdtssiemdryliFidd (1 l@@'gozd 2 fn%)oi)%va@ susggnr%ed in et}k/sethirééoo mL) and

di fl uor ophenyl et hyl am no) pr opi o
coolfq\m |a51d ice water bath. 1,1,1,3,3,3-Hexafluoro-2-phenylpropan-2-ol (4.0 g, 16.4 mmol) in

ethyNTl(elr EW%MHNOQWJ 3 a%&( %e%glru g&’ WELRanRs Ul LY Frigk

-trifluoro-1(S
anthirlder (“ 98 Bolirhmmpl)eras ylﬂ@mnniﬁ)omrdpmo rpdrihd ezacthds: mi4Bie Was allowed

to w&%&%@blgﬁ)g%r%%%gv%%}lg Gﬁ’lﬁ §ea9t|1 r?lﬁglﬁee\gad,l qugnc)l)fd \Zktlh‘)vaterzand
dllUtC(QWQh ¢th¢ri(3QPonlo) Ib@)rgamtelamrlms Iwyi}mmwﬂtb yauraed estuirh 8Rarbihte

o R8T B Dl - R AR Rtp

triflugrophpirep) Ine rifanesethy ey le2eR) - (2, 2, 2-tri fl uor o- 1( RS)
ydr oxyet hyl am no) propi oni ¢ aci d met hyl ester (162 ny,
.5 Mol ) prepared as described in Exanple 1 above,

[ riZ(E) Ahnllrm)Fm-( hajmﬁoc(yzloﬁilo)aylv\a&p}&dldﬁﬂ-y%e@://'ls%ﬂ‘hﬂ%)b%loﬂﬁmlde and

oG st St b e L by et e sy Gstvers

conveyeedno Vg1 fchandwlopopyl)-3-(pyridin- -2-ylmethylsulfanyl)-2(R)-(2,2,2-trifluoro-1-

Step

phenyl-1-trifluoromethylethylamino)propionamide utilizing the procedure described in reference
J, step 3 above.
Step 3

N-(1-Cyanocyclopropyl)-3-(pyridin-2-ylmethylsulfanyl)-2(R)-(2,2,2-trifluoro-1 -phenyl-
1-trifluoromethylethylamino)propionamide was oxidized to the title compound utilizing a

procedure outlined in Example 1, step 5 above.
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h. After stirring at rt for 2 h, the reaction was
guenched with water, and extracted with
wale@bklozs4onet hane. The conbi ned organi ¢ extr act BCIMESE04/030442
dried (MgSOH4), concentrated under reduced pressure,
and the residue was purified by flash chromatography
on silica gel (eluted gith él'126 Et OAc/ hexanes) to
yield the title conmpoun x‘t nyg) as a mxture of
SynfbassfV-gadveictytloprogd)- Bei:loplopy AitittanesiBonyd-QdR) 12,2 RbfiJluoro-1(S)-
Exanpl e 14 Synt hesi s, of . . .
N (4- cyanocycl é‘516118WP%“)/?!*(YEPPPM%PB‘BW&H&}? net hanesul f ony
[)-2(R)-(2,2,2-trifluoro-
1(S) - 4-f 1l uorophenyl et hyl am no) pr.opi onam de 15 F S02
CF3 HXCN JC) HO F Step 1 a@&tei ne (15.97 g) was
di ssolved in a mxture of 1. aqueous sodi um
hydroxi de (265 20 nL) and 1,8%di oxane (265 nl).
4- Fl uor obenzyl bronmi de (24f=8 g)vaa% added dropw se
over 30 mn. After N ngl Hht, di oxane was
renoved and the pH g e Hesdu aqueous sol ution
was adjusted to pH®6 th 3M hydrochloric acid. A
white precipitate began to form i mredi ately upon
Step@ddition of the acid and additional water (150 ni) was
adgleslutih FheR)Siifd-3-8gblopdbpylriihylldui faky | bisRERSi(®g, 20emol),
reaction mxture was cooled to O Cfor 1 h aﬁd t he
prepyyedes dsparibedin ExampleeSteny | and 2o sy and triflyospaceialdghyge methyl
hem?ﬁ@egzﬂ ?fj?]g Fotb HRAbE inBluehe MY wadRdicdaxRNex wiRDesl $t84d trapping
under gh vacdumto give .
of wagHpr 2. nbhe3eactior mixbire Hancoprasitrpted inaiyedr opi oni ¢ aci d
t E i . - .
eveig e s B A Py B R R b et ot
Steprzef | ux condenser, addition port, and nitrogen inlet

i W i bt hj i .
L R e G e
(4.181,)17.0Fne])so katyidmos tetrshydodiren (34 mIanvas cegledkin @n idgaater bath and
2(R) - ami no-3-.(4=fl fany k- pr oRi. QnLc acind.:
e AT BB DAY 0P 00L 505
(2042617 HIUSPIG 4@ 0id 4drahgdrdfiurann glhiemeas tiwd thixpoe wasoatlowed trstid gder
The. i

. .mn. e bat h renmoved and t reaction mxture
ice hathcooling fpry T‘H“ﬁg%?mﬁenoa\? KR '§mP (?radt}i?eggrrl l(1:0%%1 ing the

r ep&it BOR solukbnisel-flersiamvticarspe (abmir, &, mawf)un athgdrous

aqueous pot assi um car bo e § 0 mg_? . ddeﬁ% PW S
terafpiomn 0O ila NeSePeIE) Rar Bt Fraa Bl o BRGT C mir et
solufiéHkif hbaheNafdidwed lohstid fdr15 hite TheRBlut@frdnh Part Atvens Warssferred by

dried over anhydrous 5 MySO4 andséconcen%z{; t ed% 1t1 0 Sgtl HEwed b
canmpapty thinfepRSIOB MU RS eYez yP But e 2 p GJP{- 1 yps toliowed by
addifidPofCIq4 mBS NG, tR&H tBe RBARK nfiRGievas allowed to warm to room
temperature. Potassium hydroxide (9 mL of 25% solution in water) was added, but the resulting
mixture appeared to have the trimethylsilyl ether protecting group still intact. Therefore, the
mixture was acidified with more 1IN HCI (20 mL) before it was extracted with ethyl acetate.
The combined organic layers were dried over anhydrous sodium sulfate, concentrated, and
chromatographed using an 8:1 to 5:1 gradient of hexane:ethyl acetate to give 3-
cyclopropylmethylsulfanyl-2(R)-[2,2,2-trifluoro-1(S)-(4-fluoro-phenyl)-ethylamino]propan-1 -ol
(2.36 g) and 3-cyclopropylmethylsulfanyl-2(R)-[2,2,2-trifluoro-1(R)-(4-
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Step 3

2(R) - Am no- 3- (4-fl uorobenzyl sul f anyl ) propan-1 - ol
W@ 1®540284¢9) , 4-di net hyl am nopyridine (554 ng), PEnuS2004/030442

triethyl amne (16.7 nL) were weighed into a 1000 nL

round ttomflask fitted 10 with a stir bar, 250 nL
ﬂ“"?ﬁ’@ﬁ"r“@’l)?iﬁyl?rﬂﬁﬂ@mpa%éﬁG’rﬂ)m&hd nitrogen inlet. Met hyl ene
Stepghl oride (150 nmL) was added to give a clear pale anber

solution. A solution of tert-butyldimethylsilyl

chPeJpticns of 4.41M perindiq Feiddpslpapetonigge pd)0- QR chiomien trioxide in dry

acetSHiPIMNGE pRYSE] HouM dhead With s tn%h% b rb&g tenfp¥ dﬂé Blriodit Iaad

reacti on m xture was oure o0 water "‘an he or gani
Solumﬂa@@S\nﬂé wagpfrillet ingn lca/raceé@ne bethand Hcﬁﬂgdd’rr&ugthwwula nmbxxde

ST e PO SO R B PA cge

fluongphdnyl) )Eéwhyﬂlrwﬂnrwn@z@ ip&etpnitals (B mLeafhe ryEltlbmWaS)mbmtored by

revei Bfase HRLC and portions of the chromyium rioxide salution wars st Gal, P

reactlidnetinyd, ﬁB’(Lhz}t I4)he'e;tcyabmmne1)e Af2b] @dre tgur @ixdion time, the reaction was

o8R0 RS OB DD 018 Bven g

was A100@d md_wﬂrﬁutﬁ dodvoteinpenafulemild tlfanae doﬂ%ﬁtﬁteﬂ Dearsubiad dolids were

condense l u was added and
part{ip 8 peye SR AR ey srrtisae e STERer D kindd
aquedi¥ 1y ybF OdSexdafted Wit aaylQvasts afthhe cdﬁh’tﬁneﬂ@réﬁﬂﬁtlayé@ﬁvere washed
renoved and th%are3|due was_purified by flash

W“h&’ﬁ%%dé@ﬁ* QyshenhyArogs sqdiun ydfpte, Remgvah ohsolyaniaase Et OAc

cycl@iré{@ﬂﬁetﬁﬂsuﬁj@ﬁwzm)[@QQttﬁﬂEOro 1(5)- (4 ﬂuorophen l)ethylammo] roplomc
| di met hyl si | anyl oxy)-1(R)-(4-fl uorobenZy anyl m
acid g{ % ) SRR iger(ozl vﬁn@ ‘Y*]’SIGPF‘@GF Wél@qﬂ;]e compounds as descrlbed in
Exa 1@y|slteglgl’h®))@m ne (21.25 g) as a clear yellow liquid.
IBI\RQ( A sol ution of 4-fluoro-1-bronopyridine (1.88 Q)
vva1§ ﬁ@%dWQMIéZ)aW 6V 6L, &r $)ed.42 (U, i, J~Bl485 6.GHZ),t7eld (2H, t,

= 0 QLG D588 UL A0S If AODLALEE 5.0 .,

J=14etHBu4. 9H1!)L 1.06 (Ilﬁi dn/=aekian é $0 (2H, 2n)l;ﬂ..2®(3Ha m3, (B3 @oll m),i0018)(2H,
m). w@sr A T}Sr R/H"l"' 8&9@n1g4[+5§e§§? m xture was

feaction’a n A sol ution of
[ 2V{ t-erahecyblaprppyl)- Br-teyd‘lgf;ire@dllhah@demkﬁbhyHZ(R) -(2,2,2-trifluoro-1(S)-3,4-

4-1| | f | 1)ethyl]-(2,2,2-trifl
it e SR AN S ER A
ofN-al -BaB6FMopropyl)- Bmmlomlmmsm@nm@e(zqwlﬂué% 108)13.4,5-

rrin the reaction m xture was
t“ﬂ“Bré’LH?‘g‘?ﬁ?thtl@“‘ngo@tﬂn?m@ffyw@t Mg xture of 250 nL
wat er, 250 nlL crushed ice, 25 nlL saturated aqueous
NH4CI, and 250 nL 88 WO _2005/ 028429 PCT/ US2004/ 030442
Et OAc. The organic Iayeﬁxm é%par ated and t he aqueous
SyHRSE oA -@%Inb@%to%ﬂ)p‘ﬂ)l?» tbhgﬁ}@ﬁ&han-gglﬁfonﬂoﬂgi (29@2-&%&5@%@-

vere washed w th RghylanARdindjprGhnaMte M
sol vent was renoved ~ and the residue was dlssolved in

THE (20 nL) and and stirred i \n i ce/wat er bath.
Tetrabutyl ammoni um f | uori de 25 nmL of a 1.0OM
solution in THF) was added df opWw se over 5 15 mn.
After stirring for 2 hin 'o ce bath, the reaction
m xture was poured |nto:Fa g rously stirred m xture
of 250 nL water, 25(2' tme, 25 nL saturated
agueous anmmoni um k
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chloride and 250 nL Et CAc and all owed to stand

overnight. The organic |ayer was separated, washed
wowRdk/os4ene, and dried over MgSO4. After concePCT/HE10041030442

the residue was purified by flash chromatography on

250 cnB sili ca gel using 5% Et 20 CH2C12 el uent to

obtain

f |m@efng9>|> SifreR gypye-of ¢ Rpeqyimashapesul il Gfo Lo frifgrop | (RS)-

hydré&@%ﬁﬂ?ﬁﬁiﬂﬁb?ﬁr&mw& & met]aylps@t@p@ B2 hlg, ®5 mrBDDrepa@t adBeseribed in
'ear yel ['ow resin. g nL round botto%ask
Exanypie; | abpye.ge dichipmpthars. (%“HiW&F a%iie £ Msoliop pf tgimethy labinipym in

tolueRE QP HETY |a)m18*6%}‘i|i§§é $hd 3B 1hctibllixtGre HAE alft @dvhrid fot over 2

containing O v water and 46 nL 15 of a staqck
h. AResistitring at rofor 2.0, the tpagsion;waa eenghadgvithvataoangiextepoted Withade

dichBfie3hd. rﬁh%: gon?ﬁﬁgd%‘rgﬁhﬁgxgac?s%v/éré’ f¥ed \C’Fﬁ'fﬁgbg &R leé;tlgfeaquer

acetonitri 50 m; O gr ade
redugdgtassire, and e (Slugrivps pusidind by ﬂaSh ghl@m‘#ty%avhwoﬂml!cérg?l (lested

wnhggggf_b%vﬁsopeg @gJﬁéf% {8 Be1Bin RN 89 nlg) a8lmbGh WRkiSkereomers in

a 8: Brafid-MS:WOR OBy | sul fanyl ) -2(R)-[2, 2, 2-trifluoro-1(S)-
(4-fluorophenyl)ethylani no]- propan-1-ol (530 ng) in
HPLC grade acetonitril eEg(S cont ai ni ng 0.001% H20
was added 20 over 30 m m, n%| ntai ning the tenperature

Synbebiowf B-(4-éfahedyciopiopyl)- Blg4-ﬂtlor6pl@nf/lmeth3ndsulfdnb1k) -2( R&(@ 2i2etnifluoro-

Stirred 30 mHoRigoehasCRaTBARORPEIHSE o of

0. 40M pH 4) was added and the flask was renoved from
the ice bath and the organic sg|lvent was renoved on a
rotary evaporator at 20. The agUepus m xture was
stirred with EtOAc and suffigieat water to dissol ve
the solids. The organic phasesaas separated, dried
over 25 anhydrous I\/gSO4 @df repoved to obtain
3- (4-f 1 uor ophenyl net hangstiy KCQ‘(R) [2,2, 2-
trifluoro-1(S)-(4-fl phé“nyIO) hylamno]proplonic
acid (489 ng) as anfFanber resin. Step 7
3- (4- Fl uor ophenyl et hanesul fonyl )-2(R)-[2,2,2-trifluor
0-1 (S)-(4-fluorophenyl)- ethylam no] propionic acid
Stepd76 mg) and 1- ani nocycl opropanecarbonitrile

hygfcyﬁah@(ﬂs ge gi ‘2% dm;‘alved%i@ ammrmugm@hubms@ocaum hgdiroxide (265
a stir

L) B b SR Pob et BFORTRY BB T B3 PORCE o oepver 3
mm.gégé}rstlﬁmg%’(/erﬁi%ht‘;'&lb%e wah FeRREPRI RS A1 baRé REidGal @guebls solution

was @ljpsteddto aHeh »éh BMdpdrochloge 3cid. A whitapregipitatseagal iofPBhi um
1mm@$§t@l luHSH Qﬂh%ﬁ Bhﬁ\‘é cifl 84 z[m}tlo\‘iﬁ rv%ter @Q@%)%@l adde@ whidktirring

| Ushed Wi th nitrogen and seal ed with the cap.
ofthAml@rsuaaensmm Heherreagtion mpxturerivas qepked i@ "G for d hiaad theipragipiigtes

e

vacuNBIHIOEB e 26y ahntind-3é4-fleebedrylaudfampepropiptiy aivid (P8.6¥pbaya whikpesolid.
ol vent was renoved and the residue was purified the

otep r eil I%H@m?)édhﬁ%fog %P(ﬁ@gph ggg{?(h%ltl?ym%ghaﬁ 'gﬁ sﬁfr!:r' Icéﬂuggdndenser

usi ng Ve th
additanjuot adi idekemiyllet ass ehangeidtvethsioll.¢ ML sontlExxaﬁiphlgm_‘p@mmum hydride

t.nesi s of 4- xaly.
(200 , @_1{1 ﬁ‘?[g&)? grﬁl_ygfl(ow ;‘:Mgn%g n?Ir])uorhg 6 é]ﬁ c)>/ c]%)(o)le(} in an ice/water bath
and SWR)-bampl )&y obe2zy BuRartyt)fropi@tioacid (24.08 g) was added with rapid
(S)-4-fluorophenyl et hyl am no) propi onam de
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F rc, SO2 CF3( NCN \ HOFcJ S 0Z Step | 10

3- (4- Fl uor ophenyl net hanesul fonyl )-2(R)-[2, 2, 2-trifluor
Wo268)84¢94- f | uor ophenyl ) - et hyl am no] pr opi oni CPED/US2004/030442

(146 ng) and 4- aninotetrahydrothiopyran 4-carbonitrile

stlrréx,g in s ng%lrpog\ﬁgg g . hedulfgiﬁm 4as\xn%g(¥véa arg{ltl % ltég:g%io\émé\%)btg% was
heatetholte fUXOOErn 6. U@fte@ Boolig tlﬁ@éﬁc@&ylh&mr@@ r6&in dedpetatur@ Rslurated

O (7- b tr ol - tetramnet hyl uroni um
aq“eﬁé&%fﬁgég?’g : I 5éﬂL() 2‘713313551 dwewe aridd- dhesalide woredjltered off

and W Sfilfel tkb ads Wﬁﬁne&’ bvﬁh Tﬂi@ ihe RombihEPGIG e HAG dﬁe%%v@rdan‘}%&rgus
the cap. After | he reaction m xture was

MgSfi:ppd gpngenfrated fa.giyg %(RbﬁmePQdeUEt@@stw&nmﬂomm ol (1 6 16 g)

as a pAS AgekrWsilh 1. OM aqueous KHSO4, water, a 1:1
E% :saturated aqueous NaHCC3, and brine and dried over

StePa"nhydrous MySO4. After concentration, the residue was

52?({12% W?Ign@y &E@%ﬁ%&&mﬁgﬁg%w O‘PP 6%9 lg?i qsdn% tlhyl%r%m%pyrldme

s 54rmg)mdmlutlmnnaﬂﬁdrrdt)hvanwmgmdzimy la)10®) B r@®d bottom flask fitted

w1th Hpt;a?uor o h{&ﬁ‘%ﬁ%ﬂy% g{ﬂ% 21 dzx&B %ﬁeé ﬁrﬂ?ﬁ ggl-)(ygegi: ?I@Smdfé @

mL) b@s gdled o gnzh a cﬁtae pal2 amber solutlon A solution of tert-butyldimethylsilyl

chloxl\%l (ﬁl 3 8Y %T? tgg{%{:? ?@ﬁ}oﬁ)%%px%%%ropﬂse over 4{)4}11&1' Xg Oﬁpr?n%yl m

a nes
overtightf the exactidn(nBtuse-fdsponre hﬁcﬂWhteﬁ dny ttaeror @@ clphaRi vl @é’ﬂaﬁ&dddned

hed to, a ear 25 flask fitte

over GBS MIRD: B ARy P O e B A e 75 )  was
buty ithekeiel | @lagly [6:439- 1 (R a4l 6rd-beh XU suIEny A& et Hy lafiined 5. 59 Jsg clear

obtain a clear colorless solution. OXONE(r) (0.4
5w“%ﬁmg 0.30M aqueous sol ution) was added. A white
Stepprecipitate formed. After 2 h, nmethanol was renopved on

aé%otary evapor ator and the resi due was partitioned

b

(reetroflgimethyiilenyioxth HR1-¢-frorobsneudpnreethdirshy lappiae (25.92
g) and &m&c&ma@@dé’\ﬂ&hﬂ%ﬁﬁe@hﬁq’lo ‘9‘@? %Q)célaot SrNRE flicaR Eﬂde] were

brine and dried over 2005

weighediniog 98 mb3ouldotiam ﬁlyﬂwfémg v‘u@s@pa@rﬁ@rkmm qoadendert o
ToluSHe‘(?Od rh@) \Lés ald@edCa‘HHH{W%tl&r{]'rﬁlxﬂgé waSrefluMlitleGeRAbd Ghder

Synt hesi s

anhyﬁoegfmlaﬁwemeﬁbr OWIS))LV@t(MiS fdmevedbplddmytesiddchveas patifidddryyfiash
chrorh%tggrg@ 041%11&1 éeltuglh li'%&)?ﬁne %IOA eluent to obtain etertF Sot

henoxyphen am no) propi onamn
butyldlmethylsﬂanyloxy) 1(R)-(4- ﬂuorobenzylsulfanylmethyl)ethyl] (2,2,2-trifluoromethyl-

ethylidine)amine (21.25 g) as a clear yellow liquid.

