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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
i nvention is directed

ion 5 The present
‘f@g%og%%g%ds that are inhibitors of cysteine PCT/US2004/030442
proteases, 1in particular, cathepsins B, K, L, F, and

e ALY EOREANING ConPol B ALCu S BRorsase,.

al so directed to phar magNHUIBEEORSONPOSi ti ons
conprising these conpounds and processes for prepari
Field of tha3svefiorpept | dases characteri zed by the presenceﬁmm!![!!'l{‘“lllllulll

them 10 State of the Art Cysteine proteases repres
a %/rztei ne residue in the catalytic site of the
endp

reseny Yventing ipditseisd secompounds iz srieashilsitors dfloydtéire proteases,
in pROERTRY, cARDSACBL K AN ' of oteins. .The .
Paberrant Rettvi lt(’(;‘"’cl):?1 a@yﬁ%@%ﬁ%ﬁ%&%{ eelésggli',n Ugating diseases mediated
by these profeages. [The presesbidventipn sadsb diredied tephanaestias todptsitieRs
AYE: at hol ogi cal 15 consequences. In
cOm?hi sé/g‘.ésgBar , 0@2%?%“?‘#%3% g’l’ﬁreepﬁrl"&t Yees are associ at ed
with a nunber of disease states, including arthritis,

StaterofsheAdr dyst rophy, inflanmation, tunor invasion,
Lt eri odontal di sease,

gl Ul onephritis, malaria, |
' ne?ggg‘%}r{%%é’ o F%’EFR%%L”FS&&H?P‘ s Ghasastesized-yt the presampd of a
cystéincresidmeid ticedatubiisisite &F theareyrie. A0 irsibdsb Ol As%bizﬁéq $ilfthe

epzy e, are found in tunmors; _thus, suggesting a role
“0”'?*‘65 grafaneand Arocessing akprotaing, Jh¢ abermanihachetyascpgéise proteases, e.g.,
as a eeeklli 6f ifdPeasedEpFedfén 4 Q Vi Vo Yy faS ;

i npl | éa{eeaé. in such di Qgﬁ’ggﬁ"gﬁ%‘é’g el il feSe pathological
consg@ixﬁep.t ndthis segard, cariaipraysteige Profeaged prsapsociated eathiamuimper of disease
state§) CiehRipAMBFiES ntdséular d&ﬁfob%ﬂ?@hﬁ{nyaﬁ% MY in%zéx%ﬁ se and

e p

l b&?e nd joint disorders. roni nent expression of
glomg %@%glt'ﬁ’_ IRalpria, periodpripliiseaseametachseraaticl leukbdysebptlyedd others. For
exanmplé, incrbiel @ah&Rina lel g hi | l.Lagenol yti c. )
activjty suggﬁggt t hat aﬁ?’%ﬁ%@fr’%%% %ieﬁ evaéeci%f’w{:’"é‘g“ors’
thus, suggestwg arals for haknaymaelingumer inesionpnd metastasts. T edditon, dberrant
cathePSINB 2BBNS IS BhIIcheF i .S 0ccurs Jn osteopar.osis. |n.
R e iF Blcnfe e B S U g s,
PREuBGYSiS GaBnistacete pancroatitisy inflamggtesy aitwegtdidche agd BotiFRIND ot S
disorderd, 0l € in pul nonary disorders as well. Cathepsin L is
[ g]gl icated. in normal |ysosomal proteolysis as well as
s @@ prminant expeession ofxathspsin K dn osiéaelysts b oseedtladtirélhit @ d
ltihRleatdB LARIATE . Cat hepsi is inmplicated
TN 0 A 208 5 hiBh TR BRI St RSt i Rttt tavolved i
osostegrlagmerdiated hone ragerptien and tenem tn bdneabe@mblRiel SU¢B A burs in
teofORRRL 1]] e i ple sclerosis enmphi gus | .
LY garh?g, gnéga&q%hgseg‘g%eés,'owgﬁet 'H‘égﬁ“gl 'ijreg\?‘f"é’,?yt'c activity
sugges yhat theicozymenlaysargie irepoimasunsdissrdavapig).d arthritis,
n thi i.n,..and Hashinoto's thyroiditis. In
agﬁf'{i’?%n'“ Is g‘lé‘?%e"‘%ﬁi"h"%"‘?@ﬁ"ﬁﬂ??‘é’é‘it@ﬂyswrﬁs welljag peyprel disease
states,dbcdisting but, not Hhaltedtto1getadtsis of Blelanbh . (@ fhebGn 854 T ReatddH

Alzheilob9genei ¢ j mune reponses, including, but not Iimted
@'Io,rs : (Se?agccm Sy autoimmune disorders, including, but not limited to juvenile

Q

onset diabetes, multiple sclerosis, pemphigus vulgaris, Graves' disease, myasthenia gravis,
systemic lupus erythemotasus, rheumatoid arthritis, neuropathic pain, and Hashimoto's
thyroiditis. In addition, cathepsin S is implicated in: allergic disorders, including, but not

limited to asthma; and allogeneic immune reponses, including, but not limited to, rejection of
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WD 2005/ 028429 PCT/ US2004/ 030442 organ transplants or
tissue grafts. In view of the nunber of diseases

oL Lt is recognized that an increase in cystei
‘%&g‘{“@g@é&%m ivity contributes to the pathol ogy¥§Wﬁ6904/030442
synpt omat ol ogy of the disease, nolecules which
h ctlvty of this class of enzynes, in
org%ﬁ]aﬂxﬁél%?é Pt s which inhibitor 5 cat hepsi ns B,
K, Thyiew, ofahu‘.ﬁlmfbeﬁ)f divedses wWhaemfiids Rcbiizéd Hatldn iArease in cysteine