Step 5
A solution of 4-fluoro-1-bromopyridine (1.88 g) was weighed into an oven-dried 100 mL

flask fitted with a stir bar, septum, and nitrogen inlet in anhydrous THF (20 mL) was cooled to -
78°. n-Butyllithium in hexanes (4.2 mL of a 2.5M solution) was added dropwise and the
reaction mixture was stirred the reaction at —=78° for 30 min. A solution of [2-(ters-
butyldimethyl-silanyloxy)-1(R)-(4-1l uorobenzylsulfanylmethyl)ethyl]-(2,2,2-trifluoromethyl-
ethylidine)amine in anhydrous THF (13.7 mL of a 0.366M solution) was added dropwise over
15 min. After stirring at -78° 2 h, the reaction mixture was poured into a vigorously stirred

mixture of 250 mL water, 250 mL crushed ice, 25 mL saturated aqueous NH,Cl, and 250 mL
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CF3 f NCNO Ho Step 1 3-Phenoxybronobenzene (552

ng, purchased from Apollo Scientific) was wei ghed into
wdooamzsayen-dried 20 nL vial fitted with a stiPChuES2004/030442

septum and nitrogen inlet and anhydrous THE (8 nlL)

was_added, and stirred o . obtain I I
EtOAG Tl iopganic-jaygr w&e&af%# A0 DHe AR CRaRTAS B re ??5} WilgEIQAg. The

comlﬂnéalétxbfﬁdtd \w}k Wakhed witR Bﬁﬁkﬁzﬁld (dQe(BéveFMgSm arke. soiVei G¥al knvEd
was added dropw se.

and thoregidig wasah&sylm lﬁéFtPWﬂ% I“ILéiﬁ‘}A ‘%5‘5395‘“@.6’( irRpn feavefe Bitbbenzy|

Tetra%HéygaWclnm ﬁ\Yerd@HWé tht. 6fa 2 of?«r solution in THF) was added dropwise over
| 'uoromnet hyl ethylidine (2.75 nL of a 0.366M

15 mérp| After otirring foa Ayl inoiges batithe rWé§Ola@afé‘He 13s PRUFshIPte @ vispEqusly
stine%i%zlmu& of 56 R \%1&!} 250Ra. érgﬁ% (@M sThX Eéﬂﬁr@teﬂ‘ﬁ.\e&g%ﬁﬁ%ngg

a Vi gorous stirre m X ure wat er
chlonide apd Qsthmd GiQ4¢ arsi atoweditostaad evbreighte She orpiTiayer avad separated,

washn}l* wl%l %ne an(ir <|1j g'ekgé@;;e mg)ﬁ%t%?&a{h@tr%%u@ Wgs ef\gﬁﬂ& Gy

W TR BF rie concentration
ﬂashtch&)nfa&gralbhﬁ omm) whi’s8ioh ge dsing SBELQ/CHiHy elnant ® obkn 31

muord B u A e o e Qe i B ot 22
mg) & DPYr elloRresiver 15 min. After 2 h of stirring in an
i ce bath the reaction m xture was poured into a

Step 9j t t
e SO e R oA R B oo
chro@ith(¥9) dxideEh DA LT AgrhdvieloninilSEcntthisp®T 3% ghtwateFlasd 46 mL

nlclaer was, sep ed with brine. and,_,
of a oAk R oT HPEIETOME BB B LE S fee e o 075%

i Hipg Lastrit O L 0.00 O pPdhd HPLOBadel abétorditrgelso
V/vvﬁésé{rn 5%%628/ CFQggeg el uen? lta/gh%b?gll n U@a ehatBRBES0 ml)

contmmg dsteoenstsn sigreradeigd and segplufion vzaszsoﬂeii M agdregviter bah. A
solut(cﬁ)of (33(21%@{(‘)9&&9!@19@)@1) otib, Q@tﬂﬂﬂl&é-@@-@t hu&bpheﬁ@%?hy'l’@imo]

| ear colorless resin which was converted t

prop_@n 111013(5@6 msd infdP Ly eredsl aceipniffe (8vemL spiaiatng 00 H’é&&PD éfdadded
overgg?%%ggg%g P%xg gf%lﬁ&?atl@re @ngw%° agﬂ%?snrﬁﬂg M\@ 2 Q9] lQ%l?b“rg&tlon

42 ~ Exanple 17 Synthesis of

letNe(WhS ayensbashithobproparo) (lgn(La aechastmeé pRenya-°g Sfhogphate baffer
50 mtéH\l I\A&W g_t.‘ g'%adé?d al?lﬁ %Vfia% By RELRYRILPRE 235 dgd thgorg/amc

solvéhf Sps amoneat @}e(lﬁtaqfﬁv@p@phreaﬁ ¥09. plrhe pqmqus;ma@r@wgs]_stlged with
EtO&{?@e SHgllc’_?&t X/%tarvtgld!s?o Beﬁh%%lgzig . t ﬁhesgrg%{ln\{‘f agenw dr(léldoover

S was rou e SO tlon
anhyirdus ME$€,, and removed to obtain 3-(4-fluorophenylmethanesulfonyl)-2(R)- [2 2 2

trifluoro-1(S)-(4-fluorophenyl)-ethylamino]propionic acid (489 mg) as an amber resin.
Step 7

3-(4-Fluorophenylmethanesulfonyl)-2(R)-[2,2,2-trifluoro-1(S)-(4-fluorophenyl)-
ethylamino]propionic acid (76 mg) and 1-aminocyclopropanecarbonitrile hydrochloride (23 mg)
were weighed into a 4 mL vial fitted with a stir bar and cap. DMF (600 pL) was added and the
reaction mixture was irred to obtain a clear amber solution. Diisopropylethylamine (105 pL)
and O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate (83 mg) were
added and the vial was flushed with nitrogen and sealed with the cap. After 2 h, the reaction

mixture was diltuted with 15 mL EtOAc and washed with 1.0M aqueous KHSO,, water,

89



10

15

20

25

reaction mxture was stirred at roomtenperature for 3
h and the sol vent was evaporated using 10 the rotavap

WO 2009028424 S) - am no- 3- ( 2- chl or ophenyl ) pr opi on| CPGEIDYUS2004/030442
nmet hyl ester hydrochloride (1.2 g). Step

2-Tri f one (305 mol
saturaa;;]eé Wg)%anﬁ grm% ﬁPL{)(?r& Tl l)\ydﬁqqgg@m% Tgecqobvent was
remoeet tayd the $dskiue Wﬂﬂ]ﬁl@ﬁi@ﬂ ﬂfelréiaﬁiué 8 ﬂasll'ig:hrolna?o%mﬁmf on YEEE silica gel

S
wsing B b Sy Riv i (A SormRotnd idoms) awa il
followed by the addition I Msolution of TiCl4 in DCM
(1.75 mL, 1.75mmol) and the reaction m xture was
stirred for 18 h at roonkXaeW$ddature. Ti Cl4 (0.9 i,
Sychgéi@ & N- 4V@>/§n@g s %‘fjox@?@(hl@élﬂﬂ fj)f}\g%%gy %Q%U@ ﬁ%?ogﬁeég{me%hane-

room efper at ure

mml SyHfony DN RH2 B2 -trifluosvalk(S)-4xflde@oplenylethf hminofpropisnamglef or

2 h, N NaOH solution (5 nL) was_added. After 30m n,

the 20 suspensi on was flltereg/@?ough celeite and the

filtrate was extraced with et cetate. The organic

| ayer was washed with br| ne dr| ed over MgSO4. The

sol vent was evapor at ed

3- (2-chl orophenyl ) - 2( ,H2 fI uoro 1(RS) - phenyl e

t hyl am no) pr opi onat er 0 ng) A& a yellow solid which

was used as such for the next st@p Step3 25 Met hyl
Stepd- (2- chl or ophenyl ) -2(S)-(2,2,2-trifluoro-|I

(RS) henyl et hyl am no) - pr opi onate was dissolved in a

m %‘bg korgphapmimathapespifgny rdR)TIRE. 2-Biflvbio- B HiNonalBiy )4

ethyﬁhﬂ)no\]ﬁéplé'lqg%id 1@@?15? lﬂ'ﬁi é{jﬁﬁ'ﬂ? ljet%h oﬁltl %nyﬁéarboﬁlltrllre?%é mg)

roomte eratu vvas evapor a
were pdighgd aant@ ot aayaldigd with aptit bnamdaxap ausct DMFt(b nﬂL) was aigled N give

a daﬁ'@lnbgﬂaﬁm% eﬁildf&butoﬁ§1§1¥lln¥ %(I) b? I\ﬁlL)Sé)Ild 69 ( azabenzotrlazo yl)alr,]ﬂ3 3-
tetra@e@glumhlum hqghfélrw¢p)10®@8¢ {272 nip) Heteradfiddemd cheh(idRS)as fildeyihe vial

with %B%}g%@%é&d?% ‘%gl omﬁ[‘}géhi‘ﬁé reg%tg)n‘%lixture an\Qlluted with a 9:1

mixt@e 2 CHECIoESRAe@) ML) XS )wabid yith- 1L oM ﬁd;memcKM@S)va@h anyl e

0BT GO I i it el oo s Oo5 oo

concéuviuti¢r9 Ghel rc:sndt@ Vg ﬁn‘ﬂiﬂc)j Bnithsh chromatography on 20 cm” silica %el using 9:1

opr o rbonitrile (41.3 0, 35Mmmo
CHC\%@GE?@A t%E‘de ﬁ%é& @'C%‘P%?tﬁahﬁi %é@p)gfuil +¥0-% room
ﬂuorb;ﬂﬁﬁﬁmamuﬁe@ulfdh&l)é(}b (2 Thearig @bl (9D-MRsopfbdyitt ed Wi th
| acet at e and was washed with water,

ethyl%‘ﬁt“ﬂ}pé‘fpé(a‘ag’éﬂeﬁq 'Bﬁ) "éfa b§’(§8?‘dh’} bi carbonate, and bri ne.
StepZhe organic |ayer was dried over MgSO4 and the
sol vent was evaporated and the crude was purified by

HPCE-6y8nefrtady drethieey @aripdladrtt- {lumonhgyylmsthancsfonyBE(R)d2,2,2-
triflubfeMEs)- Aﬁ&br&ﬁ% léthylamﬂ\g)_z})rc%(d}ﬁl% dE (24 lﬁg)qgﬁ%ll%lgd fito a 25 mL pear

described in above, but Substit
flask ittod with p stinbgping)| vepm@eapl Melgnelt(hdh omie wab adiled and the reaction

mixtifre %as_zséf;%lri] gcés‘/bg{i g&p?l;teﬁn F Hé%r ?%ﬁgﬁ%h%g ct)nh mﬁp&%j mqg ofa 0.30M
aque@h Isoinoph eay hdde@ ( Swhjt2 p@plﬁrtztw fdrined r Aftdr Q RSneBarod wﬁi Mo on

a rotaﬁ%%h%rﬁﬁg?%{lﬁng r%%li@erve slpg %one%%etween 10 mi water(a'\@ 13 mL’

dichloromethane. The organic phase was separated, washed with water and brine and dried over
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Exanpl e 18 15

N- (1- cyanocycl opropyl ) - 3-cycl opr opyl net hanesul f onyl - 2(
WOQ006@2829-trifl uoro-1(S)-4- fIuorophenylethyIEEﬂﬂBﬂNM&m&n

ino)propionanide Sot CF3 H ~ H NofNCNF O Step 1

20 To a slurry trlt | -] - e 4 7
anhy RSOy a0 SRS o % Grodil T ey Ranfhieesiia L
t enperature was added diisopropylethylan1ne (9.32 i,
53.48 mmol) foll owed qutlon of
trlfluoronethanesulfonl %m?
Synt%eg% cﬁ M n(:fm{y%ﬁ&f/&op]‘&ﬁﬁh' - @LRRYIpRE l&het&ﬁl&ﬁlﬂfon)ﬂﬁ2@§’-(m 2-trifluoro-
or “enantioner (9), e)
di chl or onet hi Q&EOMWPﬂVkﬁwgvaﬁg@P@P¥nm%t once.
After 19 h, the reaction nm xture was concentrated on

the rotovap to give an oil. Di ethy% 25 et her was added
and the solution was washed w t HC and brine. The
organi c |layer was dried over , filtered, and
concentrated. Flash chronatog(gphy of the residue with
2 hexanes/1 ethyl acetaI@H acetlc acid as the

el uent provided 2(R)- tiMWo 1(RS)-(4 fl

uor ophenyl ) et hyl am no -tM|t fanyl - propionic acid

(6 g) (major diastere (R'S), 90 de) as an

oil/foam 30 Step $ omo 2005/ 028429

PCT/ US2004/ 030442 o a stirred solution of

2(R-[2,2,2-trifluoro-1(RS)-(4-fluorophenyl)ethyl am no
Step]- 3 tritylsulfanylpropionic acid (1.93 g, 3.58 mml)

a?:ﬁ %Ilegg_%/ oy g%@%g( #;r@ ngﬁ%seg?r%gfzﬂ%l r' %}ﬁtg%? %gggg%,into

an ovén-d8ed2Oh). val fift@ownith 4 givpat ﬁ:btlme andﬁxiltreg‘en 1i8ettand arthgdrous THF (8

e R

to -7§=0Jna trzldafyll(tﬂlﬁm{lh)le)é%ﬁéﬁt(e 84 mcdfad SMI Ed‘luthe)(amdﬂm droewie eA fer
roaucts 0] e

30 miny -Gt By s o G-z bg o B s BasiEfd 22

trifludlomie A RtHylidin).753hL bOLOB Gm%ﬁtﬁinliﬁ @nhy&foh@THE)Gwd% adddde
organic solvent was renoved under vacuyum a

dropigeievud S man eAfigiad, BieraCHONIRIXNS Was qqu{_qéinto f H)@ﬂrougy stirred
mlxtﬁg bF ?(?&E%atéfm StOr}n]?EtlﬂéfHed ?dehfﬁlL(sgtﬁgth‘ahueoﬁbﬁHmlgﬁﬂQG mL EtOAc.

yer was washed brine, dried with sS4 a d 10
The otpatie eyreawescepasatef] qpé washed with brine and dried over MgSCO,. A

conc r{t@lor[ fhe Festiut (v}a; dlkﬁgfvgd %(IB%L Ql‘ﬂiyﬁxlougf QAP BRNNi 8 ol igmy i
I F y

oprop met hanesul f anyl propi onic acid (1.32
bathgA.1. (81[ ecputB)nTxﬁ tesraludy lgminopjup filuoride (p 1.10 mL) in THF was a ded dropwise

over%g §) %51% &% 8 1Hnge1{ ?8'1 al#e lggﬁ? gl(edfe?f bR ARRE 4 Bcﬁ&é@“f@@ no

o rop anyl propionic acid
v1gog))lsly BltlrEEMEmé(ﬂlﬁ: aﬂj}) mlawaterd fen L trushédnios y aitlo %@t%@uws

amnﬁg{u%ocggyt l':‘q,lﬁlﬁli?% ng%%ﬁ%ﬁi\f}%&g staﬁdl_(gv gﬁght mTMgi(rﬂc IQfEr was
separated and washed with brine and dried over MgSO,. After concentrated the residue was
purified by flash chromatography on 70 cm’ silica gel using 5% Et,O/CH,Cl; eluent to obtain 3-
(4-fluorobenzylsulfanyl)-2(R)-[2,2,2-trifluoro-1 (8)-(3-phenoxyphenyl)ethylamino]propan-1-ol
(237 mg) as a clear colorless resin which was converted to the title compound by following the

procedure described in Example 14, Steps 6 and 7 above.
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nmmol ) at roomtenperature. After 2 h, the reaction
m xture was diluted with ethyl ether (150 nl) and
wormbheeBieg t h sat urated NaHCO3 and brine, dri edP@mE82004/030442
MySO4, and concentrated to provide
N- (1- cyanocycl opropyl ) - ggzlxél opr opyl - met hanesul f anyl -
(R-(2,2,2-trifluoro-1(
£ kR R FTY.cy Slobyel BPEpR DB AL QRlopaEYIIE2 (£)1(2 23 -t@ifluorb T AFH:3-
T L RN T I A e
sol uti on of phenylethylammo)proplonamlde
N- (1- cyanocycl opropyl ) - 3-gyc ropyl met hanesul f anyl - 2(
R-(2, 2, 2-
trifluoro-1(RS)-4-fl uoro'ph yTet hyl am no) pr opi onani de
(1.03 g) in MeOH (10 niL s _afdded, a sol ution of
OXONE(r) (2.29 g, 3 ) inzgater (10 mL) at room
tenperature. After t 29 ofgani cs were renoved
under vacumm and the product was extracted into ethyl
acetate (150 nl). The conbi ned organic extracts were
Step'@shed with brine, dried over MySO4, and concentrated
to yield a white solid product sl 1 g). The solid was
c r3(Sx AininoZe@-dhtasenhamipropirinictagidd | gofomamnargisllyavailakied wes1 0
dlssor%é gﬁﬂ@t}«ﬁ%&‘ﬁ% Jagdﬂfd as%s%}x@l&ii thn%ﬁ t'hE Ecﬁutm'fmﬂ The
as a wWhite ysta I ne pro
react}dn NMRUECDEE3YirredSit oom6Empkratre fiH) h a8l 1BS scgvegg‘(/@}qvama}ated using

the r%a\%ffg?(gg_?t ) sg)amm}-%@(cmrop%ggkyl)pﬁo(pgoalc a?f dﬁﬁéthﬂ'gstg?w%@chlor e (1.2

g. 2.12-2(3H, m, 1.7-1.6(2H m, 1.4-1.3(2H nm. LCM
Ste 46(M 1), 448(Mrl), 470.3(M+:Na). Bi ol ogi cal Exarrpl es
Pg4 WO 2005/ 028429 PCT/ US2004/ 030442 Exanple 1
Cat, heTsifilnolB] -phasictBadnet(3@nsg, df75tnasél) aciiis)candso-B4(2-

SRE A IO T
DCMI’)I fgfnﬁl) 0\4%’ -Diisoprdpyethglampe (N2 MLDTEMEH was added foll)owed by the
ydr oxyet hy S | ES) .. 50 nmM
SRR A AR Rttt B R
stlrre?ggroggﬁﬁwmfeﬁipéﬁiuge(s QECF]); #O Pmb, %mﬁ?mlddéahgﬁpaidnhd%olunon
pMol es in of _ass uf f er
was gtifeed @t opmjtgpReTatyrR £r pdis &iﬁ%ﬁfb?? @ﬂg’M@rﬁ?ﬂi @3&?@3 (%mkbwas
adde§ %Ed)zﬁﬂ:? stin@fos Dak ey NﬁbﬁtsSlutl&PMQﬁ@dvé@ RddddN AfeAs 0l fey
m n at roomterrperature Z- FR-AMC 10 (20 nMol es in

suspg@xon wep filfersd (rrqygh £elpife &\négleé"&f&éawwoewﬁ@da‘é%ﬁlwa?teﬁ? s
orga?@ %Xgryvdis%%ﬁéd%lﬂmme L drRURderNpess,r ARDQNQIRENAd SapdratePro get

parent 1 nhibition constants

metl‘Q'KB 42- CWthe@HlD'é(bﬂ)'é% bé tlﬁﬁ)@m -1 (RS)-phenylgdhylsmitprserionate (QYLme) as
ayel%%\'f' %d%%%qsmts rtﬁ' |'s. Conpounds of the

nvention were teste e above- descri bed assay and
wpbbserved to exhibit cathep3|n B inhibitory activity.

1 5M§ff\§@t2@ch¥0r01%%¥lﬁﬁ?&-&,fz-ﬁ"ﬁﬁl%yo-1 (RS)-phenylethylamino)-propionate
was dissolved in a mixture of MeOH (2 mL) and THF (5 mL) and 1N NaOH (4 mL) was added
and the reaction mixture was stirred at room temperature for 4 h. The solvent was evaporated
using a rotavap and the pH was adjusted to 6 using IN HCI. The precipitated yellow solid was
filtered and dried to give 3-(2-chlorophenyl)-2(S)-(2,2,2-trifluoro-1(RS)-phenylethylamino)-
propionic acid (500 mg).
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Sol utions of test conpounds in varying concentrations
were prepared in 10 L of dinethyl sulfoxide (DVSO
wa@easosam di l uted i nto assay buffer (40 L, conpei/B52004/030442
MES, 50 20 mM (pH 5.5); EDTA, 2.5 nM and DTT, 2.5
. Human cat hepsin K (0.0906 pMdles in 25 L of assay
StPhuffer) was added to the dilutions. The assay

S 03 -LdHRISpheRY IR (¥)-KeH) ’ﬁmuoﬁ) 13;@5) ﬁﬁﬁgaﬂﬁaﬁ&oﬁ)@ﬁwcid (100

é)éate covered and i ncubate 30 mn at

)y agidissol yedin &M g-mIanand (PUATM%@& 9}3 526"1191)03‘”\’% Ofyul,
o 15 8 S S AEASARED W,
solutip@Ovan sfjirrddast r@mtemperdtpredorehi. Thwrsplutmn wms chkut«egt“ameﬁly(ab’etate (10
o B VB S PHET 00 R ROETBPORBRRE, SR
organitlagertwas driedover N@Oe endalre tdmenaba}mammmanbeld causle awas purified

oy MRl B P RS g AP S Pt

C arperadielS ad desaribey InEkamprRAG Abs @] hud Bsbsti@tig: 12, B-m@ﬂ@@b lighenyl-

10 L, di.net hyl sul f a en dil ted
cthaog 16 02 2B P - PO BB Py el S AlprrmD 3-C-
chloptiehyl)-23742,2,2-tH1woM- | RI§3 17 Tiuordpteniiidihy ldduA®PropRhAIRIRE LOMS:

LM(TO ,05 pMoles, in 25 L 95 WO 2005/ 028429
438.3 PUS‘Z'@E%MG%442 of assay buffer) was added to the

di lutions. The assay sol utions were m xed for 5-10

seconds on a shaker plate, covered and incubated for

30 nin at room tenper at EX&MPIZI®he- Arg- AMC (1 nhbl es in

25 (gkrya%f)cﬁﬁ)%ﬁ% @@fcfy@lwroﬂ\ﬁl%etﬂ%%qfohﬂ %ﬁﬁ@%? @ ¥luoro-1(S5)-4-

solutions and % ysi s was

spect r ophot orret wawheyylahylmma)@mmmfd@r 5 mn.

Apparent inhibition constants (K,) were 5 cal cul ated

fromthe enzyne progress curv sing standard

mat hemati cal nodels. Conpou of the invention were

tested by the above-descgib dssay and observed to

exhibit cathepsin L inhi it ﬁct tnity. Exanple 4 10

Cathepsin S Assay S or{}t‘ ofl tggt conpounds in

varyi ng concentr at re pPepared in 10 gL of

di methyl sul foxide (DMSO and then diluted into assay

buffer (40 gL, conprising: MES, 50 nM (pH 6.5); EDTA,
Step? 5 mM and NaCl, 100 mM; (3-nmercaptoethanol, 2.5 ni\

nd BSA, 0.00% Human cathepsin S (0.05 pMles in 25
g LTooa‘ shapsefys-igfl Lery)teine $4. 8dg d.37 omidikindichlotintisine ©5 nilh &0

Jion 0.se
o GRRR R BB LSRR R %8 8 P
followexblsg & &bh:pran af wifleorodretanes\fnicAr - Mtr(%omwmphenylé’tﬁyl@kter

LB B L RS R S b

at on&P Ater ) teatation Madry whedon8endad Bildhe f@bvad té1giNe an oil. Diethyl

Apparent {nhihition constants aI cul at ed
etheffwagﬁf?ﬁﬁénim;s g e BHanal it AT Zhtsacenc sver vas
drlednﬁér’f}ﬂg’ﬁml ﬁﬂéreﬂﬁﬁ@&@cen&&e@oﬂfﬁﬁwﬂﬂ)‘iﬂa@@r&dﬂ? of tAY ﬁﬁfdb@ﬂlth 2

Fste y t he above-descri bed assay and obse
hexalieé[ 1 ethyl acetate/.25% acetic acid as the eluent provnded 2(R)-[2,2 2-tr1ﬂu0ro-1(RS) 4-

fluorophenyl)ethylamino]-3-tritylsulfanyl-propionic acid (6 g) (major diastereomer (R,S), 90 de)
as an oil/foam.

Step 2
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exhibit cathepsin S inhibitory activity of |ess than
| 00Onm Exanple 5 Cathepsin F Assay 25 Sol utions of

W@ e®b/0z8appounds i n varyi ng concentrati ons wer ePQI/ERENE0442
in 10 gL of dinethyl sulfoxide (DMSO and then

el B RRE g e ity P R ) O

tritylnﬂ\l/fanﬂpmpﬁﬁk acid.(0.9%g, 3tHsmamol) Bﬂilnhﬁﬁslhéthaﬁle((ﬁ) m.L) pibhdsd i n

i ke ST P Aaresha o hiioas Qb aiechel maiehg room-

tempeRAKEIAfRH B8 1 theCroMBbR thadddth plofsiind iR Golvert wal rdrﬂd%ecﬂﬁnd%o
room t enperature. Z-Phe- Ar&)AI\/C (2 nMoles in 25

of
vacuym s e resiquetyas disslvadrin Y NeOwh sy Svle aa@s@wc&eéwthéexane to

remcﬁfS #RYby pRIduEts ONSthe E@heb&f%ﬁﬂnbﬁ% s Wﬁﬁd E&Uléﬁ?&!}ﬁ'ﬂnethane bromide
pectrophotonetrically (at

(482;&|c§1b[ar3é3tmm‘h‘% ingligxapp(1é @HétahfﬁtD@ t‘{m@e)atwewéﬂe@ éﬁ éuthmr@@mc solvent

was feh3f_d Jh@e%@WandRﬁ LERS 1S WRS Bt RNYET Ben extracted
mat hemati cal nodel s. 6 WD 2005/ 028429

with pity) atlgp 004/nd20 Zhe org@uerapercs washed méthibrive dritbwitig8O,, and

iched
conc 8l B BN andEasi boa AR g O R
methRegsvlémpiptapidnicaciphdBsigbeut i cal fornul ati ons Cont ai ni ng

3 Conmpound of Formula (1) ORAL FORMULATI ON Conpound
of Forrmula (I) 10-100 nmg Citric Acid Mnohydrate 105

ngl'o SmdlitiomoFB(@)-x2, ﬁi—erlﬂx&rdﬂrgRSDMFﬂlL@mheny@eM&lammoma&yclblﬁopyl-
et g iy S £ B TR aFR PR, s s g
carborsteitecHiiIcalt @28 Hintg, AGinti) NBADUY Tl641,64.32. B olNGnSOWPRAT1.39 g, 10.8
e TR PR R PO TGRS DB R Pt i Sy (50
mL) MdowBhédsittadabiraied Keld 0 9 ride} WiedhveaMeSOAGhA cohdftrated to
provgo]\) ?Icggrlocyscllcl)plrgp?/l)- -cycFopropyl-methanesulfanyl -2(R)-(2,2,2-trifluoro-1(RS)-4-
fluorophenyl-ethylamino)propionamide (1.03 g). LC-MS: 414.1(M-1), 416.2(M+1),
438.1(M+Na).
Step 4

Step

To a solution of N-(1-cyanocyclopropyl)-3-cyclopropylmethanesulfanyl-2(R)-(2,2,2-
trifluoro-1(RS)-4-fluorophenylethylamino)propionamide (1.03 g) in MeOH (10 mL) was added
a solution of OXONE® (2.29 g, 3.72 mmol) in water (10 mL) at room temperature. After 2h, the
organics were removed under vacumn and the product was extracted into ethyl acetate (150
mL). The combined organic extracts were washed with brine, dried over MgSQO,, and
concentrated to yield a white solid product (1.1 g). The solid was crystallized from a hot mixture
of ethyl acetate (10 mL) and hexane (10 mL), to yield the title compound (622 mg) as a white
crystalline product.

H-NMR(CDCl;): & 8.56(1H, s, NH), 8.35-8.25(2H, m), 8.1-8(2H, m), 5.26(1H, ab), 4.65-
4.55(1H, m), 4.46(1H, ab), 4.25(1H, ab), 4(2H, d), 2.48-2.4(3H, m), 2.12-2(3H, m), 1.7-1.6(2H,
m), 1.4-1.3(2H, m). LC-MS: 446(M-1), 448(M+1), 470.3(M+Na).

Biological Examples
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The foregoing i nvention has been described in sone
detail by way of illustration and exanple, for
w@oposag of clarity and understanding. It w | PCDES2004/030442
obvious to one of skill in the art that changes and
nodi fi cati ons may be practiced wi thin the scope of the

appended cl ai ns There or e, | 1 is to be understood
that the above deSCFIptléﬂnPg i ntended to be
ilTustrative and not QGfhdpsiatBrAshy ve. The scope of the
i nvention should, therefore, be determ ne Iglrfgiot &ni

r Sl tesbrompaunds fbVAEY BB ERF SRR Weps RTERAFRIR 40 K

dlmeﬂhglsst;ﬁ%ﬁ%&’(‘bl\?%)einﬁ‘u{éﬁ dilkd ﬁtd’ a‘%éaﬁfbﬁﬂ&%é BLtdaﬁlpﬁghé QUWIBE(2-

scope
hydroagethy a2-emineethaneaiifonke asuic(BEﬁl 80 1 @@)emlyqxb’@ﬂyle@'t?orm“

o GO R IR b oD
25 pl( df)assa® b\Aﬂ&D ®hdaddR toitke dijpdorsg&he asaeh)ksplutloimhﬂa hiixeld fordr 10
al koxy kyI R2 |s hydr oge hal oa

secord P kRlAe: AR e BRI e Tin a&vew&%{t‘?%tl“ﬁw Z-FR-AMC

(20 anTels Apd vl et Jﬁyéy’buﬁéry bvas &fded t)the asgbgftssmﬁ&{s)éhd hydrolysis was
heteroaral kyl, "heterocyclyl, heterocyclylal kyl, cyano,

followged spedttoyh@metv(cang af (M1ép em fr§ mig- Appaxget grhibitiqpomtants (K))

were 6&_1%&.\%&&(13}' %OWC%@% R&)grg%grv tﬁmgs@u%rd ik ﬁiﬁ%cﬂ fbdelsS

ndepe
h}(djhmgerrd,s odiltheyihyention wateldydted yytbé aladvk-ylbgcnbed assay and observed to

cloal aral kyl, heteroaryl, or

@m“ﬁé?@W§ H%Pi@t%“ﬁﬁ@?éﬁn the aromatic or alicyclic ring

in R2 is optionally substituted with one, two, or

three Ra independently ec%g from al kyl ,

hal oal kyl , al koxy, hydr | oal koxy, hal o, carboxy,

al koxycarbonyl, am noCathépeindUassay t ut ed am no,

di substituted am no, nitro, arylaoxy, benz f

orSO&F’W%QfIttsb?ﬁﬁllpoaﬁ‘i‘f in Karyigg f?t’é?“t(ftﬂ%‘tsé” T%@eéﬁ‘%ﬁét 1PuLlg

dlmeﬁlkl &Yfgkth%ﬂMgﬁ)b A IR dilfte® Ritd 264/ tJuYfelsﬁtéi@?tU édﬂp@gmg"' MBS 50

stituents independently selected from
mM @Hky$), EREA07.5 aﬂ\tkmnst DTHaB 6a1M)yIHun‘waIC®th¢n6t§1>d§' (0.06p6 pileles in 25

pL og?s%jvgfa 1%) le(% ; ngo’r th. utloﬁs %‘ ?\Etg)gé%(/ﬁre%lxed for % r110

secoﬁ‘d@bb@@haﬁ&rqﬂaté Qo\/\d'ﬂéd?d'md tr@tibatdd foaiminﬁizlt a0 tamt)caa:thed ZFRerg-

AM R5MAIES S b RGN BB s 15 B B oD was
follo@kd‘%ﬂe@cl@ gftomgt'n@zm&%lt ?\.e 6'091m) 36r¥sl mmarAﬁbiﬂ!ﬂt alnlﬁMﬁ&P@H&M{tS (K)

roaryl het er oar al k
were ahlkuianyd: frolh direydnzy g pragipssextyeauserpjandard ma)healaﬁ@ttméﬁl% m

e(io% %ﬁX&l&f #h%l é)é}'lﬁ(ﬂlewé-ré {ed BY Ehe dev’e)descrlbed ésay and observed to

he erocycl ene optronally substitute one
exhittitocatheprin Renhnlmbe;pmmd@tt ly selected from alkyl,

hal oal kyl , hydroxy, hydroxyal kyl, alkoxyalkyl,

al koxyal kyl oxyal kyl, aryl oxyal kyl, heteroaryl oxyal kyl ,

am noal kyl , acyl, aryl, Ewaalpleyd , heteroaryl,

het er oar al kyl, heter O%Xt%leﬁlslmLAssay
Solutions of test compounds in varying concentrations were prepared in 10 pL of
dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 uL, comprising: MES, 50
mM (pH 5.5); EDTA, 2.5 mM; and DTT, 2.5 mM). Human cathepsin L (0.05 pMoles in 25 pL.
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25 heterocyclyl al kyl, cycloal kyl, cycl oal kyl al kyl ,
-S(O n2R14, -al kyl ene-S( 0O n2-R15, -COOR16
WO 20089tsame- COOR', - CONR 8R19, or -al kyl ene- CONRRDBRA04/030442
(where n2 is 0-2 and R14-R', R18 and R20 are
I

of assig? g?@v?vggsp?tglflé%ﬁ}w l%tl?{iét l)%é!?%’l SEG\}lgr%lv!f( Cﬁ’n or’5 10 seconds on

a shakef §la@atdi¥ted laky/ incutated at3maia }10’0@‘1‘(1 t@i}ﬂraﬁ&& Mﬂe REg’I:AMCé(l

i ndependent | y rogen,or wher ei
aMoleq gLy b Y M1 (G OB SINLRGHE Rogporsst was Flloied
0 terac onad |y
N G A L s
calculamdefmanme piidyme psagrase curvksfusiogretandasg matheaasigd! kyadels.

R S G e A

exhnHTa:lafhaﬁskonmhlunaIy@,ctma/r boxy, al koxycarbonyl, amni no,
nonsubstituted am no, disubstituted anino, or acyl;
R3 is hydrogen or alkyl; R4 is
1-a|ky|cyc|openty|nethynbmﬁpﬁMkylcyclopentylethyl,
1- al kyl cycl ohexyl et hyl| | kyl cycl ohexyl et hyl ,

aryl, aral kyl, heteroé@?ﬂ””ﬁ%@%@%aralkyI

h@oﬁﬁ@ﬁé’&lt%k éﬂ ndsQﬁ varﬁh%on%aﬂra?fons vﬁ?@pré]yﬁﬁﬁf 810 uK'of i S
(03 -OCO-, -NR23CO-,
dnmetl@mﬁgsde (DMW@IQ@@H dilutgg fmeRessay, buffFE8 gb ocompriseeNibS 50

mM p%l?)z %C%E%t% g/mh §n (Eélg ép %b\lﬁéﬁp m%gcgrgocﬁ%%ogaq nﬁ%“'aﬂfarﬂ%A

0.00982 Bluinsn Eatisbipsig 8I10. OiibM)éles in nqlm@aksyay bufefey):wmciagd tp the dilutions.
cycl oal kyl al kyl, ‘aryl, aral

The a5y P UHPEIME Mk fs S0 EToprS st H@Fe?%es?e Py iapubgie for
30 mit F&fnﬂe’hg@ratﬁ}ekw ﬁae\/anAégJAM@ (4Rﬂ\/1<')l§s 19 R i @RAhds)y buffer

ubsti t ut one to SiXx d wherein the
contzamingrii% BMFO)aras agdsd It@thp RYSEY $oIvtRns @r@ haﬁnoly@ﬁ avjap followed

o RFRDPRHLT Dy, Ay e SRt

calcdlméd)fainkﬂmynzyhel pmogrdfss turges using Istandarcblaatbcmz}tgcal models.

3!}59%% a Ik%’g ﬂ_}%} T‘V ené&b‘f'??? t%{% g?{ég 8 orvg-lydﬁscrngec}( éésdy and observed to

exhibTdagdpsit § irlhiberdryaadiiviey, oftdssthas 1 00ntit ed ami no, or acyl 15
R5 is hydrogen or alkyl; R6 is hydrogen, alkyl,
hal oal kyl, cycl oal kyl, aryl, aral kyl, heteroaryl,
het er oar al kyl , heterocwﬁmﬂmein - al kyl ene- X2- R25
(vvhereX2|s-NR26 Igg 4-, -CO, -COO,

-0CO, -NR26CO-, CON@@@”"‘ P8%S02-, - SO2NR26-,
NRAG %Mﬁg &@Iﬁngﬁs_wer@ repar®¥Rin 10 pL of
26802%@57 mhere ﬁ%ﬁn;ﬁgﬁﬁz7 are lndepeR gnt H
dimethytisubipeidg (DMEQI andghenadilpted imid agsay @ Rr (4Amdl., Rmprepgi MES, 50

| Y o
o Y SEEBpSH e AENSRL A Y BREEL e P g1 Humn
cathepkMIF, (0. 1@1\/&11&% 25 hEbEz[s@@rlmffcr) ohs kiedroahs dilutighy Thiassey n
said al kyl ene chaln in tlonal sub ti @
solutigng wem@x%f%ﬂ PESPRAS QR SI“II%f pj? 8’rFﬁY‘?rE gy ?:%f‘l’rg min at

roon t'eﬁ\?&aﬂuﬂ: ROpIRL A ONIC P AMbYes IS Srtabsagl bBiYer@BRainink Wo%
hree Re independently selected fromal kyl, hal o,

DM3)dvas eded ity the asspwmsatytions anddydselysls ks followsd spsxtyophotometrically
s I I I
(at }%xo, X@aﬁgln.nzﬁlk&?& %h‘f))’ttog)%nﬁtﬁ?s ég’} é&lr%ﬁ alclaf% egihlyohptgé/ enzyme
progeessadukyes 03iyg stafdyidsndtlﬂanwylbal nhuéeler oaryl, heteroaral kyl,
het er oaryl oxy, heteroaral kyl oxy, heteroarylsulfonyl,
het erocycl yl , heterocyclylglkyl cycl oal kyl ,
cycl oal kyl al kyl , car boxy, koxycarbonyl,
al kyl sul fonyl, am nosul fonyl, or am noal kyl and



further where the aromatic or alicyclic ring in Re is
optionally substituted with one, two or three Rf

wo pbspzsadent | y sel ected from al kyl, al koxy, habP@rUE2004/030442
hal oal koxy, hal o, hydroxy, carboxy, 30 cyano, nitro,

aryl or cycloal kyl: R7 |s | oal kyl opt.ional l

o hansRn0S ettt S B 0 S A USRS R saind ghserved o
exhitiity@dhegsaiF inlbipty, acadityoxyal kyl or hal oal kyl; or R6 and