%eraetlc ent s H RY OF THE | NVENTI ON | n one
pro §?S’é‘8 (R Fﬁﬁsmﬁl@ ojogy and/ersymptomatology oh e disgasefmolecules
wh 'Eﬁ’ fnmﬂnt&he( a"‘3)“'“)%“@5 da':lsos%g er%'nk's lﬁgar&ﬁé gf&lé}l/:ﬁleg which inhibitor
caﬂlsweﬁ&di lLyF anF@r SsWIHygqrzfg@rbe ugefithas therapeusicl aesdts
car boxyal kyl , al koxycar bonyl al kyl, cycl oal kyl
cycloalkylalkyl, aryl, aral kyl, heteroaryl,

het er oar al kyl , hSUMﬁMBYIQFTHIEﬂWMWmNI al kyl , cyano
CONR

1S e B GRS i O

and R9, R10, R', and R 2 are independently hydr ogen,

al kyl, hal oal kyl , cycloalgyl IoaIkyIaIkyI aryl,
aral kyl , heteroaryl, et ¢ o kyl) mhereln t he
aromati c or allcycll i s optionally

substituted with one, R 4 s H hr%’% R i ndependently

sel ected from al kyl, haloalkyl, alkoxy, hydroxy,

hal oal koxy, hal o, carboxy, (@l koxycar bonyl, am no, 20
whefasubsti tuted ami no, disubstituted amino, nitro,

aryloxy, benzyl oxy, acyl, or arylsulfonyl and further

whBt is hiyéiregen; alipls hatoatityl, ak alkyx)laikcyl ring in R is

P 335Uy SRR AAGE HbhRedBRoonsiRan iR T
cyclmmﬁémwwl dralkyialhdmwyl Ineyetoarxiiyl, heddrbayalyl, &bdébbk?dmﬁmyl %'émo,

bR = e NG SR HORCO0-
or -fly Rk R e E BB VoD S e o N

- wheramd| lSF(2-2,amé RAtR'G RN e dnd RF Bie lﬁ&pénd)mtﬁyl@dﬂigbrk %Ik§1) Baloalky),

titut th
cyclo%ﬂ(&'l %ﬁcﬂ%aelﬁlzfclgy ’:aal'le%?lgﬂ l}’gﬁgpﬁrg{] meteroqﬁadhd) wléﬁra;w theprofentic or
ahcyglncahdgylh Rﬁ'llsrt?‘ptlorfhlly bu%samah keith, one,%]tﬁ't) Qo leeyd ll?\’kmdependently selected
a etero et eroara
from aﬁ?’ ?8%’?’80?1@"% 'zﬁroa‘m g%?gy)@ﬁ (10 farboxy; 3““&3’?36‘29“)'59'6 o,

monsubdtieutetaniny,| disulsyrineeEaniihd)Ghitrd) arylo(xy,l behzyloxy, acyl or arﬁlsxggogyl and

het.erocycl yl a supstituted
frth SRR feoln el i ol e ool Brsuhitnsdoyth one o Ovo
substinvdnasdhdepbndetycieiRytéd oM QIS mlokMkoxyaﬁmlhKMleoxy, hydroxy,

amm%élhgi%gl ky{gﬁyi}puggy Cafg%r}’%l%fgﬂ %wcar@@yh or aryl, aralkyl,

N anORT tken ORUIREF Hth felefbon BRIAL YRIA HEIH R
eterocycl.yl ﬁiyl Cycloa Iy roaIIJI\SE]Raﬁnﬂ]ﬁ are attached form

(i) cyagetl@lwmuonall&pq@m@wg _\xg@@pg or qsqo " Bly sglected from alkyl,
halo, alkylamino, dialkylamino, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heteroaryl,

heteroaralkyl, alkoxycarbonyl, or aryloxycarbonyl, (ii) a four atom heterocyclylalkylene ring, or
(iii) heterocyclylalkylene optionally substituted with one to four R® independently selected from
alkyl, haloalkyl, hydroxy, hydroxyalkyl, alkoxyalkyl, alkoxyalkyloxyalkyl, aryloxyalkyl,
heteroaryloxyalkyl, aminpalkyl, acyl, aryl, aralky!, heteroaryl, heteroaraikyl, heterocyclyl,
heterocyclylalkyl, cycloalkyl, cycloalkylalkyl, -S(0),,R", -alkylene-S(0),2-R'®, -COOR'®,
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WD 2005/ 028429 PCT/ US2004/ 030442 - al kyl ene- COOR17,
CC]\IR” 8R19, or -alkyl ene- CONR20R21(where n2 is 0-2 and
-R 7, R8 and R20 are independently hydrogen,
“éﬂ’ﬁ‘ippm%&? oal kyl, aryl, aralkyl, heteroaryl, PCT/US2004/030442
» heteroaral kyl , cycloalkyl cycloalkylalkyl or

h | R2! depend
LS RIS L R %Btaaa{qde%m"clz”and

20 t

R PRl PO SV BRAS, s AR sty
cycl@nﬂe'l cyeloalkydalkylherdetemngpelyliand Bntasldulh darp mddmnﬂle hydrogen or
alkyl§ wh r% E { ﬁ?@ cia(lrlgﬁérygr Eﬁ{lé’) ﬁllatir% érbu Zagt%; Cf\%!i K}?/chloFlll(%lene or
hetehyﬁbl)dadkylcd%ak qalohﬂly)subdmitcd witlaore) xyo, oﬂﬂhiee xyhsatubmm jddcpendcntly

selccée@f?om ﬂgﬁ:]@lfq%:l tag‘ge @9]}(}4‘3%# fk]yg oxyc onyl al?(oxy,

hydr&xyahiwélm@ lﬁﬂ’@@ir%ﬁ?ﬁlh&’)lycarbo@l kaydifid] eloRRBBENHE b lhb,
-.al k Icyc?ohexylnethyl - alkylcyclohexylethyl