R8 together with the carbon atomto which they are

attached form cycl oal kyl ene or heterocyclyl al kyl ene

wherei n said cycl oal kyl en@mbg 10ptionally substituted

with one to four 99 WO 2005/ 028429 PCT/ US2004/ 030442

sukppreseniasive sharmacspisl Brmplptions Coptpisier (smparndAf Fopmyly (D

hal oal kyl , hydroxy, oRALAHYLARON

het erocycl yl al k¥l ene is optionally substituted with

one or CompowdipE Fpmmydns i ndependentd-{00sBg ect ed from
akyl . b Aeid bRl  cyeloal kY1 josfiygroxy, or

al koxy; or a pharmaceutically acceptable salt

t her eofSodisBmHydmxglgsnpound of Fornmul 8Hg): R5 0 RL R2 6
N N' ‘Fasar'r% RA R HCN (I) wherein: Rl is hydrogen
or al kyll; TFris hydr ogen, al kyl, hal oal kyl ,

car boxyedtdcyl , al koxycar bonyl al kyl , geyel@hnkyl

cycl oal kyl al kyl, aryl, aral kyl, heteroaryl,

het er oar al kyl , heterocyclyl, heterocyclylal kyl, cyano,
-al kyl ene- X- RO (INTRAYENOGES FORMUIMRION, - CONR' -,
-S(O1,.-, N -, - , or -C(O ere nl is 0-2,
and %,Coﬁfﬁ?ngﬁ%?g@w&@ are indep&’&@ﬁﬁ y hydr ogen,

al kyl , Dhalr@aMorbhydraiycl oal kyl , cycleab kpkaisétphic aryl,
aral kyl .. heterqgaryl, or heteroaral wherein the

ar omat icétr‘BﬁCT’éﬁ%ﬂq%?ﬁf&tFi cringin R@S% i"gopti onal | y
substi tsysiasl Fydtdxidene, two, or threei1fmg ndependently
selected fraom alkyl, haloal kyl, al koxy, hydroxy,

hal oal R¥ASF foraIEgfionc ar hoxy, al koxyc&'F'BB?‘()QIr‘?L am no,
nonsubstituted am no, disubstituted am no, nitro,

aryl oxy, benzyl oxy, acyl, or arxlsulfonyl and further
where the aromati C‘T&B%TWWE FIeN inRais

opt i onglokypotdR3Fbintli£d) Wi th one or gwo  substituents

i ndependently selected from al kyl, hal o, al koxy,

hal oal Mirrociygtpliag kKeljose hydr oxy, 207%f@i no, al kyl ami no,
di al kylsgn};p@cigcar boxy, or al koxycaségnyl; or R and R2
taken together with the carbon atomto which both R
and R2 CafleiddtSilicehed form (i) cycl b4l kyl ene optionally
substituted with one or two Rb i ndependently sel ected

ar G oy R Ve TP Rin LRt AP of i rion and
exantpéd, € panpadek yf glarity kiokyndenstonding. It vall bapiviansye ancdodiskill imthe art
that c(hialgges QneJ n%cr)é%ﬁé/a‘ﬁlc)l){sl nqeliy el p?&%ce%pvsilh(lanntﬁle Iséé)pe of the appended claims.
Therefore, it is to be understood that the above description is intended to be illustrative and not
restrictive. The scope of the invention should, therefore, be determined not with reference to the
above description, but should instead be determined with reference to the following appended

claims, along with the full scope of equivalents to which such claims are entitled.
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25 substituted with one to four Rc which are
i ndependently sel ected from al kyl, hal oal kyl, hydroxy,
whyasoxssad kyl , al koxyal kyl , al koxyal kyl oxyal kKyPCT/US2004/030442
aryloxyalkyl, het er oar yl oxyal kyl , am noal kyl, acyl,
aral kyl, heteroaryl, heteroaralkyl,
VVEﬁ%f%P%cyclyl heterocyclylalkyl, cycl oal kyl ,
1. CM&b@ﬁhkmﬂafkyhub(ﬁKC» 2R14, -al kyl ene- S(O) n2-R15,
- COOR16, -al kyl ene-COOR', -CONR 8R 9, or
- al kyl ene- CONR20R21 (mhere n2 is 0-2 and R14-R 7, R 8
and R20 are |ndependently5hbdr gan, 30 al kyl,
hal oal kyl , aryl, aragkyly te aryI het er oar al kyl ,
cycloalkyl cycloalk b ?(ﬂ\ heterocyclyl and R19
and R21 are independentfR* hV rogen or al kyl) wherein
the aromatic or 100 WO 20@5/028429 PCT/ US2004/ 030442
alicyclic ring in the groups attached to cycl oal kyl ene
whemdin: het erocycl yl al kyl ene is optionally substituted
with on t r.three substjtuents independently
seééé£%§6$?gﬁ¥@ﬁﬁ§?gwﬁ8ﬁ%%P%?F" al koxy, hydr oxy,
hak’qahmo;gen am@h thaloakk Gafyoxyalkkomycs}@&d?mylalkyaI?f'ycﬂ@hlkyl

cyclcggg(y?aik L t%gajlfylg-g}egc?a@g,l hdeltegéjg?a} ltgyl g%%?ocygy Fq{vpcycly??l%/l cyano

or -alkgleRé- @(a}(%/(bvhereeéletgarnkl@y l- coNRﬂ‘ef-S)@)rﬁl }LNRFZUJ- -C@r or -C(0)O-
-al kyl ene- X, -R22  (whegein X1 is - - S(O"
whergnl i< @zgyand RGBO: R xR arengrespandently hqu@salk% 2-,

1 Slkylal lkyl; Sorhete foin Dk ti
e O%E*Nga RZY ¥ IN\}/I\QA12%)??;?'-\’23 %4 are ependér;]t I }ellroma o
ahcyﬁ%qartgggﬁ isggpignally sybstigied withpng, dwo ogthr%}%]" ipgdgperjdgntly selected

fromly | %gﬁglk?'laélkwy, hﬂl?dx?allnéfc}é lqoxy1 Qaf&%&alr&ﬂ& ka)t'llo’xycarbonyl amino,

['oal y é¥ ar al eteroary ,
monh@tstéuteéarainmdlsubﬁémt yeipel rytro a@ioxy,rf@ﬂ@ﬂ@fdywy pawl,wlfonyl and

furth@bﬁﬂe@é fhe §1% tlé‘BMll:gJ]n@ nﬁEfH I@a hgqtgﬂallgﬁsagﬁwt%ltﬂ dhe or two

st |tute eto wher ei
subsauummd@emienw swwufmmalm halro R&oxyshaifpﬂlkyémalomyoxy, hydroxy,

amieSe b g S B g R et o | oy,
haRlOzmldRﬁqu,en h)gétbc;r Wlthtth@qarlmynamm to vdwh}j:@,ﬁyl,{yand R*are attached form

() cycyogﬁ%/gcar iﬂy sug‘sét}/ué?q(\iv/ t g"r}%go?groo%br 1 el%yrltl) enq)ése’lected from alkyl,

halomblt}&ambﬁé Idtallltymfhlﬂmaf}m aradkyﬂk,ltbslbalky]l@dloaihylllhyl h)ﬂteraarylL
dro

retepapls3) s SEfendar Bytoo iyt G RS i St pitene rine. o
(iii) RetdredyoBlatlylienb optidagllyesuestitgbd/ with Oie to aiukRF aoeX@niR2 Eelected from

alkyl( %ll?;l _yﬁ%&% roxyagﬁ'{d%xyalk)iﬁ%gékyloxygg%lw@xyalkyl
hetem%?@@l ) amlm%@l; ar;d“ﬁalzﬁlqg}%azﬂ_het&baraﬁyl heterocyclyl,

|nde£endenglg 16
heteqqyml)dzﬁ@ﬂ cy§ oklyyl cy@}oa%?]kyl n&{Op,,gRO Qlkylatﬁad (55058 OOR™,

-alkyIHAIRSERY . -2DKR'R N3} Qadylent- cowﬂ?"lﬁadm}e,nz is 0-2 and R™“R", R* and
, cycl oal ky | al'kyl, heterocycl het erocycl yl a

| al kyl
R g iplepandontly Ryshosencaion daiogikyt b, netiah Burapicy pyicpiatiel n
cycl%@%}ﬁ, %ﬂge}ﬂ(ﬁzﬂﬁylcd?ﬁkt@rdc%lﬁ@na R'“QRY RONA 1héfep§ﬁ’0téﬁﬁ}b ﬁ)l‘difr@ggn or

( to six halo and the aromatic or al |cyc 1 C
alkyh) iwhgrsini the ematiceor alieyicineing ip thadseups aitachel! thyyderkylenewp

heten%E &ﬁﬁglﬁﬁeﬁq%wgﬁﬂﬁgﬁgﬁﬁﬁﬁ »?iﬂLﬁ%tt% SRR %Lt)gt}/tlxentﬁﬁb endently

oal koxy, 0X0
selecmdtfrqm allyhaloatiryys lcycleallgdl oy tloalkdalylomakiey ], arhlgxygxacban;dl a&lyqu,
het erocycl yl, cycl oal kyl, cycl oal kyl al kyl , carboxy,

or al koxycarbonyl and furt? r where the aromatic or
alicyclicrings in Reis Stionally substituted by
one, two or three Rf independently selected from

al kyl , al koxy,
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hal oal kyl , hal oal koxy, hal o, hydroxy, carboxy, cyano,
nitro, aryl or cycloalkyl; R7 is hal oal kyl; and 30 R8

wo soobyzhaogen, al kyl, al koxyal kyl or hal oal kyl ; POr/USD04/030442
and R8 together with the carbon atomto which they are

atta cl oal kyl ene or hetero al kyl ene
I R e T e N AL L e
dlsuleﬁJféd@ﬁﬁxoodSr at;ytp substituents independently sel ected

fromal kyl, hal oal kyl, hydroxy, or al koxy and
het é?@@&‘tﬁew% @51 ene is optionally substituted with

ong i9l-a & Irh 49t 1Salk adﬁemylylémlcymhexylmethyl 1-
20051/ 028‘2%?3, %Qﬁd' US2004/ OS%%QW sel ected from al

alkylpyglohgxusthyl, anyloprayl, hasgroaryk bpigroarglkyl ghefreny pitalit o8 aﬁ“ﬂ&lﬂnc X'
R* (&r/ﬁ&@iﬂt)@@ el Iot%?@ﬁﬁfc& -COeE, @@@QWC@ LoNrF 2

erein are drggen ) nd o
-NRC$ Qi B Q: Ntk &y eNRBQQOOan@Cqugg'ét&t &ONR't hoﬁtﬁ{qyﬁ? b@frzf where

R> aﬁag & F@yeﬁ&gtlfh}tdb@g%n &1, % Eﬁg hedk (f 9 mi RYGL APk ydneRRyL,

ona tuted w't’h
haloalkbd,sqyelndbﬁt dygloalkplnksgl enyl, firatiiyl, attmaryl hetpr@aralkyl heterocyclyl, or

I 4
heterg yyC ly(lf)%lfﬁ);(}'ﬂ%(n ﬁl %l%(g e@% %lgtéyl't R ?Syo tlgr;ﬁolg tlb’stktu ed with one to six halo
and alhdsgix he ardoariy br; almyclm ipk mxly“cna Dpxmnylﬂy SUSstltﬂft:rewrtlomﬁoum ogthree

R? ngepgﬂﬁjetnﬁy %ec&eﬁi £ %al ,ara(leo%t )éyd ﬁ}/dr&n\{ nal{)a{?l?oxﬁq{apqo Hltro cyano,
carbdh@, zﬁkox'{]hﬁb@@lm@urhdtemﬁryﬂcmlml@l deelbﬁkyial@l aaidylﬂﬂateroaralkyl

.together. with.the, carb atomto which they are
amingy %%H%S&“’F‘is’r%%?@P‘Zﬁ&ﬁ?@‘t%&t%P Sk I7 The cgrrpound of
Omﬁlahy?dra@ﬁbeamle and R2 toget her with the carbon
atomto whic hed f rrolidjn
pi %GQF Pmr?ﬂewlfyl @gtk?/ xS fawﬂgr%@”&%" foa%lr'*\ttemytfa"kyl
hetenseydlmlor —aRy1BYd-X> RﬁQWH&re Xﬁxsbw? -00f-$(O)ps-, -CO-, -COO-, -OCO-,
NREGH 2ol UREASLIY L, L gL ARYIN RN Bbure., NRFCONR?, o

NRISONRP. A1 RO BN 1880 are- 1£{depélfd@ﬁﬂfd@dro@én alkyl, or acyl n4 is 0-2, and R25
t et rahydr ot hi opyr an-

is hydspgsuiteyldmloaliyl erclqaﬂe CYedpalsylakyl Atetemcyeylmkféqre%lylaml aryl,
arallly‘f’ h@{efg ﬁ/}’ lop h&%@rﬁl‘k\l\g & Ank¥in. sanh%tk?feﬁ@é’lﬁlnylh Rk h%ydptlo&llly substituted

erein -
with-o8¢ ©) snpghalo and(the arox(t;@gor ahm rmgs N@gwptlonmgumed by one,

oo B3 g IR,y ROy g
alkoky) ducpeyadiezhtalwam@gelwloaadyktwloalmxya@m ¢yan@ nitep, @cyp, ané,nd

I
aralkg\)/s?f (?Iryoz)iyké/rfl ?QIEQ n’ary"f)slul{f%{rllyl hlgé cf%@Jl H%kroara‘ﬂ%/? h91|% olﬁwloxy,
hetetmtaﬂdybay,dieteydarylimﬁbn:srldlr}einfwblyl bﬂeromwwmyl&ﬂyﬂbylkyl )
B0, 8 D T B RSB R ot

furtHieh@héré ehigatdneatio br :ﬂlcydy:(rinlgcn Ri ngtnomalﬂ%subslltmm W[b]m allld yNo or three
substi t ut

R dERatEl SHrtl R St B RIS GBS .

cyarahi@a] deaoy cycRalkgrl o, nitro, cyano car boxy,

alk car?onyl r
B Byt ey Sy & e iop abPRGHo o
@%Wﬁ@bﬁ %11%5 aﬂc@kfhﬂ«y(lj 6 aaiyi; but ed ami no, or acyl;
are rogen.
Q and R together with the carbon ato% to which they are attached form cycloalkylene or
heterocyclylalkylene wherein said cycloalkylene is optionally substituted with one to four

99
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9. The conpound of any of the Clains 6 or 7 wherein:
R4 is aral kyl, heteroaral kyl, heterocyclylal kyl, or

WO 2008ptsame- X' - R22 (wherein X' is 30 -NR23-, -BET/US2004/030442
-S(O)n3- -CO, -COO, -0CO, -NR23CO, -CONR23-, -NR

e RS o s NS SR o 7

heteﬂ&%@%@eﬂm&fét@ ébtlbf{éily@ﬂ%ﬂtuteﬂ|vmh| one OF twadGybstituadts indlefiéndsntland
hal oal kyl cycl oal kyl,

sele%gdérqymﬂkxh }ﬁ‘ll%il?'oal'@flgﬂy"loﬁml WFOXY%P&P&%P{A
aphi}ﬁla&m@aﬁ@alfaébmu@@41@5&&541:I yl, or heterocyclylalkyl)
ereln sai ene chain in R4 is optionally
2. mpptlllﬁ@f&omlltlhébne to six 102 WD 2005/ 028429
PCT/ US2004/ 030442 hal o and further wherein the
aromatic or alicyclic ring in R4 is optionally
substituted with one, t@b Oorr'triree Rd i ndependently

sel ected from al kyl, L | .Xal koxy, hydroxy,
hal oal koxy, hal o, nlh d$ &8r boxy,

al koxycar bonyl, aryl, ﬁeﬁeﬁbaryl cycl oal kyl ,
cycl oal kyl al kyl , aralkyl,aheteroaralkyl, am no,

nonsubstituted am no, disubstituted am no, or acyl;
whergigg 5 R3 and R5 are hydrogen. 10. The conpound of any
of ptibg ¥§% gl 4, or 5 wherein: R4 i's
Tt

et hy |orreth et hyl sul fi nyl met hy
et Ryis erﬁmwléé,thqiﬂalkyﬁ gegqud Yk H](@(ryéqrpwlalkzl cycloalkyl,
' kyl,
cycl%'ﬂ%a\{lhh gbﬁ%ﬂy 1; heﬁe (fﬁ?}‘l %ﬁ?ﬁk{}kﬁ%g%&&iﬂrlf heterocyclyla)l/ly cyano,
-alkylm%Ry(mref&mHQreﬂﬂ/ CtOé‘Hi b@(@]nthNﬁfr&erfCO- or -C(O)0O-

henz t 12 '
weBSTTTH A Bl steplanl malet oty
cycldmllgﬂl&yg&bal@ylgdkﬁmrﬁaarakm lﬁmyaryﬂeoﬂ'iy:teroaralkyl) wherein the aromatic or
allcyﬁhglﬁ ﬁé{z tlona]tllh %&%F t% etd ﬁ\g%l OHEH\QX,' or three R* independently selected

esu

mmmyiahﬁlkh]amlémyl, flydrgbdymﬁﬂd‘ay{op(y, halo, carboxy, alkoxycarbonyl, amino,
mon rﬂ’gﬂéﬁ%ﬁg‘?h‘gﬁﬁg&&?%%ﬂ}nﬁt hxﬁty? aryloxy, benzyloxy, acyl, or arylsulfonyl and

furthdr WRdré the ufoylapib einylicyaic hiap @ski i optichatbt dupstituted with one or two

Subsétuffillptgg‘l;i%ﬂ&ﬁlyy Eﬁ%oﬁ:gﬁesu' ﬁ%cgglﬁ(lﬁ | haloalkyl, haloalkoxy, hydroxy,

amind; £1k§4%m@hﬁmwl£mﬁlbamsw foﬁﬁlycb)dyedrh()ﬂyl ol5
4- 1| uor gphenyl net hanesul f onyl net h

2- Rhandr sten inerbemy Wbaq&w%{%% ¢h both R} g5}y e ftpched form

® cﬁ%aﬁ]@%@ Hhtfdﬂ@]}’}l JuBétiintkd with one or two R mdependently selected from alkyl,
3- chlor ophenyl met hanesul f onyl net h

halogalksviarpineshrdiaiarmiae Hamharaliogy Gryelﬁgflkﬂe‘iyr%&?rﬂkylalkyl heteroaryl,
heten%afgﬂ{yh QY Qﬂ%hﬂe& RANSS b | ?V(I)rr(ﬁf H!:Yérocyclylalkylene optionally

Roxyphenyl met hane- su

Subsatumdwflthumr?mr@ﬂh%wwle%ﬁ%nﬁﬁleh%@%&ﬂlﬁfc&?ﬁ;ﬁoﬁ’e%lwIhaloalkyl hydroxy,

f
hydr§ )%aﬁliyﬁ lag(g?o 3 hg§¥%%§l@$¥lk?§érgggw1 h@ﬁyda%xpylkyl aminoalkyl,
acyl2aryly aralkuloh@marhlthﬁﬁemlkwehdﬁqmsm flﬁatnlgwpmf-xlﬁwl cycloalkyl,

cycléa %}’lél{( %t‘ | ggiﬁkﬁ%ﬁang?ﬂl{‘gﬂ% led@% kY, CONR'"*R",

or -atﬂle}lﬂdnea‘GO}ﬁl2ﬁikfé(\lerqxtﬁeﬂ9+2rmﬂ ﬁéﬁ&” RIbrfdgRiy anmdqmndently hydrogen,
alkyg hg@%ﬁggﬁglgéﬁ r‘rélt E% eﬂrgi u< F\e%]rg ra %Icioalkyl cycloalkylalkyl, or
hetetbegyl@nad REnyl Ré'tdnaméqxehdeonyhmgey br alkyl) wherein the aromatic or
2- br onophenyl net hanesul f onyl met hyl , 2-nitrophenyl -
nmet hanesul f anyl net hyl ,
2-nitropheny|nethanesulfonQP%Ethyl,
2- met hyl phenyl net hane 25 sul f onyl et hyl
3- et hyl phenyl net hanesul f onyl net hyl ,
4- met hyl phenyl net hane- sul f onyl net hyl ,
2- (4 trifl uoronethoxy- benzenesulfonyl)ethyl
2-(3-trifluoromethoxy- benzenesul fonyl) - ethyl,
2-(2-trifluoronethoxy-benzenesul fonyl)-ethyl,
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2-di f 1 uor onet hoxyphenyl net hanesul f onyl net hyl ,

3-di fl uor onet hoxyphenyl net hane- sul f onyl net hyl ,
wol25/Hisdzr onet hoxyphenyl net hane- sul f onyl met hyl PCT/US2004/030442

2-(4-difluoromethoxy 30 benzenesulfonyl)ethyl

) 2-di | uoronet hoxybenzene- sul f.o
ey Siq G 1 dGH BB BLHAITES o FBHY Mo yAene s optionaly
subst&ut@m lwqxh One td, bohaRResyitueRt hﬂék%n&dmltlfl @mdtamﬁtdﬂydukyl haloalkyl,
thyI phenyl| met hanesul f onyl net h

alko’?/a B w?aﬂhoe%rhawefqﬁeﬂxps pear Y‘h%mé%’dp‘?‘lﬁh'ﬂ‘%etdﬁmmo
dmmgnéﬁgkﬁﬁﬁpggﬁ enyl met hanesul f onyl net hyl,
2, 6-di f | uor ophenyl met hanesul f onyl net hyl ,
21§lahwkwﬁﬁ@pﬂéﬂylnethane sul fonyl methyl, 103 WO
20[95% ?%ﬁ%l?ag( Pgté}é%pqgtélgg’rgﬁtﬁ’? heterocyclyrl]alll(yl or —alkylene-X'-R*

uoropheny et hanesu ” ’
(WhezcldeISf—iNtBoro@heﬁ@ﬂ)m;tﬁ@ne@@pf,oﬂépne]ﬂﬁypo' -CONR™-, -NR™S0»-,
-SOz§1R53_ HaL r@@@f get hﬁﬁeé@ X{ rm{z ,NR**- where R23 and R* are

Ioropheny met’hanesu ny
mde}ﬁ:naermlybmrogmmmwrmlhéne@ﬂl miﬂM neltyﬁy)lgen alkyl, haloalkyl,

o BRI DR AR e AR TR o

heterpc;&{}ﬂdlkm)\@he@em pdid illklﬂen:cmbmhyn B'is optlonally substituted with one to six halo
nmet h nesy .l
and W GEOTET £ e SHBENY o RUAT e ed 5 it Ryfree

R¢ independently selected from alkyl, haloalkyl alkoxy, hydroxy, haloalkoxy, halo nitro, cyano,

2-fl fl f h
ot WA L JerErE) L R et st oy Ww

amir®! A¥Asubstituted amino, disubstituted amino, or acyl;

4-f] uor o- 3- trlfluoroneth | - hen | met hanesul f onyl nmet h
J is hydrogen or alkyl; yt-p y y y

2- ghi Q&&Og"-_bnt e{llk}fl | HARQR IR Eyrydalky € Ry, et i@ etefoatyl etk oaRiIkYY,|
4,6-trifl uof ophenyl meyhane-, sul fop InEt?yI
heterpeyel orpikylges-SpRe kY herein Aa iR oty rﬁ@hﬂw -C0-, -L00-, -0C0-,

NRZ¢S: 4cbNRM. URRERDENWOTRRIFANNEE SO, f@@mhn%t byYR2CONR? -, or
grlfluo;ophegylnethanesulfonylneth

-NR%S@M% {rierRT 8fshi npreridengndentlyhyrrogery P&w%t)wvl n4 is 0-2, and R”
is h%drg’%eg Jll@é rﬂ%’o@ﬁ%?% gyggd:émgg%%amhfl AH2kdBEDY heterocyclylalkyl, aryl,
aralkys hiei@iaaryB-op hﬁgpﬁakkglé mhﬁrgmysplﬁr@{mgﬁpe cham in R%is optionally substituted

w1th3¥n% kod§1{]laa[}o Xr@r{ﬁ’% ﬁﬁ%ﬁ%r%?«%&%&ﬁﬁéﬂﬂ R are optionally substituted by one,
two,2r (l'pgch dmdqpehdyﬂtlyubtﬁ:@cMrc)raalkyl halo, hydroxy, alkoxy, haloalkyl, haloalkoxy,
0Xx0, c?llyrf) OIF]I d{ﬂ%}"ré%r\lﬂ ara 8&%%:%?%&0&%&%1 Xéterocyclyl cycloalkyl,

anest
cycleaticllaky xoattewy, for mlbeyharbom/ﬂ md ﬁlrtli€5 where the aromatic or alicyclic rings in

R e TR SR SR SR R ereagey s o et
halosmylf myallmy Higlo, hyidndxgpéaeiuay,2ysid, ﬁnmydryﬂmr bydlqalkyl
rot n-2-yl met hanesul f onyl net hyl, or
EV}mpsoxazol 4- ylnethanesulfonylnethyl and
%Rﬁ@dy&g@rﬁkﬁyamganyl ol Baloallye; onpound of Claim7

wheypei n;, R4 i yl t hi onet hyl | | sul f
et F»yqnglﬂ fasf owmrB? carpan e i) %Wéﬁfﬁ%“@y IJ%CYC)/%‘kylene
or hdl&b&yidntyRak MErmn%afJQ:&&lMillS}lérfel1@(}‘dt©ﬁzhw|subst1tuted with one or two
-neth sulfonylet 2-met h o yIsquon§1neth

subsrl%tﬁatngr@aqi@maml%ﬁdﬁgﬂm albér*ta HWP%@& gy and
hete*&@mﬁﬁlﬁﬁ%e 199Mloﬂﬁtmbstlt@ed3\bi@ﬂwew 't\t@ﬁuﬁﬁtﬁﬁelﬂ}éhndeﬁendemly
phenyl sul f onyl et hyl , napht h- 2-yl et hanesul f onyl net hyl ,
bi phenyl - 2- ylnethanesulfon +ﬂ§thyl
biphenyl-4-y|nethanesulfon? t hyl ,
phenyl met hanesul f anyl net hyl ,
phenyl met hanesul fi nyl net hyl,
phenyl net hanesul f onyl net hyl ,
2- phenyl net hanesul fonyl et hyl, 25
4-tert-butyl phenyl met hanesul f onyl et hyl ,
2 fIuorophenylnethanesulfanylnethyl 2-f 1 uoro-
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3- chl or ophenyl net hanesul f onyl net hyl ,
4- chl or ophenyl net hanesul f onyl net hyl ,
wQ20vensaxy phenyl nmet hanesul f onyl et hyl , PCT/US2004/030442
4- nethoxyphenylnethanesulfonylnethyl 30
2-trifluagro hen hanesulfonylnethyl
“k”§dévm¥¥ﬁﬁl@ﬁgb%gﬁ%gﬂgh 1¥¥%He- sul f onyl net hyl |
aphaﬁm&dehﬁaﬂ?ﬁ@ﬁﬁhﬁg@ls@}tpﬁww| met hﬁne su: ;ony: met Ey:
trifluoraonethy gne ul f anyl met hy
3. 2- Ihclcpme@wlsgg gwgﬁ%rﬂrﬁeﬂﬂéﬁegfﬁ A et hyl |
4. 3-THelcbhmpouna WC% QMB&inr@tdﬂaRéﬁigktEW{m &Ylion atom to which

4-trifluoronet eny| net hane- squonyInEthﬁi
they gre aljacheshiosm y‘yql,@q){lﬁ%q@ gp}pomal,lwquﬁgttq%q with one or two R® independently

BANG Yl BBikDRRGRUAL 0 BXIKYE Eftdalkyl Qe V¥R 20D/ HRR A
Sﬂ“%%ﬁ*bSZ%%i?ﬁ%gﬁ 3- c;gnopkgﬁff}%rrgtgang:sulfonylmethyI%9
hﬂﬂ@ﬁb&ﬁhﬂbﬁ@ﬁybwwiﬁaw%@aﬂﬁﬂwvﬂnethyI 2-ni t rophenyl -
5. mfﬂ%%@ﬁgﬁln%%ﬁ bmﬁlere nR' and R? together with the carbon atom to which

2-nit eny anesul fonyl et hyl,
ﬂwyzenemmwlﬁhenyﬂmnmh&me- sul f onyl net hyl ,

10

6. 4 e tﬁ)ﬁﬂDQ&?ﬂ%Fmﬁfx ngﬂlgt%ﬁ'{ l? 01{1% an?JﬁeQﬁ{lhr with the carbon atom to which
they are(aﬁadhed fdnndnetemejzdlrwdgyldnenz enesul f onyI ) et hyl ,

2-(.3- trlfl en u 5
2- 'E}f PP ?lf gﬂ{r{‘ onyre ngl% 7¢ ﬁzls u g? @%IJ ‘f“fh i ﬁ&{ﬂ%n atom to which
they Rredlttﬁdhbl@fdﬁrmpphﬁimmnwhdhtm melsutul‘tecdmythe lmelslhtyd with methyl,

di qu r onet s fo
cthylgpigry B e b DHERY T WE AR Gr Y b T MRy peyren
tetragydeﬁhlgp);rlllﬂ»l@-lyp mekibgxy &emmmmuﬁﬁ??ywlle;hmhmﬁ
| uor enz u on et ,
f@ QmPPYIGr ﬁ@t%&%y@ ?@&?ﬁ%ﬁgﬂ% et hyl Y
3 RAlsQikAkyd- }fe{ebt%emﬂm et orRd{IaIREY; oﬁidlkfyléﬁy-b(l‘nR?Wherem X'is

5-di neth I hen nethanesul onyl net hyl ,
NRE 200 SEhrt t oy 1 O Ny E8) -EBAREL NRs07, -soR.

-NR“@bbanéétbleR@n NW@W]RM or -NR*S0O, NR24 where R? and R* are
5- dlfluorophenylnethanesulfdﬂg L met hy
n

mdelzenéertqlwv@r@mpﬂ&ﬂwrﬁﬁxlw&f@0 2s#dfonipl 'ﬁ@f%ﬁ‘l" alkyl, haloalkyl,
o ARSI e L e
hete@cyl:lsdalksrlmhmh eengr plivelenraahais in Rowpﬁmahxxw stituted with one to six
halo én(?fughé}h HR[HPHE Qr)érnﬁ% ﬂ%ﬁ@yah? PL% Rllfla’*' yﬁﬁtﬁ}ﬂlly substituted with one,

or opheny esu
two, 2}( &{@I@hﬁ@p@}dhﬁh’)&bh@td}ﬁm alkgly halgquSQ{l,m;l_:ltohy |hydroxy, haloalkoxy,

halo inﬁ;cl) ﬂcoe{n% %r X?”f I{?g? bﬂg%ﬁ_ﬂ@&%&ewmaﬂﬂ Iayéloalkylalkyl,

arallth eatyiomatldyalamwl fomsybstigitdthdmino, disubstituted amino, or acyl; and
uggg |f|uoronethylphenylnethanesulfonylnethyl
| ? Vgﬁboronethylphenyl nethanesulfonylnethyl
9. , ?hef dottpbandbftny 6 thm@bmst(fml%wherem

o B R BT gt b iyt iy

“NRZ., -0-, -8(0)y3-, -CO-, -COO-, -OCO-, -NRZCO-, -CONR?-, -NR**SO,-, -SO,NR*’

RACDboRR KT (OL P il SRERX, ! R, PR Y

inde ﬁéﬁdym?ﬂrla Calkidl braovl ek b}Q] and R# is hydrogen, alkyl haloalkyl,
4. 6- trlf or opheny nethanesulfon | met hy 20

cyclcza“evlm@lpfflnlwloqﬂﬁlem k}‘r‘e’f‘%%fﬁ%@hh?tﬁfﬁ%% Pﬁ}?mcyclyl or
hetel%cy'f)blﬁalwlb M\é%@ﬁ QA eRylerEdnaANS RY|sfopfidtal bub¥ituted with one to six
trifluorophenyl net hanesul f onyl net hyl ,

2 5 6 trlfluorophenylnethaiﬁfulfonyl nethyl

3,4, 5-trimet hoxyphenyl met h esulfonylnethyl,

pyri di n-2-yl met hanesul f onyl net hyl , pyri di n- 3-

yl met hanesul f onyl net hyl ,

pyri di n-4-yl net hanesul f onyl net hyl ,

2- (pyridin-2-ylsul fonyl)ethyl,

2-(pyridin-4-ylsul fonyl)ethyl,

oxypyrldln 2 yInEthanesquonyInethyI

o o o o . ~ - o
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i soxazol - 4-yl met hanesul fonyl nethyl; and R3 and R5 are
hydrogen. 12. The conpound of C aim 10 or 11 wherein:

WEM0R6284%9 al kyl , hal oal kyl, cycl oal kyl, phenyl PChEszgd/030442
napht hyl , aIkyISCEaIkyI cycloalkyISCEaIkyI

ol GBS L e BB R TG RRY W n

two, bhthmebendémryaay&ted frdth emyll hal§ulicyl,GiRoky, h@mm Ihylloalkoxy,

t hi azol yl azol y |d|n
hal o,dytqu» ﬁ.yfmon%;ir oxb k.gﬂchghonyl ]P bﬁg%)lwq, cychqﬁ(égfﬁ%loalkylalkyl
aralk‘ﬂ'lJ ihBBlohrAMKly1, am PR NGO substnidd antify) alstbs@itydd.amino, or acyl; and
benzi mi azol yl , benzthlazolyl, ben20|soxazolyl
beR 74 &% arafiydiggen 05 WO 2005/ 028429 PCT/ US2004/ 030442

10. a”’rﬁb%om\e/eﬁ{dedfaml HeheERIRY § R v@Jefewcl icringinR6is
opt |onaIIy substituted by one, or three Re; each

ROk is Cnyidhrasinds ety et i sulkgrt sty ispepylthiometiy, 2-
meth%ﬁﬁlgcotrﬁyl d2 ﬁ'?BEIPg%l%t?‘%u nﬁéﬁ'llygﬁ%okﬁl t?‘n?/l PFEWIprOﬁQQMI@%ethyI
1sobuthlmdfmylpt¢myl reyl-butythiemesinil, rbynzenefsukf@mynethyl,?- phendsntfanylethyl, 2-

phenlyéaﬁ" nQIYeI hy tnh%h%g JYIJletﬁlanQ;quLl%lh%l El’leﬂgloi glhethlanesulfonylmethyl
blpherrydielfyjahethdmenﬂfoﬁyjmanhylL phebﬁlnmtblhhmelﬂ"wxb/l,mdﬂefhm m dazol yl ,

phenlyg%ékmn ftonﬁél?e‘thyz&? fl)angiuﬁon i no;/(la?'yp nIylmegPaQ%s)l(lg}?onylethyl,
4 teﬁﬁmpﬁmeﬁahdﬁesuﬁo@llwhyl 2-ﬂh&0pdwﬂﬂhiamayﬂsulfanylmethyl '

20 s o RER o AT metipgbr R B by ones

4- ﬂLb}/&ilgh@fylrﬁdgﬁafhesulﬂﬁn}lllﬂdﬁﬁlﬁﬂdlﬂﬂlbbbénﬂ@{eﬂﬁﬁ@dlfédym@l ,Rydhjorophenyl-
0X al oa

| | oal k d ,
meﬂ@affssléw m?}%ﬁomwmﬂgyl%gw#ﬁyﬂFonef@?ﬁaﬁ“@roy ophgyfineghape-
sulfcﬁq WQ @éth&y@hdﬁylmtmﬁes&%mtwl M- maﬁoi)@hé@hﬁb&'ﬁane

i sopropyl, trjfluoroneth C
sulfw@e&yéﬁrtyﬂuorey @ﬁ@kwwlmetfﬁﬁ%ﬁwy “MB@K&‘ lﬂﬁarameﬂw-
pher?}fﬁcrtlpdlnbs‘iillfﬂﬁl}ilmetﬁj’lpﬁ&lfﬂlbfb\‘n{ethoﬂﬂfh@%btﬂyﬂesulfonylmeth 1,

hi omor phol’i n |pera2|n¥ uran¥
2- trlﬂmr@z@hxlphenylme&mw%nylw ArFiflporoget b‘yh%zlm?%anvwkfw
met% 5 -tﬁf]ﬁ’(yf@rtnEtﬁz\nﬂﬁen%ﬂe%hésﬁlf&@lrﬁétﬁg .- ﬂrf@luﬁ%m@fh?]p%ﬁtyln%’t‘@alnle y

stituted , hree Re i ndéependent | y
sul fonglneettyd @-dyromphenyiméthdncsad fapsiimethyl Zevanophienygmethanssid fapy methyl,

3- cyh&gﬁengmgﬁﬁgé%ifoﬁ?ﬁgetrﬁaf ggﬁph@ym%an%pgg@%%z’ -nitrophenyl-
metharmsplﬁmylmgtlhyl X lhntrap’r@nﬁmoﬂharrwwlfonphméryh2rmf§thylphehylmn§hhne-
sulfomﬂ?me%) %ﬂéth%Phe%q%%?agegﬁlg n?fanilleé mgtﬂgéy&gfn&e fle- s
sulfdnymietten, 2- (@ptnﬂmahétbrowtﬁasmntstutfedfl)mhyhthe;ﬂubmetlwxy

t hr i pendent | ct ed f yl, 20
benz&?/eé\%goﬁ\% 3&2&%@?"“’%‘? SV o ?ng/] ) Itpor 0, hydroxy,
2- dlﬂhj’or@ﬁd‘tmyhenylir&thaﬂ’d%elfmhmnﬂ%d difludebaéthoxlPhenyinfethane-

sulfehy ey oo ey b st -supRREREKL 71o-cityaromstiopy-
benz@lﬂ@mydniyl)aﬁylzytz d,na&bﬁla}ibxybayaeﬁ@iwudm)ethyl pi(pifiudiomethoxy-
hol i n

benZFFﬁSglﬁ%yl)e %ch]l, %EQPfW ol}lﬁllag%mg,th n'egss fﬂ%{wl furanyl,

3,5- QME@?!pH%yIrM@I@h@du[foﬁ}mﬁetﬂilOﬂﬁlb[serﬂﬁor&hétﬁ)MbheﬁyIZ5 rings in
are optionally substituted with one, two, or three

meﬂRé@ﬁUH@f@b@ﬁbbér& Py f@eqoewwemaéffwlfw!fwwlet hyl, fl uoro,
2,6- &hb&f)ﬂrenﬁﬁq@ﬂﬁ’nesﬁl%?lmeh%/ﬂ QWﬂu&&ﬁlen)QﬁEtlﬂ%YSulf&W&hyl
nitro, cyclopropyl, phenyl, pyrrolidinyl,
pi peri di nyl, plpera2|nyl &§enyl |n1dazolyl, nmet hoxy,
acetyl, or
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nmet hoxycar bonyl wherein the aromatic or alicyclic

rings in Re are further optionally substituted wth
won@s5/0849 or three Rf independently sel ected PCDIS2004/030442

nmet hyl , cyclopropyl phenyl, met hoxy, 30 fluoro,

s R DRk N S BG Pl =
2,5-d]§chmbmk@5phﬁ1hydesulﬂ>nﬁlhmmypBhenqmorolﬂmﬁylmeuhmaegwlme&yl
2,6-qﬁ§r%?fgqepﬂglgth§r{egﬂ?) éﬁwpgpfﬂl]o@.%{negl nix]enllﬁ E,%lfllfony&)plethyl

4-fluBdL AFifRYlonthdx amesw@nylméthmah%bﬂ@w-mﬂa&ﬁmwy
2005/ 028429 P /u 2004/ 030442 16. The conpound

Iphergylm¢thane sl iR et ’rkﬂw@ WaﬂluPr@@F@W@bwi-msmneﬁéfqnxlmethyl
2- ﬂub%déf Qﬂﬁ‘lﬂrom%%ylpﬂé}@llﬁé?ﬁﬂﬂgéﬁﬂgnﬂﬁletg/lal’-@ihgroyihtﬁﬂﬁd)rﬂmetﬁ?ﬁ and

8 together W't he carb are attached
phenﬁbrqmaawlf@mlmvhﬁrﬁeﬂuorqé-trlﬂmore@haﬂrmﬁwlw ane g fmydmethyl,
) e ch
S R i L R b R SO S
sulfowlmdwhd 4c¥-trifiueriopheBy wistherdswlfonRimesiind 2524 -triflyetopkany petiane-