dlS“@F'WCda&F@’RWC)’ sheteroaryl , heteroaral kyl ,

hekﬁ&ﬁ?df&%eﬁ'o?hﬂgll “og al kyI ene- X R22 (V\,herel n X is

Rz@lkylcyclmamthyl L aissheionentyiatins Jodiadeyelmotpethy, 1-

alkyl’c#j@%e :Iug alg?'  Deter Qrgr\lggtléroayém&i fete B%gcéﬁgﬂyl% ﬁ(gﬁ'ae X!-
R (RBQreln§( hglflﬁlbgerﬁ) (R, -C, m@arm Wécem “QONRZ-,
NREYS] SN o SO Ut KRS whr

eroar al , het'erocy
R® alnéRé myxdéppmdnuyhydmm,rm drlaeylan iy Dénmdd{félsnhydmg&’d, allkgl,

ratoqfty G SRal R Bt Sy F Rl st nh, PlSroarton,
hetem@f;:lth hétyrosydtgﬂﬁlk)tl),lwmcm ‘thetdlkydrme chetlmbl, R‘ds o;lithahﬂﬁ' siblstituted
i ndep

with ﬂg}%tro ay{}.a 0 aﬁ:g &gﬂ%l gﬁ%,aergwgﬁrlcocgp aﬁﬂc%s hn ( %@pg@@gmﬁmd
with ahds lewg; ©Eﬁfﬁé:‘l§i|mdeﬁﬁnydéllltllz'heketbd)ﬁbw alky(;l)hﬁlolﬁllhj'lkadkoxﬁﬁ)ydroxy,
cl qa a a ar , am np,
halogir Rl T SR S R MDA BelRroRsy el
cycldzfkylaficyl) MehlG ) hbtearatidyk WninoRmohsubkttated afino, didubdtituted amino, or
hal oal kyl, cycl oal kyl, aryl, aral kyl, heteroaryl,

a¥hhet er oar al kyl, het erocycl yl, or-al kyl ene- X2- R25

( wifas Byd¥egeh 5r Ak -0-, -S(0"4-, -CO, -COO, -000)

" ebetreen %8%%@%1 B A L —

heterw&yaryqa oWzﬁkﬁé}fi-)RZ}?” @M@cré nél@pw%nId stwy;y; agen, -caldiylco-,

-NR2 '@:ﬁ@&ﬂ‘ é}ﬁf“%@; @pzN3y0| é kQ/{g o gg'e?%o?%”

NRPR,RREC Whbrk IRt dIR? & Yilde enaé.ﬁithhmgaﬁtaﬁ‘(ypaf atyl, n@iso 2, and R*
heteroaral kyl ) wherein sald al'kyl ene chain in R6

is hydpagemn ], haloalk ayelonlknt, cmlqalkyml,thstesqcxclhlahﬁeramlyﬂqﬂ@l aryl,
aralkgir Eémbérg &e@réa‘f‘&ff}ll) \Qherrélﬂ 9aid hmyBﬁe afn 19 Rﬁ '1 ﬁbrllagg sutfstltuted

one
with gn to sixdidlofand rheard,uy!]nc ohajlcmchcl%s mdy arhyﬂmxljbaqukgzitutcd by one,

two, ﬁgtp{gjg Pi@b%ﬁgﬁ%ﬁng)é ?elk %Bfron‘ﬁlilléﬁxlya% Iﬁ%mxf Ihg%gﬁlll{w lhga%fyalkoxy,

0X0," ¢
alkoxarrdkdxyhlkylaalelyylow,dihlbg’lkyixlyaloedk(y{lysudof cyayd, nitro, acyl, aryl
el eroary het er.0ar a
aralk et p &R oS 7 SRR HetprorSh FrERbr IS M berommipany
heterdﬁtﬁll@l‘lwybdtgfba'b'ktylfqnyb jiettroaydiyl) hetercqyclyhadyk)cyabd{kdl
cycloe’l?(1 lglgy%%ﬁ?c{zé? égq%géagggng'l alkylsu ony la]:n?no)éulfonyr]op a(t)n?lgl);lkyq and
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WD 2005/ 028429 PCT/ US2004/ 030442 further where the

aromatic or alicyclic ring in R is optionally

subst ituted with one, two or three Rf independently
08028825 r om al kyl , al koxy, hal oal kyl, hal oal RGKYS2004/030442

halo hydroxy carboxy cyano, nitro, aryl or
|y substituted

' hal.oal kyl. . |
S 3B AR e A e e

R nﬁichgtidentljrl skleutgd frismlallgh, aik@kjaﬁhl&{lk%l RflodixA 1ok &?eéanfo&y,

h the carhon atomto which ey are attacHhHed form
°ya'l?yE'It"8a‘1"K‘}ﬂ'§ oadyli het er ocycl yl al kyl ene wherein said
qy7q ne to

5 RN SPtFonhafly %Ethﬁ’t@@lﬂktgemi%}%r ah{&ﬁiké)éﬂx& al kyl |

qur substituents | ndepen
Hgns)hqugewlm|alkomyajk)dmyhal@ikyald:oxy and

SR SRR R PR 8 o

or t
hetembmylalkmmmhdnah said kxdlqau@mb Baptyrally BObefitied witBlone to four

ot BT S At SEEEL o
hetenobygdydalkylencRs opt&nhmds’uﬁgﬂlﬁted)ﬁntﬁbxkd/dr mg&wﬁuaﬂﬁﬁ%%emly

seleciiyﬁf?{o&?lgilr l?a?& él%{%lgﬁlgéﬁ&&;ﬁ&i EWroxyg lplsja;)ll)c(glx;? éﬂb E; |

a phimaesuticallylaccepRbRIsalpthadelsty| . het er ocycl yl,
cyano, -al kyl ene- X- R9 (where X is

het e cl yl al kyl
Sgr \Iera 'tt)compoegj\pf Eomulg@))vihgzem NR 2CO-, -CO, or
‘@@dr&é@ﬁb?all&}l is 0-2, and R9, R10, R‘ and R12 are

|n ependentl ydrogen, al kyl, hal oal kyl, cycloal kyl,
I‘%’é)fdk‘iﬂea»l ai'sml haloaljyl, casboxtyiyl, alh@tyearbtmyjdlkyl @ycloalkyl,

cycloﬁﬁ’c&ﬁfk?ﬁ%@ll kydidyl n%ﬁ&?ﬁ’b@%ﬁ? | *e?cﬁzgcl# i lt%rc lyg?ky

s “opt |
alky{em* XeRJF(alhmd{eﬁeﬁuem Y, -CONBR -2 8(Qy-F-NREGO-KYEO-, or C(O)O-

wher@ﬁ‘i Q@u()ﬁlld RSahIkCOﬁyl arr(]MgE %Yﬂde&%h?nﬁtyljxyé%gcgh?]k haﬁoaliky?xy

al koxycar bon am no, nons

cycloeikxlu%@lantaéwl anil el hetemarsdrquhebewraﬂ@l)wieme &tﬁmhtxc or -
ahcyc‘Pi'E: riﬂé Yri R B?tﬂ)ﬁlall)a%smlﬁtga gvﬁ [ \Ahg?({ g)r @E eélaewytsﬂected

IC T
from Qilq)gl oallguh. alkosuuwdnouy;émtoalkox}d aque,mdﬂmy ylk%ﬁﬂrceﬂ)b?d dnfifen

mons@:lsmﬁtcd anﬁr}( Fns%shgﬁ(éé C?mgl?%& 8”%#8){)" ﬁ?zg'l?%i’)%ﬂr hlyarylsult}(/myl and

am no
furtheawh@m MMyclor aliaycl&xidg in RN dpfonally Sibstinea Wil lon¥bi tvo.-

o 4 R S U 0, 00 o e i o
am'noﬁdrylm"?malm?mgmwz’wgﬁoﬁ%hﬁghﬁpmf r omI z;l Ikyl
c§c éﬁgﬁ%éh ?%ph]e aﬁli'(@'f’ 8%/ bgn atom &9 gfx%é P?}ﬁ R and R? are attached form

@) cycﬂuaﬂetenaoptidnyny smhtkmxcywah breotitwo RP indepenBen§ 8818w tonP4lkyl,
subst ituted wt

halo, iﬁ%")”] o o?%gzl é/vﬁ 'ﬁdv %{Eg "’lyﬁ@éll&é’zgpl@:lﬂ%fk;‘/ lally}, beteroaryh,r om

heteroarhikyl, alk&é}lc%blkw lar aﬁyﬁgﬁfrg?))llg& k(g girfd&lé%l%leﬁe f)ptlonally

al k | kox
substlthg? &1% QF?%JQV; m;c aéqﬁnﬁqupqgwly selca:éo)dﬁron‘aall;m hamalk[ykgxydroxy,
hydroxi?elk?lr ﬁlﬁé)WalkR'h GﬂcﬁﬁiﬁfyﬁixFMk i :h'fl%ﬁy‘a Y%Ieﬁéha(l?lloxlyﬁlk}d aminoalkyl,

al kyl cl oa

acyl, alyg@er O)%ﬂlg_%lgero h@}q @qq@k)g(l'@}er@yms hetel@cxmmﬂkyl cycloalkyl,
cycloark?iahcyl m@.&m&m&%g%g -COBR'®, Bl SR RBRR R

ere

or - alkylﬁveggﬂaeﬁ% (yxh{my@ﬂ@g(ba and &14-}&/7 R'heaid R dey indeenydntly hydrogen,
sy, RIGRISY by, A oK) LSRR S Hhon Y S B, o

cycl 0a




PCT/ US2004/ 030442 heterocyclyl and R19 and R2' are
i ndependent|ly hydrogen or al kyl) wherein the aromatic

\’2 @ic clicring in the groups attached to
{?8P 2P ene or het erocycl yl al kyl ene i s opti ofIT/§S2004/030442

+ substituted with one, two, or three substituents

i ndepen I | ected from al k al k al koxy,
het R B e KR ey aariyer 2R sty et e Akpmand o
allc?éﬁcl}ﬁlg in'the Rgfb@ﬁé dtfatHeB %o é}’ﬂoﬁﬂtylene?oxqie&m&ﬂa%ﬁﬁe RBpfishally

or acy dr ogen or al

S“W“'&F‘k}'/lt& 9rs, Byse At thregsetisijivents inderiendesily: belestad: fomealiyl) haloalkyl,
alkdxquﬂ)’dx?)/ﬂ&r]&%% Ihﬁ'iﬁt J&Yﬂox?' a]ljgﬁ{réﬁ}’doﬁ%’l%rﬁﬂﬁ W&n@ﬁm wted amino,

et er oary er oa

dlStﬂrsttteneducrymlowab)Hyl or -al kyI ene- X - R22 (wherein X1 is
-CO, -COO, -0CO, -NR23CO,

N -
%ﬁz‘? dp"gi'bm 3502 _S02NR23- . - NR23000-
OBC]W&kylcycNﬁBx&m‘dih&ﬁ 1- aﬂtylcyNRﬁéiﬁQélhﬁZﬂ-alkWﬁW@lexﬁﬁﬁthyl 1-

RN W T SN LT T I,

X'- W@Wllﬁ(bﬂlnkw is -OVRG1- 0@ K)st %Jk,yto hFE@t QoY Y- %/JN,R%d- CONR23
ero et eroara er oc
S A0NRE SN0 &@om%a. HRECoNER o GNEs SOINR Faghere
R23 ARl l@%ﬁﬂc%&b&ﬁﬂetﬁl&b&?&ﬂo&éﬂ glityl, Pl R Ot? aﬁd K” h@ hl?dr@% alkyl,

wherein aTOITHICOTaICCICTI

haloglkyl, gyedqalkyl, §Mﬂ$@aﬂkw4!bé,dlemlylhawh aral etemaryﬂ mp@eoaralkyl
hetefﬂlg@?le&qﬁwré §I§1§gﬁ Rx@lgre]‘r{ QIR ANk chdilnGd; @tmgﬁ&l&g@(nuted

dr oxy nrtro, cyano,
Wlthamn oxSix halp @mherm shle ardmetie pnaixcy(tl;c rmgcth Bhis loptignally substltuted