] ' t

sulfoﬂlglﬁ]eﬁ%!, E%rﬁ @E’Ig{;pog%ngﬂ"(?ﬁ%%ésgl?ééyﬁl; 2é52§ H?’% {gﬁﬁéﬁglmethane-
sulfqnglexpctbydy} 4;,|5|4trﬁroctyd>xyphdmylmethanesulfonylmethyl pyridin-2-ylmethane-
sulfogylbrﬁag'& Y ngl){% th%etﬁ%e%u?{(}}{%metthayP\yr&im-l P l?ilefthaneslulfo? lmfthyl
2-(pyaidini- ﬂ-lyhvlzl-fqﬂyljﬁhjflyl -Guytifliarlyyisuifohyiydthyl, wp(yp}dlldrm—Bylmethanesulfonyl-

| f th I | met hyl ,
merrd], e reiareR ey miny) P TR GR RGBS ™
cyclcﬁ'reﬁ}l‘litng&él{bbtﬂfby&&lmeﬂfyl lam‘ld)}ﬂkyl?:éﬂqmlhd@ﬂtd’rdmylmeﬂﬁﬁ cycﬂomtbm/myéthane-

- e /pnenyy , -C r . 4= u

sultsgy elaE JEBRRGA.2-5u SpEmea D P b 2o b P gy g or
3,5-dinBEYILicHxazoA4Wlimethatie @it hylmeth & Biyd R® 4 IR dtenryémgém or

pyrazinyl; and R8 is hydrogen or hal oal kyl. 20. A
1. cohssom@owd otbfam I ’aher9n: Rs 0 RL 2 NN ~ 4 R 3 H ON

R7RRs &hﬁtmdrﬁethmyﬁuﬂ'n I%Qtﬂ'y?”l etlﬁflstibf@i{yﬁﬁl&lﬁyl @pksf)lyuhlomethyl 2-
hal oal ky or % I's hydrogen

| Kyl
meﬂ‘bﬂiﬁ"@ﬁhﬂy@ me@alswléwa %y?'meﬁlb'%g@?)ﬁlathb'o eg]ykwpylsulfonylmethyl
1sobL&y1§LLlpclﬁl'lmé by, te(r"b(ﬁltﬁﬁll(}fﬁét@l H)\éﬁzen&ﬁbf&nyhﬁéﬂ%il K¥bhenylsulfanylethyl, 2-

eroaryl; "heteroaral kyl’, heterocyclyl

phenpilst iy teyfivt. yinptithgy meshpaesslfonydmethyl) ipheaile?-Yimrthagsaniéanyimethyl,
blphé_:n%t—%—;;gletﬁel}lggtl%’onylm%ﬁ)henylm%gc@ulfanyl'nmﬁlyl, 200, -CO, or
phenylmethanesulfinylmethyl, phenylmethanesulfonylmethyl, 2-phenylmethanesulfonylethyl,
4-tert-butylphenylmethanesulfonylmethyl, 2-fluorophenylmethanesulfanylmethyl, 2-fluoro-
phenylmethanesulfonylmethyl, 3-fluorophenylmethanesulfonylmethyl, 4-fluorophenylmethane-
sulfonylmethyl, 2-chlorophenylmethanesulfanylmethyl, 2-chlorophenylmethanesulfonylmethyl,
3-chlorophenylmethanesulfonylmethyl, 4-chlorophenylmethanesulfonylmethyl,
2-methoxyphenylmethanesulfonylmethyl, 4-methoxyphenylmethanesulfonylmethyl,
2-trifluoromethoxyphenylmethanesulfonylmethyl, 3-trifluoromethoxyphenylmethane-
sulfonylmethyl, 4-trifluoromethoxyphenylmethane-sulfonylmethyl, 2-trifluoromethylphenyl-
methanesulfanylmethyl, 2-trifluoromethylphenylmethanesulfonylmethyl,
3-trifluoromethylphenylmethanesulfonylmethyl, 4-trifluoromethylphenylmethane-
sulfonylmethyl, 2-cyanophenylmethanesulfanylmethyl, 2-cyanophenylmethanesulfonylmethyl,
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where nl is 0-2, and R9, R10, R', and R 2 are

i ndependent |y hydrogen, al kyl, hal oal kyl, 25
waymwbozsakyl , cycl oal kyl al kyl, aryl, aral kyl, PCT/US2004/030442

heteroaryl or heteroaral kyl) mhereln the aromatic or

s B e PR RA T P SE p pren
meth&xhéﬁMfanyiﬂ&ltl@Q|2|ﬁyﬂrophaﬂ)1{rﬁe¢yane§hyﬁﬁﬂmyt;hyh anedlykbyyiméthing;

I k car bonyl , .am nq, nDn stitu d i nO,
sulfogylang ﬁ@fﬁt vﬁéépﬁwst%a%ﬂlfoaymﬁvlé EX)I“S @E%Wl
meth9r 284 ydlfm&cfnwﬂwxy%&end‘sufdnbgéthwwza(setrmh@roﬁémasglbe&ewsulfonyl)

al IC%C|IC ring &}lonall substituted with

ethylgré2- rﬂupwawév@xgewr}e@tu@wl thyhdediEpRIemethgxyBRanylmeatngspioRyl-
meth, ‘Slﬁltﬂuoﬂﬁi‘léﬂnox%ﬂ@%ﬁlethwéﬁ%l@ﬂwthﬂa& Qﬁﬂu&%ﬁﬁétho@bﬂér@m{ethane

am no, | am no, | am no, carbox

sulfoaylmﬂyb ar(wﬁyqorontﬁhoimnwsgtfgtyﬁ)gwgh 242- dlffuoromethoxybenzene
sulfocg}{)lgﬁﬁzp 4 RR4 hox?a %}%Slﬁ%nﬁm L@@ Bgfuomﬁﬁéﬁyﬁﬁ%ane

atomto are attached form
sulfofrynethyt |3dailmyﬂhelnbenmkmqﬂ@n@wlfgnym&xh Y} ubledrifgoremesindphsnyl-

methta%ﬂgulg?%l ?nﬁdj? EB{)rX%]h%%1@%@?@%&?&0&?&%{2}@"2 6- dlﬁ?(! &r}ﬁ%/lmethane

sulfonyloiedal IZ}BI—chﬂk(yd)phetmémethwrsylfqnylrh@hygl;b@-p@uk@phenylmethane
sulfoﬁ%lﬁoﬁﬁﬁ:?mg ﬁé{or?%hl%rg)[lﬁiagg ém%)s(l}ié) 191%{11135/1, %TS(d(ic::hI}cl)r@)hfegﬁﬂlé&hr{ég

ocycC ene
sulfonglirethyt B Gﬂ—(yblﬂd)rkpﬂeﬂ}’i&lethpﬁdslﬂﬁmb/lnyetlsfh Rgt-dithidrepheny ltnethame

sulfolq&lp}gg"yl;glﬁ?uom/gp‘%%%ﬁ w%%?&i“@;i‘ﬁd e:lt}tefg)r?y@to&(%//:z “trifluoromethoxy-

phengntethayiesh kit ydstay 1 Q¢ fluoro-Brtyiflgoryrattiylphenylmethanesulfonylmethyl,

2- ﬂugai{rg’gp%meﬁ%{&h@%% g}egﬁgﬁ{;}% cln?%éett}g'?gy{%qr fl¥r1ﬂuo?orrr?etlg(3>{ |
phenpme@{aﬂ@smﬁfbwfaétkyﬂ 2- ﬂ@M@JSQﬂﬂWbmetﬁMQJh@@hﬁMhﬁkMﬂonylmethyl
n2R14, -al kyl ene- S(

4- ﬂw@ﬁ% 1f@ﬂ@me@mvnylr®@zwsl) lmf-‘éfryl %?%Péﬁ%ﬂwwmﬁm

phen§ Mi@faRe- E‘@fdnfln@tk@l ang- tﬁﬁﬂorla e@ﬁeth&&ul@(ﬂ@ln@@l are
i ndependent ﬁmhydrogen hal oal k

2,4.54tF dneegphenpicivesskijanyimathy, ézf%‘hl’frﬁlURWhe%%tmf%VPnylmethyl
2,3 5CtY1@lL8@bﬁ<e¥£flﬁieHMhesul%nyh1%ﬂ%fl QCSVG?- rmuoﬁ)ﬁgen%%tlﬁiﬂgsuﬁgnyl Mefhyl,

I ndependent |y drogen or "a é efein the aromatic
34 Sotrlmrhow@pmémﬁmﬁgsulf@nrlﬁ@thglr exrpg timpgthpagsuifgnylmethyl, pyridin-3-

ylme !:sﬁﬂ%nﬁﬁrd@ﬂ% Q}Qﬁmhﬁgfl?rfeﬁﬁ?(&hl%r?h@ﬂllﬁ ng. (ﬂﬁldﬁﬁpj ﬂ/l@tﬁﬁ‘)lnillyethyl

ree substituent
2-(pyrrddeﬁrel$dlémyl)yth$leb>e/@mﬁn - rybmethdnksul fonHenkibal kygﬁlohexylmethane

sulfagg/l&]'eg% légérl%hg%ilﬁl’lﬁg{l@é)bs hﬂ; rlc%&%lknﬁ h ne}lﬁﬁon%lmetl'w

cyclijdmxghanealhlﬁmm@dryh@yuglbprola'ﬂmﬁbqnesuhbnﬁmb@vi t ut ed am no,

thio ﬁne 2 sul Olnuk'ﬂ glﬁ/ggg?l&ojl%ﬁhg 3 Vw]eth %nﬁ%%?]g?& £ 5m1%Lh|§Yl

lsomet e-mmmamsurfammaylymdw land Rtare hpdabgen! , or
| oal k I he al kyl ene chaln in R4 is
'op heso %V%cﬁﬁg? LPWﬁ?ﬂ"one 20 to six halo and
.fUR‘% 1B€!kylM‘iiﬁf>aﬂk)ﬂ dybl@alﬁylpp‘rﬁﬁylcbeﬁfylaiapki:tyﬂl alkyl§Onatkyl,n R4
i i on substi t ut
exclylpdRentiahens GERECRA fingnpariy. PP omgrdgp

plpemiﬁhppﬁwohmlp@@hiﬁlompyrahﬁl fRranli, thiedy!, pymya, omdlizxp@mazolyl

oxycarbonyl, aryl, heteroaryl, cy

1m1déw1d§1r1|gy1|yb|1qgg§qzolyl eréqn]gly]yl pW@{a@ylo@frgiPlel méqwln%umolmyl
benZBRINGHR BEAAMERH baFifiazoflil DeRShib L1 EsénRHoREr0 YD beAzolyRSr

i's hydrogen or alkyl; 25 R6 is hydrogen, alkyl,

hal oal kyl , cycloalkyl aryll5 aralkyl heteroaryl

heteroaralkyl, heterocycly? aIkerne-XZ-R25

(where X2 is -NR26-, -0-, S(O)r4 , -CO, -COO,

- OCO-,
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-NR26CO-, - CONR26-, -NR26S02-, -S02NR26-, - NR26COO-,
-OCONR26-, _NR 26 CONR 27_" or -NR26S02NR27- where

waoRbsarsd2R27 are i ndependently hydrogen, al kyl RCDUS2004/030442
acyl, nd is 0-2, and R25 |s hydr ogen, al kyl,

ammgg\llege?%llé @gﬂﬂé%& ;3? ahcgcafc év% i ‘allrs ge{t@}iff}/ ngtgll’ Hg)g%ﬁécw%' or three

R®: heteroaralkyl) wherein said al kylene chain in R6 is
optional ly bstl h one to. six hal o.and
SR e depafioncly el Relo sty Ok bR G BrF. gyeIcatkyl,

phen$ Qzﬁﬂlthtyl«' ?@olm{ny@ ﬁbﬁ)erlaﬁ‘iﬂ; m@r"phélm’yﬁ @11&130?]%1&19@ ﬁ@a’ainhw furanyl,

sel ect ed ydr ox dr oxyal ky
thienyl, gxagely hthigzeiy ), “ﬁl‘%&bﬂ trlawbé%%qzw Pyrﬂlkﬁxﬂygm%xvamyl

mdogﬁlb%bhﬁ‘%yl Bé}lzgﬁtelﬁﬂx%nm%&zol%{B&ﬁthlaﬁbgyf ‘Benz@%‘éblyl ghiMblinyl,
oxy, aral kyl oxy, aryl sul

isoquiedliaylo aélyazoy%étcwrr@wlavk glkoxy, 4¢@R V@%@El%ﬂ@@boxycarbonyl
1 e |
ary]cgg';/e é&gg%%%@?ﬁr%&an@ﬁ 2RERAE VA@MR Hﬁ% B¢ RAhG olw&rfany substituted

on et erocyc erocycl yl al kyl
by oy th ol thegd R' lndqpeﬂldgaﬂbkgﬂeaﬂeﬁ {rbm ad:l@{i iatieyy, haloidisylylkedaalionysihalo,

hwﬁ%%?%#&ﬂ& tﬁﬁbgﬂﬁ%g%ggle or aminoal kyl and

rcor alicyclic rings in Re is
13. opﬂwmnmb@yﬂsﬁﬁk@nﬂwbeuvmmmhlone two or three Rf

hg?ﬁlg %QC etlhﬁl fégérg;% y, gf(l){l(orrgrrrpectf?lr ,l; lclopr%hgfloy gwo@cm{éxyl
phenz’;lr Yénzok, naphaiyh @Wt()“d;myR'plpeﬂdlhﬂl majlpkgflinyb ;ﬂtmmm’ahdlylyl plperazmyl
furarﬁly d@lwiﬁﬁlaalw,}}fmdaz?l&oﬁ gllrwyl%lr E)?ré ré)fl E%%%; the %QI% or a dcyhc
ringd18 RE ag@ebhifalinsibstituiee witdbhg Iﬂw@toﬁmrded{e\MideﬁdmdélhB')seladstai from
nmﬂWL%ach d fo m C cl oal kyl ene or er oc cIyIaIk Iene

pod; fhogeyeplorsy Bogig) R SRS %%f? Pra PRI FYURPEPY!
phen¥, bir@fighyl, 1;feﬂﬂlih 111%@14&&@1 &ru@ﬂ@@hdlmglep@adﬁﬁyu fiienyl 1m1dazoly1

Sel ect ed fron1a| hal qal ky
methegy, 8FEKly R Wt‘é‘lxpf%r%ﬂél Veergiphe Gf?éﬂaltlﬁ Ogﬁﬁﬁ%lictf%%'&‘iw %/ rfa e

optld?igﬂfy Qﬂbsﬁtﬁﬁ@d S shd, twe Bt tirde RARERAGMEIY Yelectdd fREA MBth§Ir oM
hal o, hanaIkyI, cycl oal kyl , hydroxy, or

cyclmrwkipherm methspisrFeece el Pr@almdff’xéd&éb‘tbaﬁ e salts

e%gfn our%JUfCTm 168hPoVRdeiRf O aim 20 wherein: 15 R
Tre drogen or Rl and R2 together with the

caR%@ meﬁwb mhvblsmmﬂ triffegromethyl, eycloaromulecycinpaatyl, cyclohexyl,

phen&% g%@?kﬁ%&hﬁgﬁa g}/fﬁ‘ﬁldl%r g{;&h?gﬂ @figl'ar@l t%oéﬁ@n@l’ %grazmyl

furamttbcmnknatdtyl lmlda;cllyb aYrkgmyl qnpyraayndlv@arelzyuhamylanc or alicylic
rings IB?{ are aqpf I(')]nallgjg P@%mﬂh%n? wg é)lr Wééel Reanelpa‘gl?ﬁt{ﬂfher‘)lgce‘tEgrom
methyheihgzjefhtdmmtch}pras bloewt @do, ﬂlydmxya lokg Icarbbigyl, ogankiitro, aydteprgpyl,

pheng?/ wgqé%iér}yg @myrldmglxne{lHerazn l,ﬁglﬁn ! ltmrlfc)ia%o(ef% %ﬂ&hoxg/aéc%&‘ %t
metl@kﬁdﬂhﬁ)hyltwﬂe&ﬁh theamatic mfahayrylb rmgfn RS a:la;faiglmgem;onﬂﬁl substituted
with 3o s s BB g oo BT Gtk ey Mo

fluotdadoro Ao or chtyshyoxyal kyl , hydr oxyal koxy, al koxy,

alkoxyalkyl | kaxy hal oal kyl , hal oal koxy,
-OXHWCPVQHH“ﬁ] %®1éa&¥r%L%§ boxy, alkoxycarbonyl,

R is phenyl, 4-methoxyphenyl, 4-chlorophenyl, 4-fluorophenyl, 2-fluorophenyl, 2-
fluoro-4-chlorophenyl, naphthyl, piperidin-4-yl, morpholin-4-yl, furanyl, thienyl, pyridin-4-yl,
or pyrazinyl and R® is hydrogen or haloalky!.
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aryl sul fonyl, al kyl sul fonyl, am nosul fonyl, or

am noal kyl ; R7 is haloalkyl; and R8 is hydrogen. 30
WQ@20050s322onpound of Cl aim 21 wherein: RL and R2I/US2004/030442

together with the carbon atomto which they are

16. E ! go%rpg)g crtgﬂ'é}rnn)éd OF)r Oﬁy ?r%oroqun%t}iy? and R® is hydrogen.
17. MBOEIntpodnd/diGkimaIedidif: onyI et hyl

Sﬁg%qli ﬁg{ogg 63\5 lh;t%rtmg_ {1i’ch they are attached form cycloalkylene.
18. 2-PRedMpsrdacestbiwhexiet hyl , 109 WO 2005/ 028429
PCT/ US2004/ 030442
4-R épd Rpieesthes nathyhessthon towhich BRy pisetiaphed form heterocyclylalkylene.

19. 2’ﬁk%@ﬁﬁ&ﬂﬁQﬁbﬂﬁﬁb@ﬂ@&Hﬁf0ny|”Ethy|
3-f.| uor gphenyl met hanesul f onyl

R RO GA et hares Ao HatHe, arg attached form

el Qphenylnethanesulfonylnethyl
Cycé? ggForophenylnethanesulfonylnethyl

4Ithhéﬂo@héﬁ¢b@%thanesulfonylnethyl

gé'&%ﬂsgl% %Etﬂglhg}%u‘qpﬁ gglﬁ @Esﬂiﬂ)r}yhﬁethyl, 2-phenylsulfonylethyl,

yrld:m—hylsﬁlfmhmtmlmyphehwtmﬁammmrpytidliat3hyI :
ylmeﬁny[suff?l]yun&ert oyﬁhﬁ )inQtﬁaneylflfTe E‘Zﬁ‘eﬁg éfi ?l?&‘lo{;}?tﬁlrg%/}h?ﬁnzyl-
sulfoaylmethfyl Dehbrphél, mhpyr}dlrnmtyhml@d;ul f onyl et hyl,

2R i RN R R

ﬂuorgﬂcc}’\&iﬁ(mhﬁmwlaphtﬁﬁlﬁiﬁdﬂﬁy &Dfilyiﬂyﬁtﬂl‘iwyl pyridin-4-yl, or pyrazinyl; and
cy.apopheny esul f onyl net hyl ,
2-5riy ‘Pﬁéﬁﬁrﬁ’i‘fﬁ%ﬂe 10 sul f onyl et hyl ,
20. 2-AishigpAesykdmuianesul f onyl net hyl,

2- nethylphenylnethanesulfonylnethyl

3- nethylphenylnethane ul RonQl Fﬁyl
met hyl phenyl et han R
dlfluoronethoxyphengﬁL nesuF%onylnethyl
d|f|uoronethoxyphenylnethane- sulfonylnethyl
di f|1 uor omet hoxyphenyl net thane- sul f onyl et hyl ,
h 3-chl oro- 2-f 1 uor ophenyl - net hane- sulfonylnethyl
WhETSINE_ di met hyl phenyl net hanesul f onyl net hyl |

3,15- 1bhyair<tg"ehfdllqd>,rlﬁman<hlybr dllxyalkyl;

DR bR g PA b g g peeppanylalkol, eycloaliy,

cyclodlkgtatliyt, laboragpbe Mgtermih e esdatdliomyle RBICHANY 1, heterocyclylalkyl, cyano,

3- dlfluorophenylnethgne fon
or -aflfyl&ma%fﬁ (BPEBReRy PR aneed ényg@vhyf%‘zm- -CO-, or -C(0)O-
wher@ nfist-1 laHORD RS RY!| Eﬁﬁwaﬁ@megﬁﬁyﬂtﬁﬂl@ﬂﬁé en, alkyl, haloalkyl,
-dlchlorophenylnethanesul onylneth

cyclq;lkzgl ar<denl ]f)'ll%]ﬁ‘flréWJ etk hetesearyl oqwqeﬁ:g{a y'l) wherein the aromatic or

allcyghc@lr%' ify RP %ro‘ﬁﬁ&ﬁn%’ Eﬁ'@ﬁthﬁﬂ %H lbh& WJ) e tHhee R mdependentl selected
| uor o- | met hanesul f onyl - net hyl , g

from4alk1yl halpakd. alkexy) Mrwétam@i@wa aaly| Waw&%mafhs)nyu FEingy
mongubstgut{eé Hﬁ’lﬁ@ oﬁsubftftlftééjﬁﬁlgmi}m Llryloxy, benzyloxy, acyl, or arylsulfonyl and