[.0al I
a4 QLB b B et ESSEER o TS, g
halosu‘;ox)s hidy chitog eyuno;cawoky lajkoR¢raf®nylsarily hetergaml, cydidaity),

cycl %)gélég%/%fl@yhekeg e{i&lb%mué n?onsaurbaéltﬁééfl ﬁlmhet \%i{llﬁ% amino, or
acyl{' wherein X2 is NR26-, -0-, -S(O"4-, -CO, -COO,
CO\IR26 NR26802 - SOZNR26-
%%&66‘0%%26 NR26CO\IR27 or NR26802NR27
whBf is hy&ﬁgandk%lmilql |cy¢dex;1>lgﬁh,dsem drylkylykit@osyl, habriythikyl,

-2, h
netef ey A b e EX TR R e AT Lok O e e €GPy 1000~
-NR¥ie0e- Gowz‘y,l -AIRR3BO,-, BNR*25-NRECGO!, -O0ENR D amel”com” , or

NRGEORYET Tor b abl 1 pedn oy aragen el ar e i g ana R

is hydrogenf dliey! d’faloalkyl;yﬁlldaﬂcyl Ic?cgodllf}'lfflﬁ'l,l l&te%liybl?ﬂ ﬂétkbécyclylalkyl aryl,
|tu l,ndependent

oG REteath o bepramrr S et sl S Yo s PR Bkt

with Ioad: tb@nklﬁb)kyand tid@@omatican @I.lcyﬁhdh firy inRE Y4 ciptllaﬁaﬂy sul%‘hﬁ]té@’\hth one,
et er oc cly

two, 89 g’\‘q@!‘%ﬁnaﬁtgggg‘{ta o n alkyl, baledy @5)/,@8&93;!, halvalky?/haloa!koxy,

oxo, tydnb o, iﬁ‘ylt zﬂﬁlk?lr ﬁ’é’t&bér?l ﬁéter%r‘aﬂ(%‘f:hétEroE)}cB@ScyblGalﬁﬂ R
i's optiona substitut ed one

CYC'an@r@ﬂa'h&érﬁmy osakaxyeashony} mww Wherg|thecargmatictea pbiesiclig tings in
R® is Bﬁ!n&ﬂh*‘ Qib)(htul@@l) 7neh W‘gf‘%ﬁ? ﬁqFWngn%Mteﬁ rﬂg)H ﬁléyl Ny,

I'S
haloa&f}ﬁwaloaﬁspm}xggle,l hygtoxprcatbaky &VWI nitro,raryi@r eycdbamsfl t oget her
WIgThe rLpgn atomto which they are attached form
cycl oa y éne 5 WD 2005/ 028429 PCT/ US2004/ 030442
R%is hydrogen, alkyl, alkoxyalky! or haloalkyl; or

Réand _Rs together with the carbon atom to which they are attached form cycloalkylene



10

15

20

25

30

or heterocyclyl al kyl ene wherein said cycl oal kyl ene is
optionally substituted with one or two substituents

[ ndgfendent ly selected from al kyl, hal oal kyl, hydroxy,
WOr20839843% and heterocyclyl al kyl ene is opti ondRGEUS2004/030442
substituted wth one or two substituents |ndependently

sel ected from al kyl , . hal oal kyl , hydroxy, or al koxy;
or WSS TALRIAERRVHEEEI ol ELOR B & opUnel SR wih o or o
subsﬁ’ﬁ&ﬁ@ Plﬁﬁbéhdetﬁy sbféct@d’ £6M Qﬂ(gl ﬁﬁloeﬂkﬁ%lzdroﬁg dr%lkg%')fi&fag en,

, hal oal Kyl , carbox oxycCar bon
hetmplmlalkyy:ne is ogt}maﬁhsubyq\tmeﬁ yith ong gritwo sybstitagrits mdcpendently

kyl t |yl
seleftEl EEANN, noiBRk O BRI HlakoBELET OV Y o (where X is

et erocy
apham?a,ceumﬂly qccep(aﬂdﬁallthcreoS( O" 1 -NR 2C0O-, -CO, or

i S.,02, and RO, R, R', and Rl12 are
[ ndgzeéabi%& |§’Yﬁ§?§%%’eﬂl#‘ l’aI kyl, hal oal kyI cycl oal kyl ,
CR&ISQ&BﬂOFtﬁhlkyﬂ hal@uligl,, carﬁb@alkyl altkbﬁc@ﬂb@@ﬂiﬁlkyl @lbloalkyl
ra erein e ar ic or. _alicyclic ring
°y°l?ﬁ£)§@k¥qsa%|p¥rf‘%ﬂw tirowbé terparelkys Dgtareryshib hetmeyclwlkyl cyano,
alk;tréﬂe@ek%herﬂdmﬁ@emﬂ‘?- Sstbm‘t‘-e%(o? LOINI@'P&MI ~CO-, ot :C(0)O-

hal oal kyl , Ihgx,, db hal oa car boxy,
Whergmld&%aa}nsé*nw Pgnﬁﬂ%R armn@qw@@mmhyétpgamnafkal haloalkyl,
cyclS’dl]&H‘ tb?&lbﬁlk}lﬁﬂylaﬂlnﬁ-alkgi ﬁét&o:ﬁ'zf ¥ eroarﬁﬁ)g)z%e(?éx theaa%ﬂlatlc or

aromat |
alwyalw eg&:lng ig qmgnq"m spbstitutedoyith appdwp,yor hresR T mdnp@aﬂeuﬂx *elected '