4-
2-
3-
4-

anesu [ met'h
furthQr Whemath@ armati¢ 61 alioychimeinginl Boieentonatiytshbstitused Widrgnewe vy |

fi
sbssgogy depenenty it Somlyhgr e bl PSR PR Y
amin@; #lkylaomioe, Slidlkryildnhing canret yh i alkoxycarbonyl; or
phenyl met hanesul f onyl net hyl ,
4-f|uoro-3-trif|uoronethylﬂﬂhenylnethanesulfonylnethyl

o-5-trifl uoromet hyl phenyl net hane- sul f onyl net hyl
trifluorophenyl nethane 25 sul f onyl net hyl,

i f1 uorophenyl net hanesul f onyl net hyl ,

i fl uorophenyl net hane- sul f onyl et hyl ,

i f1 uor ophenyl et hanesul f onyl net hyl ,

i f

or
, 6-
-t
-t
-t
-t | uor ophenyl net hane-

r
r
r
r
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sul f onyl net hyl ,
3,4,5-trinmet hoxyphenyl net hanesul f onyl net hyl ,

W@osa28329- vyl net hane- sul f onyl et hyl , PCT/US2004/030442
pyri di n- 3- ylnethanesulfonylnethyl

pi{/l :5’%"1 ?d ah né(q%tly?g?vﬁta %%ﬁ??%?ﬂypboth R! and R? are attached form

(i) cyafoﬁlkylérlelﬂph&&yly Isﬁbsﬁtuﬁ:dyﬂlﬂi%haﬂafsl]idbﬁrﬁhyénﬂaﬁly)sblect&()from alkyl,

halo, g%ﬁ% ip "ﬁ%ﬁg@ﬁﬁ%@{‘%@?’ IC)’/cloalkylalkyl heteroaryl,

heter@&ﬂk}ﬂpdlmy&ﬁ%?ﬁ Bﬁ&?ﬂbiﬁﬁ%bﬂﬁt(hyi four-ring atom heterocyclylalkylene
t hi ophene- 2-sul f on

ring, gt @RIkl galkylegs QP@PWéMIWHWIMﬁW fough” independently
select%d FroRli A8/, Wiohﬁ(?lx %Xr}fhibﬂ'rﬁg?g Pﬁ%ﬁlﬁﬂ}’ilﬁ&@yﬂﬂ@loxyaﬂ@l

e conpound o
arylopyg@qryy|h£tqqg&@g@kylomlp%lgm)ppyl aryl, aralkyl, heteroaryl, heteroaralkyl,

e
COQ@’(‘J dbﬁ‘l@M@@R 1aGEBR TR P redieybap- -CONR*R?' (where n2 is 0-2 and R”-

R, Ig%;%. n; éléﬁ{ Eé{dﬁﬂﬁﬁ@ﬁ*% Xi‘lkglgﬁﬂéqlkyl 21 el R RTBAAY ! -
heter@&rdkfll Qyok)@llk'ﬁlt fclopfidyikyl, nehdtﬁme'sbrl 4norR)! arstRA bre inglependently

hydr %rﬁ 8% e{lléylﬁ\ivl){erem dqulaapQ%Sa?ifz o {1%& o heé 1rbth9 1%u5§6att|a§hed to cycloalkylene
or heterarpd Piglkplgne ie bptonglly su])stpirtech‘yit]s oref vy bpju‘ee olbstities y| |

nderBidenty Baceicrory gl TR o BRI RIG g SR Ay oy

aryloﬁﬂdﬁbﬂonylf&l@ﬁx@XﬁMdrox@)’ halhvalkoxy, 24lo, chitexy, atkprytacboafl, 4&hiadb,m 22
en Inethanefulfonylnethyl

monsy s i A RO ASRT PR et i

cyéh@pkmﬁyhaﬁmn@nesulfonylnethyl
pyr,i. din-2-yl net hanesul f gnyl met h

t Rl w&w&wﬁﬁ?kz&/rwbﬁrﬁ% lw%erﬁ%wegﬂ?fpwy heteropryplkyl,

cycloglk?l b4 (HQTOQ Eﬂ?%@/&h@ﬁ‘iﬂe Ry RACGR ih RAW Gptlﬁ?ﬁﬂllp ){l!lbstltﬂfed with one
yrazin- met hanesul f onyl met hyl ; R6,

to Slleaw&mh‘é{hﬁﬁm the. W@)@yg%ﬁw rmg inR*is opEJ onally substltuted with

one, BBl Rfel Rﬂd&X&'ﬁ@é&M? Q@&Yéd frodd alp}';lol{mn@pﬁlkoxy hydroxy, haloalkoxy,
4-t[ uorophenyl, | 'uor ophe

halo altzp,, Syane,j cpibgy: @bﬁ@@ynbonﬁrﬂwlﬂwtqr@awr qyﬁloauwlo%@iqula&ryl
aralkglI M&ng{rgl@t Ml!no rﬂ‘oﬁ?gbitltuéd%ﬁ%o&ﬁ%s%{eggﬁl% bt a2 the

consi stin
hH(Ismwan@cytﬂbﬁropyl) 3- phenyl net hanesul fonyl - 2(R) - (2

N_ZR( j @rdk;gey %81, h6RAy PEARYSE Y], 3D helaR, KRR A1,
heteroe;tcbylopi—zpbylcrw-)ﬁ R yWher8Xplse MR meOhab@dut, F6Ay FCQOR)OCO:,

NR%?%}ﬂ;?angoaﬁ§ é% E)x%ﬁydroh¥§gplhlopyrahqﬁgﬂ¢§ﬁ§”2%r

-NRER@) hetreesRA’ ﬁnrh&ya&(lﬁ)epélﬂpﬂly%—ydrogen alkyl, or acyl, n4 is 0-2, and

R i ok R o e s Rl BH R Oﬁ'a]ﬁ??‘]gﬂﬁ?terffﬁylaelﬁl

aryl, ax%lkg/{ lhétbnfohllyQ roﬂhékér&ml&ylmwﬂéremyab @lkylene chain in R® is optionally

subsiued el SHofoiRes TS ABA ghe aresmats o i gy e RS ORRBRIY - 2
substifited By dne2twd, bf ﬂhl:b@lmmliép%hd@lh? B¢BIdTIm alk@A, halo, hydroxy,
am n OE E rop i onam d

hydregyatky @@%P@pfs\k‘fﬁw plkexygikxhplkppttoskheroaliy) halpaloxy oxo,
Cyane,itfo, Eé}ll far ot RN &Rbxy, UFalitoky Yr@kuMshyl, heteroaryl, heteroaralkyl,
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am i no) pr opi onam de;
N- (1- cyanocycl opropyl ) - 3- phenyl net hanesul fonyl -2(R) - (2
WO 20084028429 | uor o- 1(RS) - furan-2-yl et hyl - am PCT/US2004/030442
i no) propi onani de; 30
v YAORGHR AR B 5 S SRR ROBGR H T oo
cyclaatk@lafkyh parbmamalkexycarbonyl, alkylsulfonyl, aminosulfonyl, or aminoalkyl and

sl RS el onronxt ko 3-phemd et hanesul L0, .2 o fee

Rf inﬁ@@%d@ﬁt%pﬂe%ﬁ&}ﬁdﬁn; alkyl,lalkogy, hﬁloalkylll, hatlor?lkoxy, hlalfo, hydlrox%', CRarbOX}é,
- cyanocycl opro - 3- phenyl net hanesul f onyl - -

Cyan@zn,g@a e&ﬁwépﬂkﬁ( Rg- .) adol - 3. §| ethyl - 111 W (R~

ROQ96BARA2Btibifally bRl W30 4tkdxy &HIRMIBNSHL Syam de;

N:; (1- cyanocycl opropyl ) -3

Rpisdimdrossss Hgﬂefg vaéﬁgx/lwr blpglkyloro 2-tri f1 uoro- 1(RS) -t hi

RPHRMRS CgethbEliftythe B4R AR EORRiOREY £1€ attached form cycloalli)yle:ne:2 or

N- (1- cyanocycl opropyl ) - 3- phenyl nmet hanesul f onyl - 2( R
heterogychylaflylang wersinspidsycloaikydens éypppionadly substituted with one to four
fMdep@ife ) dCRl ARAMIIE h
subsalél!lé?’fﬂcé/egnocyy ogr opyl ) - Bls’dyg]lozglﬁl’olgﬂo%’t%gkkgéml}donyI -2(
heterRy<lyfalkylepe isrdpfipnadly subsli@led Avithlopeergwo substituents independently
I . . A ‘
elee e By BT Bt ot AARSST oy - 2(R) - (2

a pharifac@utically hageptabld saltSyhereef hyl et hyl - ami no) pr opi onam de;

21. ige(?fngﬁlér}]doogfé?iggpcﬂ)hefe)iqz3- phenyl net hanesul fonyl - 2(R) - (2
, R'2nd RT 4rk tpdrogeh (0BR” AndRettbgettey witlthe 2arbon atom to which they are

l,-.et hyl am no) pr opi onami de;
attac%-d(f‘lqnc‘syyﬁﬁ%glg’l)‘egpr opyl ) - 3- (1- et hyl cycl opentyl )-2(S)-(2
, R’2s Kydidgkntor o- 1( S) - t hi ophen- 2-yl et hyl -

am,no) propi i de; .

R 3R A e s 30 b gy S srep Ry b prsfonpigh o
cycloal%ylaﬂ(irr\ifﬁdr@@ﬂﬁ'thd ardrdtictoh hIRBIR Ying-i R&Ishyptionalld substituted with

am noj pr Opj onam

one, fiyo¢ qr.t yaﬁowﬁeaeﬁigiswﬁcﬁeg-fmﬂww@m%bg'éfp’fye hydroxy hgloglkoxy,

halo, angvo,ZC)Iaﬁé,fchﬂB@i}_Q aﬂ(f)@)cal‘ﬁpﬁ}h,thﬁﬁﬂ)', monsubstituted amino, disubstituted amino,
phenyl et hyl am no) pr opi onam de;

oracyk (1- cyanocycl opropyl ) - 3- pyri di n- 2- yl met hanesul f onyl - 2

(R diBdfogés;t ri fl uoro- 1(RS) - phenyl et hyl -
am_no)’pr opi onam de; 20 . )
NR( ds dsylaon g@tyr@awmmalby-ssb%w@ by-ope. et el Uindepengdenthy(

selecfR f&@%%’ 'hﬁfo! i di‘k%g,?ﬁy:hr({x%lkﬁh@aydx%m&yj alkoxy, alkoxyalkyl,

am n pI ondm
alkoxxalkyloxyy hrloalkyd] hefnatkoyy, ox@ cyanonmitrnacly earteye et kydxycaptfogyl, ( 2
' 0: - hydr nyl -
srylsy it M Rl el GRS
N-R 1s Iejaatkyt wad opr opyl ) - 3- (1- net hyl cycl opentyl )-2(S) - (2
, 582- 4 rifluoro-1(R)-4-hydroxyphenyl - 25
et ﬁ }gﬁ{oﬁg}pr opi onam de;
22. NThi caypouad yClajpr Dwhoreisd- pyri di n- 2- yl nmet hanesul f onyl - 2

( @1 _agg szoéétﬁgri\xfiéhl%ﬁ)g c%_rb]én (afé)m_ t%r\‘v‘?ﬂ‘éﬁ' tﬁetyha¥e|: attached form
cyclopropylene;
R* is benzenesulfonylmethyl, naphth-2-ylmethanesulfonylmethyl,
phenylmethanesulfanylmethyl, phenylmethanesulfonylmethyl, 2-phenylmethanesulfonylethyl,
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am no) pr opi onam de;

N- (1- cyanocycl opropyl ) -3-(1-net hyl cycl opentyl)-2(S)-(2
WO 290840284249 | uor o- 1( S) - 4- hydroxyphenyl - PCT/US2004/030442

et hyl am no) pr opi onami de;

4- ter{\,&ft}%}) ?ﬂlo %?l%rﬁ'm{ét ,ﬁqﬁll%or(?é% %18&9%@%1?0@&%&( 2,2,2-

3- ﬂuNo()lienylymnmnqmllfmpmqmwl)4—Buo(r<23hermlmetbq:ﬂearhﬁohylm2(h$b, 2{(2, 2, 2-
qu

chlorg]i)lﬁwll hﬁ'be)séIIF 6%1"2)%'3’[1{1%0 é’l?(P op%anlmethanesulfonylmethyl
4-chibkopAen§ Weefterassal forpiagy1) 2- Btethyiypﬂd:ﬂ‘yhﬁ.’etbldnmﬂfb@ﬂﬂswﬂ onyl - 2

4 me&@gry;{bg@éla% p%%lg}ﬁ%}%n%th]}? 2-t 1ﬂuo_rome]fl%ox\)cgeﬁygl(r)nse{hgr%e%ﬁl%c%ylmethyl,

3 trlﬂdowéﬂmi?ﬁlﬁéhﬁheﬁh%&lf&}ﬂ{eﬂ@l Qftﬂﬂlldii&nethoxyf)henylmethane
anocycl oprop nmet hanesul f on R -(2

sulfon}émgthyes/pﬁqnw%nethqulg)\ylmeﬁ?qﬁs@ Wﬂyp 3- trlﬂuoromethylphenyl

meth@ﬂe@Mf(ﬁWnﬁWyp Iz1Cﬂqfh‘i’d’if@i’ﬂl:tﬁ‘ﬁghc:n?;lmethanesulfonylmc:thyl 2- cyanozphenyl
cyanocgclopro yl | met hanesulfan

metha@sgfmylmephy By afoRpeny a@gs(yl anylmethyl, 2- bromophenylmethane
B0 IS UL SRR St
3- metlglpbemyﬂmﬁhqm;;@fom{l@):ﬂmgl, 4 meghrydphgnylmethanesulfonylmethyl,
A SR S S
sulfon)’amzthvk ﬂfdiﬂnoromell(oRypf@nyimbubar&-snlfowdwtbydy3 ptienoy2-Badngphenyl-
methlﬁﬁ]eos)fﬁ’cr)n AH%Q g g}n(i) @/lghegylmﬁthanefulfotlm%lénﬁtellgb I3T50br%§/ r1f518ﬁ5net 1-
phenylﬂxeﬂrahesuﬂfdn@rbmeﬂayl,(ﬂ dliﬂumhbl&nyiméthanesulfonylmethyl

dro |on
2.6 QPR R PO 5L BB TRpey fry mepy .
3,4-diffrotiphrytmahdneuBpn it pln e n-dZtuptophdhylmethanesulfonylmethyl,

no

2.5 R ﬁga%awme%3ﬁwéwgﬂr9@ewaws@anefawn§m (2

2,6- dacmo%p‘hbmhaha%aﬁ)onylmemph eMtudroy3-@kdiylbhendfmethanesulfonyl-methyl,
am no) propl anoc cl ap opy

4-flugro2- tﬁxgmgpﬂe eE cgw rm’\gangf chhvh Jeore- {a&@%(ﬂgthyk fl

phen Q{eﬂlaﬂesm&@myl pﬁﬂﬁb‘x‘&-@&ﬁ"ﬂdo@dﬂé’t‘l@)ﬂﬂf @ﬁlmmﬁﬁonylmethyl
anoc%cl opr opyl ) fphen yl et hanesul fanyl -2(R)- (2

2-fluorp- 42t_rllﬂpq>rp‘ng yl@he_pm:qg}haﬁﬁul grpyrl]mgh)g}; %{IWP -S-trifluoromethyl-

phenﬂfﬂeﬂﬁﬂ@ﬁl%‘yﬁr%@l deiluct@3 trlﬂuoromethyl henylmethanesulfon lmethyl
anocycl opropyl ) - 4- 5 2’ (2

2- ch]grozS. trﬁ%lllpqom@mmhggrggyethmﬁsgﬂ@rUblﬁé}WQI 6 trlﬂuoropzenylmethane

sulfoﬁillé% h ﬂbﬂ%)-tnﬂ &5@{§h€ﬁethamsulfon Imethyl, 2 3,4-ﬁr1ﬂuorophenylmethane-
yanocyc pyrl -ﬁl-yl sul
sulfofidmgthy22.8)5- t(lﬂuqomwnylm’r‘elharmsuifomle@}hyh2f5|,61tmﬂ@pﬂ®ewb/hnethane-

sulfoﬁi l(;l% h?lm,’; Eg%:tg %%ﬁ/‘lm%}hanﬁsulfo ylmetll%l Ryt {fljllr}%-lx{/r?qﬂba(]ﬁ) (2
sulfopﬂm@thyh; pyrfdlma)-rybné_tl(dRQulfpmrlmdhyi Puridin-4-2fnegtahgsulfonylmethyl, N-

oxyp?q_na( 129)8}? ae;{g%ne% B}ﬂm’ethPf& 2- érlﬂLH)ror%}'fldm <6- érﬁlgtgar?efsulfony rrfthl%
pyraznﬁQdirﬂdthﬂanif&l@}Fﬂhemm ophdexyBnsthanesulfonylmethyl,

cyclopropylmethanesulfonylmethyl, thiophene-2-sulfonylmethyl,

5-chlorothien-2-ylmethanesulfonylmethyl, or 3,5-dimethylisoxazol-4-ylmethanesulfonylmethyl.
23.  The compound of Claim 22 wherein:
R* is phenylmethanesulfonylmethyl, 4-fluorophenylmethanesulfonylmethyl,
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et hyl am i no) pr opi onam de;

N- (1- cyanocycl opropyl ) -3-(2-difl uoronet hoxyphenyl net ha
woewdlotanyl ) - 2(R) - (2,2, 2-trifluoro- PCT/US2004/030442

1(RS) -t hi ophen-2-yl et hyl am no) pr opi onam de; 30

f I
cyclor%ogp&"n%% %?sj.:l (grty&ﬁetﬁﬁypé)nﬂl %lme&g?e%u fonnFmqufpﬁptrlﬁné{rorqg&ﬁa
pyrlcﬁrRSMrﬁduhanﬁﬂuﬁ'myﬁﬂgthﬁt hﬁiﬂamomel}lpxyphtrqhmthaﬂesulfonylmethyl or

ol SRR 15 T el o

pflesl'lyﬁﬁzirh%&laﬂi:dﬂl%)—ﬂ[ thliljpﬁé]ﬁrryﬂ (meethylpyrrlol -2- ylh l-phenylsfulfonyllpyrrol-
1-cyanocycl opr.o - 3-. I.n-2 nmet hangsul f on 2
2-yl, @;Q)ldnc-éyyé, 05 phenyk pulgg%ly)spbs %}/edylﬂqqg&r 0, of {hge esm epend%ntly
selectd ARMPARBA AN dRGI, FaRD4/ 030442

pheny Iethylan1no)§ro i onam de;
24. BFUTCQVRWQSWEPH%P §1ei0: pyri di n- 2- yl met hanesul f anyl - 2

( Ri“'lg l%‘leh{ahéslllmgné}(ﬁ)4_ ﬂu&éﬁﬁ%ﬂnethanesulfonylmethyl

phen y am no) pf opi onam de;
cyclagrqply @f@&f@ny@mt yyyid@-Doylriethanesolfapy lsthyhres ul f ony! -
trlﬂué@e'nnyl‘% é)?hélptg ”)]}ln @%{egugfogﬁ}neﬂlgf |2lﬁ%t%ron?ethoxyphenylmethanesulfonyl-
methly, pripycazimduimsttapesofgnyjm@hydy cl opr opy! et hanesul f onyl - 2(

ez %@?g@“ﬁlb%%#’% %%h%%ﬁ, ggﬁyd;o%ﬁr@pﬁp? -aﬂéfljo-4-hydroxyphenyl, 3-
broﬂNplﬁe]J}'lC?-dlmolwphﬂn@lpﬁ,éﬂiyﬂl@or@hawuooﬁ)ﬂdﬂyﬂumb;ﬁanyismdf anyl - 2(
Hl%iuorome{hy'l S Rrordm iR ? t hi ophen- 2-

am noy pr opi onam
25. N-;(. iemgtﬁxnmw@keﬂpffonpml: ProBp cgmismydfpyl nmet hanesul f onyl - 2(

N—(lﬁgl réfqupéqﬁy g;%\%%gi%shgﬁﬁto ylrg(ﬂ)o&% 12r1ﬂuoro 1(S)-

phenNethiamyrpptopionahiey opyr an- 4-yl ) - 3- cycl opr opyl net hanesu

R R B BEIR )022 i1 v

emyﬁhﬁégﬁMﬂﬁ@&Mﬁlopropy|) 3- cyclopropylnethanesulfonyl 2(
R) 2-trifluoroz1(S)-3,4-difluor 15

N-(4-,§ﬁ@,qy1| ]efhﬁwhﬁmhﬁ@f’ﬂl}‘oﬂl‘?ﬂ?(%‘bﬁ) -3- phenylmethanesulfonyl -2(R)-(2,2,2-

mﬂu%ko(ﬂ(%)c%é%q&){ﬁ%ﬂ%}) %[iu)onﬁmﬁé’d opr opyl met hanesul f onyl - 2(

tritluoro- hyl -
N-(l-pyanog}’d@rqpb@ﬁhghewhnn@?nppld&nﬂr%ﬁﬁ @e,2-trifluoro-1(S)-4-hydroxyphenyl-

| opr opyl ) - 3-cycl opr opyl net hanesul f onyl - 2(
mth?&%gg%@§8%¥%fluoro 1(S)-1-oxo-1- nethyl-pyrro
N-(1Lyghoyyoisiphoply Bidrdynlopopoimethomantiany HHR)-22,2-trifluoro-1(S)-phenylethyl-

an cyclopropyl) 3-cycl opropyl net hanesul f onyl - 2(
am“@§§%§”% “trifluoro-1 (S)-3,4,5-
N-(14cyanotystapeepy hSmpte et mythanesul faoy P Bpi2¢damifdero- 1(RS)-furan-2-ylethyl-

: 1-cyanpcycl opropyl ) -3-(4-fl uorophenyl net hanesul f ony
am"$§§%¥%§gwgzz,2-trifluoro-l(S)-4-quoro-
N-(1hanyyctdphoply BB phenyimethiaese fondie2(R)-(2,2,2-trifluoro-1(RS)-furan-2-ylethyl-

i | - cyanot et r ahydr ot hi opyr an- 4- yI) 3-(4-fluorophenyl m
aming P%%Dhcé‘@'ﬂﬂdf:onyl )-2(R)-(2,2,2-trifluoro- 25

N- (1-L&a’i)ocy%cfplr(tpgr)quyemwopﬁhﬁmlamm)ypz(@p(mammm 1(8)-3-

(1- anocyclopropyl - 3-(4-fl uorophenyl net hanesul f ony
bromoyhezzflrst Ylgmisolpropiongidsy o- 1 (S) - 3-
N-(1-cyanocyclopropyl)-3-phenylmethanesulfanyl-2(R)-(2,2,2-trifluoro-1(RS)-indol-3-ylethyl-
amino)propionamide;

N-(1-cyanocyclopropyl)-3-phenylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(RS)-indol-3-ylethyl-
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phenoxy- phenyl et hyl am no) propi onanm de; N-(I-cyano- |
, 1- di oxohexahydr o- |
wXeeoshesapyr an- 4-yl ) - 3- (4- f 1 uor ophenyl net hanesub€¢Dgiop4/230442
(R)-
aminé)iro(%on t%fl uor o- 1( S) - 4-f | uor ophenyl et hyl am no) pr opi on

N- (1stl_ye(naacﬁmmpywmepmmydmaneaﬂ(aaylm(m(aamufrﬁnhonymemybmnh a
nesul f.on 2,2-trifluoro 1(RS)-

ylethylaipg)pe 10%%‘91’ pyr roI 2-yl et hyl ani no) pr op| onam de;
N-(1RydnbecyYopRsp @@L;&haﬁmythaneaﬂfoayldz(id Q@ PREubeXY Rhahypieatha

nesul f ony 2,2,2-trifluoro-
Ylethl‘(‘@)le)P’fOPl&’Bﬁ"B‘Bﬁenyl et hyl ami no) pr opi onami de;

N- (1J(\,lyz(nqb(gfcl/@%?l&}-@L@@l%ﬁr@id}l)n‘et%al(egulfcfn%M(RPE@’@Ermﬁbro 1(S)-4-fluoro-

I met hanesul f onyl) trifluoro 114
phenvbhzl@mswmﬂmwm@/ US2004/ 030442

r r 1
Ry OB AL Sk M AN 98) ol PRATLAS,
aminRprapiongmet r i f | uor o- 1( RS) - 1- phenyl

N-( R ORRAE D B il G R ’S&%‘%ﬁ TR metttpyme)-2-

yl-etifyRmig@p@pRnamidé;] uor o- 1(R) - 4 fI uor o-

v RUBGA S OSSO0 85 22 b
amlnbjlqﬁ)eor?((ﬁaltﬁ;qdz trifluoro-1 (S)-4-fluoro-
-0 RS ary B AR PR 1 22 i orr B SRRy

amin®)pydpitehtaleesul f onyl ) -2(R) - (2, 2, 2-
N- (l-tf%zlmt)!:yl'lc orp(r)op%lf) §) ph%n}flrlng anegtm%ngf/l 2?& &l 2a{qrﬂlo 2)1% 1%%' L ﬂ%pode

phenNe(h;L}aﬁlmmaplanadn@(ohexahydro 1/ %6- t hi opyran-4-yl)-3-(2
-di Tl uor onef hoxy.,

heny
NPTV R B2 AT A2 iSRS earits
aminy p?d}ihdm@ﬁqmeopl onami de;
trifluoronethylp

I
N-(1 1CM@PPD€§ et C% o o lg(yflg)letb@e@lf@nxlﬂ(ﬁ-@@r?otrlﬂuoro 1 (S) phenyletl¥yl-

amm%p@ idhaflddor ophenyl et hyl am no) pr opi onam de;
f anocycl opropyl ) - 3- pyrazi n- 2- yl net hanesul f anyl - 2

N-(l(cyeme@Yozrcwy B tmﬁﬁmcydowml) PIN R O:Y Hlﬂupsp 1(S)-2-hydroxyphenyl-
1o} @i no) pr Opl onam de;
ethylﬁl— ??)ﬂr a%cyc [ opropyl ) - 3- pyrazi n- 2-yl met hanesul f anyl - 2
N-(1{cRyno¢xaprapy b3r(l {mml]r}d,cyj;(o@m)d) P(S)64 B2 -trifluoro-1(R)-4-hydroxyphenyl-
I, no) pr opi onam de;
ethylﬁ‘{ﬂﬁ‘?% @aﬂ%@% opropyl)-3-(1-oxopyridi n-2-yl net hanesul f
N-(1-opanoyycR{pRpy () 3, 13 ridint3- yMed@n@ulﬁor@S}(R}(Z 2,2-trifluoro-1(R)-phenylethyl-
ammRi longhednyl et hyl am no) propi onam de; and 20
p(Qf cyanotycl opropyl ) -3-(pyridin-2-yl met hanesul f onyl )
N-(1-cZanbychpoply Di3H(1 toatind dyc ppetyl)-2(5)-(2,2,2-trifluoro-1(S)-4-hydroxyphenyl-

h 1 trifluoronet hyl et hyl am no) - propi onam de; or a
Y BRAPHRPEURIEEt |y acceptable salt thereof. 26. A

N-(1 QWWK&)@I)QC@&ﬂlofd’pﬁm)ll)hHSg(QQLmanb\m- 1$RS) e flethylamino)-
1-cyanocycl opropyl ) - 3-cycl opr opyl met hanesul f onyl - 2(

proplﬁ)‘ 962, 2-t1i f1 uoro-1( S) - phenyl - 25

N-(mmysl:ﬁlrapﬁﬁ))/prsqptcﬁmha@/l) 2(5)-(2,2,2-trifluoro-1(RS)-4-fluorophenyl-
N- (1- cyanocycl opropyl) - 3- cyclopropylnethanesulfonyl 2(

ethylgyinopropienamide; | yor o- 1( S) - 4- f | uor o-
N-(1-cyanocyclopropyl)-3-pyridin-2-ylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(RS)-4-
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N- (1- cyanocycl opropyl ) - 3- pyri di n- 2-yl net hanesul f onyl -
W@ R)os0p2429 2-tri fl uoro- 1(S) - phenyl et hyl - PCT/US2004/030442

am no) pr opi onam de; 30

N (- n e} ) - 3-pyridi n-2-yl met hanesul f onyl -
“um?&t%w('%?‘@?%%ﬁﬁf? d‘gﬁ%‘iel( S)- 4-f1 uor o-
N-(1phawnyyciipmply B3 phenyimetharesd fongled (R)-(2,2,2-trifluoro-1(S)-4-hydroxyphenyl-

1- cyanocycl opropyl )-3-(2-trifluoromnethyl pyridin-6-y

e‘h-‘/IFWJ(é’PiP ‘}/Pé‘ﬁ‘ﬁﬁ‘%nw )-2(R)- (2,2, 2-trifluoro- I
N—(l(c@méycﬂdpb@ynﬂhﬁﬁyjlm%hw&ﬂ%ﬂ@x&f Qi BdIb@dEL(R)-3-chloro-4-

cyc -3 -(2-trifluoronethylpyrid
hydr?wﬁ’éeny?’ﬁ@@ﬂéw Xabpip %ﬁ) 2( R) (2,2,2-trifluoro- 115 WO
N-(1204H0t 1)8%%&4%@@%@@&%22(1{) -(2,2,2-trifluoro-1(S)-3-chloro-4-

1(S) - phenyl et hyI am no) pr opl onam de;
hydreqgyp e—“é‘k‘?ﬁ‘ﬁ ROPRIBMMIYS 3- cycl opr opyl met hanesul f onyl - 2(
N-(1B%an@gyc?opgdppf)13f-ﬁh'éﬁ’§1ﬁ’het11§r§)sul§»n§fl'ﬁRf -{2W0F -Rtfluoro-1(R)-3-chloro-4-
| et hyl am no)pr opi onam de;
hydrw(piw@g}%thsd@y@mmpwym)des (4-f 1 uor ophenyl nmet hanesul f ony
( | - .
N-(1ke %an%&@ &%{yé r?]zphh%@g{ngtg%%g%@ﬂﬂ) 2 MO ATuoR-1(S)-3-chloro-4
hydrwy(plwmsl@thsdmymb)pmp@pym)des pyrazi n- 2-yl met hanesul f onyl -

N(1fcr§1§no£ 10}@@%' a%for@nl}fl) b SB* ?alﬂuom-l(R)-thiophen-z-ylethyl-
amlnh[)p(@icmymnbcycl opr opyl ) - 3- pyr azi n 2 yl met hanesul f onyl -
N-(1- Qﬁgnoésfzc’k{p%%’yg 3I p]:hle ﬁrrngthlarbe%lg%%n@ i(}éf&lzgdlﬂuor% Rﬁ% -thio hleré %l-ylethyl-
aminajpeepiinainide; sal t ther eof 27. A pharmaceuti cal

N-(l%?%}icxc Jplro%gpn - weéﬁxﬁyg}?pgﬁ@pg& %?rg % ag(ﬂeg I?luoro-4ahyr5§oxy-

phengbémylamafml);ﬁrop@&mldk phar maceuti cal conposition

V- ey ToRpiheD S RO reseet B A gl s Gerg S oyl iyl

aminpjpadpicramitke] cal conposition conprising a conpound of
in_adm e or re suita

N-(léwowéwywopyﬂ %ylﬁ@&nvlo%(s)r@éa&ﬁr yorg- 1&1@ea§@rﬁ>n#e%

ethyl@xﬂln@ﬁJutymH@t ed by Cathepsin S which net hod conpri ses
adm nistering to the aninal har maceuti ca

N-(1eansesiapr D dorypiding- hlgulgmaflo%ﬁb&r?d? Wfﬂuorerlé&‘r’?r"xﬂmﬁophenyl-
ethyl@:?lmo)ﬁl £nidd;t h one or nore suitable excipients. 20 31.
A net hod for treating a disease in an ani mal medi at ed

N-(1igyancexcieppy b-3phamilwptharesH ay - A Bhs 3. Sekifluaterl (RS priidigg-yl-

th ,g,g (Rel= .. @ pharmaceuti cal conposition conprising
YR e Ezpoc;ung & Caim?25 in adm xture with one or nore

N—(l@Mantoe)twllcusrcevxbﬁmheml@eth@@sulﬁnnvﬂe&(ﬁb@ X¢fluerpd G thigplen-2-yl-

' ani mal nedi ated by Cathepsin S which
ethyl%tﬁlﬁgﬁo%l%ng%ﬂ{rgi ses admnistering to the animal a

N-(1-praoepabopuiply ) 8H2 sibfigposn dthampteoyimethgiag fay b3 0P dRaA-tofluoro-
TR AR P o o e SUaole
N-(1chaochictpapel)3s(2 rdiftuonai bty ptrehy mietharsesul fanly B2 pR)g2,2,2-trifluoro-
1(RS)-thiophen-2-ylethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-pyridin-2-ylmethanesulfanyl-2(R)-(2,2,2-trifluoro-1(S)-4-fluoro-
phenylethylamino)propionamide;

N-(1-cyanocyclopropyl)-3-pyridin-2-ylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(S)-4-fluoro-
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at herosclerosis 34. A nethod of treating a patient

phenﬁ%ﬁﬁ&g%ﬁ% %ntdlgﬁireapy wherein the therapy causes an 30
| ne res

onse I'h the patient conprising
N-(1-aghnpeycbpepyng-pyadini2ey lpetharentl faay | 20Rp@ 12 RitridfuoiGH IdR)4-fluoro-

phen);lléltﬁylamino)propionamide;
N-(1-cyanocyclopropyl)-3-pyridin-2-ylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(R)-4-fluoro-
phenylethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-cyclopropylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(S)-thiophen-3-yl-
ethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-cyclopropylmethanesulfanyl-2(R)-(2,2,2-trifluoro-1(RS)-thiophen-2-
yl-ethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-cyclopropylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(RS)-thiophen-2-
yl-ethylamino)propionamide;
N-(1-cyanotetrahydropyran-4-yl)-3-cyclopropylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(S)-4-
fluorophenylethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-cyclopropylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(S)-3,4-difluoro-
phenylethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-cyclopropylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(S)-1-methyl-
pyrrol-2-ylethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-cyclopropylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(S)-1-oxo-1-
methyl-pyrrol-2-ylethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-cyclopropylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(S5)-3,4,5-
trifluoro-phenylethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-(4-fluorophenylmethanesulfonyl)-2(R)-(2,2,2-trifluoro-1(S)-4-fluoro-
phenylethylamino)propionamide;
N-(1-cyanotetrahydrothiopyran-4-yl)-3-(4-fluorophenylmethanesulfonyl)-2(R)-(2,2,2-trifluoro-
1(S)-4-fluorophenyl-ethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-(4-fluorophenylmethanesulfonyl)-2(R)-(2,2,2-trifluoro-1(S)-3-
phenoxy-phenylethylamino)propionamide;
N-(1-cyano-1,1-dioxohexahydro-1A°-thiopyran-4-yl)-3-(4-fluorophenylmethanesulfony1)-2(R)-
(2,2,2-trifluoro-1(S)-4-fluorophenylethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-(2-difluoromethoxyphenylmethanesulfonyl)-2(R)-(2,2,2-trifluoro-
1(RS)-1-phenylsulfonylpyrrol-2-ylethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-(2-difluoromethoxyphenylmethanesulfonyl)-2(R)-(2,2,2-trifluoro-
1(S)-4-fluorophenyl-ethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-(2-trifluoromethylpyridin-6-ylmethanesulfonyl)-2(R)-(2,2,2-trifluoro-
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1(RS)-4-fluorophenyl-ethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-cyclopropylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(RS)-1-phenyl-
sulfonylpyrrol-2-yl-ethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-pyrazin-2-ylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(R)-4-fluoro-
phenylethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-pyrazin-2-ylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(S)-4-fluoro-
phenylethylamino)propionamide;
N-(1-cyanotetrahydropyran-4-yl)-3-(2-difluoromethoxyphenylmethanesulfonyl)-2(R)-(2,2,2-
trifluoro-1(S)-4-fluorophenylethylamino)propionamide;
N-(1-cyanol,1-dioxohexahydro-11°-thiopyran-4-y1)-3-(2-difluoromethoxyphenylmethane-
sulfonyl)-2(R)-(2,2,2-trifluoro-1(S)-4-fluorophenylethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-(2-trifluoromethylpyridin-6-ylmethanesulfonyl)-2(R)-(2,2,2-trifluoro-
1(S)-4-fluorophenyl-ethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-pyrazin-2-ylmethanesulfanyl-2(R)-(2,2,2-trifluoro-1(R)-4-fluoro-
phenylethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-pyrazin-2-ylmethanesulfanyl-2(R)-(2,2,2-trifluoro-1(S)-4-fluoro-
phenylethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-(1-oxopyridin-2-ylmethanesulfonyl)-2(R)-(2,2,2-trifluoro-1(S)-4-
fluorophenyl-ethylamino)propionamide; and
N-(1-cyanocyclopropyl)-3-(pyridin-2-ylmethanesulfonyl)-2-(2,2,2-trifluoro-1-phenyl-1-
trifluoromethylethylamino)-propionamide; or

a pharmaceutically acceptable salt thereof.

26. A compound selected from the group consisting of:
N-(1-cyanocyclopropyl)-3-cyclopropylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(S)-phenyl-
ethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-cyclopropylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(S)-4-fluoro-
phenylethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-pyridin-2-ylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(S)-phenylethyl-
amino)propionamide;
N-(1-cyanocyclopropyl)-3-pyridin-2-ylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(S)-4-fluoro-
phenylethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-(2-trifluoromethylpyridin-6-ylmethanesulfonyl)-2(R)-(2,2,2-trifluoro-
1(S)-4-fluorophenyl-ethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-(2-trifluoromethylpyridin-6-ylmethanesulfonyl)-2(R)-(2,2,2-trifluoro-
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1(S)-phenylethyl-amino)propionamide;

N-(1-cyanocyclopropyl)-3-cyclopropylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(S)-3,4-difluoro-
phenylethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-(4-fluorophenylmethanesulfonyl)-2(R)-(2,2,2-trifluoro-1(S)-4-fluoro-
phenylethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-pyrazin-2-ylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(R)-4-fluoro-
phenylethylamino)propionamide; and
N-(1-cyanocyclopropyl)-3-pyrazin-2-ylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(S)-4-fluoro-
phenylethylamino)propionamide or

a pharmaceutically acceptable salt thereof.

27. A pharmaceutical composition comprising a compound of any of the Claims 1-24 in
admixture with one or more suitable excipients.

28. A pharmaceutical composition comprising a compound of Claim 25 in admixture with
one or more suitable excipients.

29. A pharmaceutical composition comprising a compound of Claim 26 in admixture with
one or more suitable excipients.

30. A method for treating a disease in an animal mediated by Cathepsin S which method
comprises administering to the animal a pharmaceutical composition comprising a compound of
Claim 1 in admixture with one or more suitable excipients.

31. A method for treating a disease in an animal mediated by Cathepsin S which method
comprises administering to the animal a pharmaceutical composition comprising a compound of
Claim 25 in admixture with one or more suitable excipients.

32. A method for treating a disease in an animal mediated by Cathepsin S which method
comprises administering to the animal a pharmaceutical composition comprising a compound of
Claim 26 in admixture with one or more suitable excipients.

33.  The method of Claim 31 or 32 wherein the disease is rheumatoid arthritis, multiple ,
sclerosis, myasthenia gravis, psoriasis, pemphigus vulgaris, Graves' disease, myasthenia gravis,
systemic lupus erythemotasus, asthma, pain, and atherosclerosis

34. 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 Claim 1.
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