fromoarl@l QI[cll()hm?] aﬁ%%&&whg@odl%gmgﬁd%?@ﬁk% Ax?gqtggogxy b b,
mona;lpismed ainlng] disvbstisutedlaminkytitaoyiaryboxy deeniydoosy, a(gt or a?]/lsultfonyl and
furth@) Y BRAMNL o oy R o 3 BRI SRR with b o B,
substftuynteipdépoadently seirsted fitoimoailatl) hales alkarty] baldadicy] iatoalkoxye hedroxy,

tly . sel t d f | kyl, 20 hal
i BB IRRERIERS oS5, SPUR B ELSY oo 0l o1
cyR and IRE ykenh togéthcrlmmethc)@rl;dn atonhtetv&iidha:fo&i RY4nd R? are attached form
& RlARHECROM BB AR P Bl st romaton,
halo taﬂ(yfamlmo Rialkytaindiv, ayh aralls Reclottiod, | cyclestkgsikdohdidrodryl,

hetergalrrlélx;/(l IFWF%L%' lgwry'%éql?ﬁ&%) ﬁ 89?'3%7?&%)’16]5%' kox Iqu&: ,

substam:mwah loiyd to four®y which el mdepérﬂlhxlnw seletred fomalkyl, haloalkyl hydroxy,
hydrogcs'%lﬁ%l %kgﬂygm%lsalget eﬁ%llo _\{Allél m@fﬁ%&g}gﬁ'ﬁoﬁau@l -aminoglkyl,
acyl, atyl, aralkyd|hetetcan s hetefdaraticyR} heterdcidH, heterddyklylaBiye 'cmfkyl '

o501 SR, L ErScBu ke,

or -alﬂj'lklleLCONRF°R§| (WHére n2is\0-2 ariy Id"—k‘l”' R"*RA4 RPQpe Mﬂependently hydrogen

| | k | kyl al k
TR I e R N LR
heterdty&lyOma 'R‘ba{ndiﬂzkéfk ]nd@f%ﬁﬂ&hl? hw’rﬁgé\ro? QR?IP th%m thd érﬁ%ﬁtlxd dt

ring in the groups attach to cycl oal kyl ene o
alicyalig rigg iscthe Brppes agehed do qysloeﬁkyrpm|hptyrocmbylsl&ﬂan is aptésapally

substMitéJ\mW@ne Wor tﬁlree JUS ﬁf%ﬁ?ﬁ%ﬁ&ﬁﬂ%}l{ée&g?ngnaq@}tl'la}/oalkyl

sel ected from al k
alkoxp,diydrgkx.dwelpalkppy, balo o@rbg@xylkowcmnmdmxmyﬂopsmmmd amino,

di bsgg'ngdlﬁp,ﬁk t am no, disubstituted am no, or acyl;
v y{’:frocv)é nor alkyl; R4 is aryl, aralkyl,

h8{ isthydnogén orlatkykr oar al kyI . heterocycl yl al kyl,
OR? %lank))f,l a%]Eyl%eteroawlﬁxe%arﬁqu,(h%%?cﬂzggylalkyl, or —alkylene-X'-R*

6
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PCT/ US2004/ 030442 (wherein X1 is NR23-, -0-, -S(Or3-,

-CO, -COO, -0CO, -NR23CO, -CONR23-, -NR23S02-,

- SO2NR23-, -NR23000-, - OCONR23-, -NR23CONR24, or

WR2ABR2E§,4- where R23 and R24 are i ndependentBGI/US2004/030442
+ hydrogen, al kyI or acyl, n3is 0-2, and R22 is

hydr ogen, haloalky cycl oal

(whetgin Kalsk‘wgzi kﬂ' -S{pereRy t9P- -QEr, Nﬁ Y60k pONR” -NR*SO,-,
SCﬁﬁFe’r OENIW FL@?W' KNRPCORIRS, Bfngér%bfﬁ:a@hcre R% and R* are

er'ocycly érein said’a inin
indépgndgntly hYdi‘bleyl, aikm,scmamtré ds 02t etnddl%’elstlwdsxgm, labkiyb haIOthd,

cycl\égﬁﬁygﬁ k}:{){%ﬂﬁ@iﬁ% c[ﬂcéc lWa.r{/fh C%ﬁ%i ﬁ%t%‘g!x‘:% 'h&g rglk?l ﬁ%tcrocyclyl or

hetérbcle BaatideNtheyeis Qil&ﬂk)e&efchﬂmxﬁkky bptiohallyosmbstigited witlkoneyto six halo

and 2‘%’/ dg’fg@ 9{193{@3? eragn,cgth rl]lﬁ!é?nel} dapgronawggytﬁciwnﬁ)oné[ two, or three
R? fi&deRdenty beldcked! fronPdIRN, I‘h\!iloal Eﬁhmbﬂahﬁir&w haloa'flmx@%alo mtro, cyano

nonsubst1tuted am no, djsubstituted

yl;
cartpasyy; alkryearensyh agh heteiegyl, cyaoaliy, W%!Pfégdnﬂkyla#fkliﬂ'l hetcroaralkyl

I |, heteroaryl,
AT SRS Ly ne 50 s

(vmibrlsshwroeznpsalnme -0-, -S(Or4-,

SRy S o BB Sy i

hetetheyclyl, mzealhyidnem%mermmxbsnm | - h-)‘iffﬂ)egeﬁo ,aICR)ﬂ -0CO-,

N}ga(l: oélI(Lk(D]\Jﬁfls ﬁﬁggﬁ’kg‘ cycP oié]?lidqb(F %{ hetérocycPNf{N' or

-NRIES@INGE @dhyie&lzkgdd R? ryinnepmdaitnyyuydrogm :ﬂky]adsqﬂcyl o4 is 0-2, and R*

s Rk ReR3H3), e SE bR B, hSebon oo,

araly o Baéroaryl, oF hetdroatalkyl)j whetdin gsid alkylBf chaia imR is Qpﬁddayy substituted
three, R ind

wic o sl i eyl o R” oy el PGy one.

twohélﬂ thak ROMependently sdléc&ﬂ Gr,onfulk)ﬂ dlalo’qlﬁydroxﬁhlkbxy, MIOAIKWJ haloalkoxy,

ooy, AL PROHRRIAFRY Ry srostt Ao e,

cyclodlkiy Ry, 6kr66x8, 6Moﬁt§'@fﬁbhylcanﬂ furthler Whieté the afonia®is of zﬂlcyd:Be rings in

e S t1 onal ubstitute r three
R i RpfieDel e et St 4 oF thsoR B RApPendap e peiod fam v glkony,
halckméyp a\hi@@muxy, hﬂb ;drh)()d Jeayxy, Eppnb e, 284 aNGcloailyk 0, aryl
ycloa i s haloal kyl; and R8 is hydrogen,
l?yvs l&ﬁ:y B kyl or haloal kyl: or 25 R6 and R8
tomém@ar ﬁmkyhslksgrams;rbr%ram:(womhl ch they are

attached, form cycl oal kyl ene or heterocyclyl al

whé& #ndR dagetheg y&h H*aw@weﬁewtg whish sk ara atadiss &rmyfleakylene
or hiéfedoBy W18k enet»vmre,mmyuom%ﬁe is Bgme ﬁmthmeg Rlith ehé&st two

from al ky hal oal dr oxy, or al
subweteeﬁsmdmrwralmylp@ rqm@,a ph hﬁppdkxlwémx,tqr@lkp@daw th

hetchzgcnymk%teﬁ% llagﬁcfnhﬁ,ﬁa.ggt%mﬁn@a Oxl)Xubsﬁﬁllzxﬁﬁgﬁ é-,}é%eﬂg;
eleetsdn&@m alkyh haloalkylgrydroa, or slkdky-ect ed to a pharmaceuti cal
gpa? ssea dloaq P e fn%nﬁgn xs%1r%&@&’f%%ih‘ﬁaﬁﬁaa?@fcmh@pé%%m ézomprising

éreo | SONEr s er eof

a combaundmf Eammudadl), mdnvatmaladrahkmewdrta niRiaretbéreofnorapharmageically
e exc third

sccefoh P hebe MRRTRY iFpE FHALHIAE sdiftefitog for
t r Red thivd a@ed; thBavention isdirecradieh methedif@tiestipya digeasedn areanimal

B 5550 e e SNBSS
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adm nistering to the animal a pharnmaceuti cal
conposition conprising a therapeutically effective
anpunt _of a conpound of Fornula (1), individual
WORIPUYBESmer or a mixture thereof; or a PCT/US2004/030442
pharmaceutically acceptabl e salt thereof in adm xture
r cipients. In a fourth .
a5 R anlRl € A ARG EERiBS s dudieufigly fterive

am(pmeqfarcpmgowwmﬁﬁmndﬁa (d))‘, indvidval siesbdisofre} oﬂ’hdnxid?@there]?f o
Ina fift

utlc able salts thereof

phaB R ek SRl st BlereRF PGB bl oponanore Bk sheipiens.

t 1 &ed fongh aspper thRkvermshaE BRbod 13 prot:éb?é’s%yprimﬁﬁfé(ﬂlﬂonﬁls of

auses an i nmune response, preferably a

F O"BQP é‘? E@(q tgﬁ RharmaggHtically accppipble salls theteaf pat i ent

COIDS fifth &Ped 0

Fors A PediCs Mhehifin i ird S EmpAbd S eaths b EREH UacHboing o
thergpyayheesin t Pfh@fa@r 8®is¢s antimmunerresponse; peferatdyea deleterios fhahe
respitse %Cknﬂ&llt rlsl &mﬁﬁlﬁﬁsférr g éo e $at c?o%p%ur? of Flgrmula (Ijora

|nvent| can
pha@ammhcedh@mtayle sgit tharfeofe rPr¢ﬂwabtyhb¢ mmmne E’éspﬁr%& athadiatéd ¥y MHC

I t
clasi 1 BloROYed. M ok iBouni ST el cho Be RlrRinfobiad mior 0.
simutawdobslyyor eﬁ&rltl& théramf Q’ﬁﬁhhb’ly, thhmeﬁbylﬂn@ﬁ:v@s ti'et‘émﬂ:npﬁ'f?ﬁ £biblogic.
nocl onal antib

f
pretn g AR Ny e en et ole IR cade( ).
RePrafetabl(y; Jhe bRSgis io A phvtein or d?%h%dy\ﬂré&mbﬁ'aa%&{ocl\{tdl ’antlblogly

Bet aser on Epogen(r Enbr el , Intérferon
Mor%eﬂsggtﬂ?ly ﬂgq;lgglp N (1):22 e cfs y\ch@g-rAez!jmgc(rr\/)IH Factor VII,
| ® r er fer
seltoniesich S L e L B
Myobloes, éﬂdmilzyme? Héerllun‘eg,tlmelftron alpbd, Hemitd® Arahesp® Zavdlin® of OKT3.

nyaEate ke 18R e o Brmin iy iy i,

pr'ocajnanactﬁtcﬁrdhyﬁmlaameret hod of treating i mune response in an
e stratl on of

. 1 S caus adm nj
200 80P Wi ¥ Cngpie e rRe ke SSRGS gne esponse inan
animaldiit is cmnsed by gdmm.strmmama BRlogidto ﬂﬁ@ﬂmﬂﬁ whith hettod %B:HF&E
ective anmount o ound

th t
s GO i st ol S EERER P rapeispintoghesamount of

comgotmi'cif(Fbrmdlm(l)aor&qvﬁﬁﬁefdclﬁﬁﬂ%éccepﬁblessalt meRBEI on s
onducting a clinical trial

f é’? )& gcvsl?qg fa%& th@d??ffl“"% i, alrmtﬁ A g\eglpp ﬁgcqngucélng a clinical trial
for a biokdizi¢ chmpxhsuig’ﬂerdiﬂnﬁkt&ﬁ tB @n individigl &hﬁﬂaﬁtﬁ% H Alniddl 1fid a

f Formula (1), or a pharnmaceu
°°mp8?,‘{52’8# ”g“ drgre H‘@?aé%’t“C%UYtqﬁcﬁpﬁéleﬁﬂlbthetjpﬁwuh ihe hiologic.

emgmaagmsmsat this RiventioRMEBFdcRa 1 §m%5@8fp'%gﬁ§.gﬁc@can%mﬁg a

rophylactically treating a person
persog P'?égfgﬁ’é*ﬁttfement withha biplegic avithy atqqmaonmdmﬁagmtw) dF@r rrul a

pharnfateuti®dllydcceplable ¥RE ffeb £ ket tRE: Epés %n‘cs‘)?%tuscidh)g tﬁeoglologlc in

treat the Inmmune response cause
the pef8- person. 30 In a ninth aspect, th| s invention is

dIn" HfbR QSﬂcEl fﬁlsqﬂeﬁﬁgn igtilra:?é(ﬁ[) Mg\oﬁ g détgrfsninglttﬁeéltopﬁﬂlhge

ef IC&C In an ani na

efficagyeof s@r%@maae em:maydttehetrbnmhmge esponseansed ibp the biologic
c . t animal . in the
compr"i’sqg'sagﬁ?té&{ark ggh goidlog c 90 tﬁg gnng:sﬁﬂgfmpacsew apd absence of ] Songﬂound
of FormubwammpMaabatnctayly acneﬁtﬁlﬁlabdlahéradﬂ thereof. 8 WO
2005/ 028429 PCT/ US2004/ 030442 In a tenth aspect, this

invention is directed to a nethod of inproving
efficacy of a g
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bi ol ogic in an animal conprising adm nistering the

biologic to the animal with a conmpound of of Fornula

(1) or a pharnmaceutically acceptable salt thereof. In

Vi 20054028429 h aspect, this invention is directedPOT/U82004/030442
use of a conpound of Formula (I) 5 or a

pharmaceutical |y acceptable salt thereof for the
marduf senth aspecs thia inyention iireeted ragnethadnfymproying efficacy of a

Syl i A b Bl g endofor

ForimnlagDtor @ pharmactiutieatly ecteptable bedt thereofof a co rrp ound of

For,mul 1), or har nace &
£ haf B Refepln 3hest b PapE sl ioXnRE P A eBusE b Formula @
or anhBﬂﬂiaBaItilcﬂ[y actdpeibRixyilt tiekebf Br Wi alangfaaureofie medivarhéie. Preferably,
npound ff this.inventi op reats he [ %ﬁe response
the yigdicament is Bruse Hethe freatiagt of 2 giseasepeitsa b (AhePsRSound( s)
of 1# RewdIfily &9pbétAhisiirvemblidifctRE &kh® 14e@F a témpdiRd of Formula (1) or a

adm ni stration of the bhiol ogical agent Preferably,
phagrpasewtisathoassentzble ssit thereof for themanafactuee of agedicpwent tergombination

me.%,%nsm Bie (f/wy\\érép tﬂefb%mpmld %mh?ﬁhva.a&nﬁeatﬁh@fnﬁﬁml r¥sponse

conpou Invention i s adm ni st ered
causefd by rchetumdoad.ni’mfembtyathp eempgund(sofitheinvaytionls adgémistered grior to the

s R, RERREEH i), MDD P bt A

adntifigters emricbmitaritly ovithahebiclogicatagant. ePrefsbenblynéld chopounkiés) of the
mveﬁggﬁs ﬁ mlstt}&Fcr %ﬂ}éﬁ\%%dmﬁl?s{ra orr]1 o?'ﬂ\% bl?c?%/,g(?caﬁlgge g£ ?lelr ?\Qnegg by

arrangerrent of the carbon atorrs in closed 20
non-aromatic ri structures e q cl.oal kyl and
het er ocycl yl ri]ﬂ%@"ﬁgﬁ G E%g‘ﬂgf@ém’%ﬁkyl "
Defimtphesent ed by itself nmeans a straight or branched,
ated al.i phat,i di cal cont.aipin e.to §ix. .
2 it Giberise Sl el S e ksSSP fies are
defhéaofoﬂme §ur|i56§eb yf this@{pplitation AiddHayd the Ifamwméanm@ut yl,

i sobutyl, tert-b and th
A ﬁﬁ?y‘s g meanhp moiety wa'ia&tawat‘%eﬁw% O?W.s&?@ on,atoms in closed

nonSkdnddtig fing Qﬁ'uohfréby&% Qgcloﬂﬂﬁluﬁcah&d'o@lclyphﬂgslaﬁ defing@ herein.
g Ia\}{'gh‘s{ m%f%?ﬁghtgi bﬁ |tseYtJﬁxbeg?%,qhszrﬁ%Ht or%;ﬁncljcdogx?xﬁé}?%%é)hatm radical
con(amﬁslg%ablz’o Jix c:IrBd»m&lhé( Leea oﬂreﬁbime}deda g., AlRj1 iR e @PE ethyl,
- CH2CH2CH2CH2- ) met hyl t et r anet hyl ene
Proqyl mmnybhﬂywml)lsobﬁaﬁf%@vﬁy? ﬁéﬁ like. |

Sridfcated othRRHsel Miarls 'al&ﬁmght’%?bﬁﬂcheﬁes@f‘u%temhanc,
radl cal . Unl ess i ndicated ot herw se, the corrpoun

divalentradigalihgyieg theamberral SRo1siy CAFOR atoms; et raathylenel (c@éa-) ethylene
(- C}Pztpltz?%ﬁ:‘éthsiﬁhé vénwmmlj %@methy%ﬁwt%@mﬁmty ng

groups for am ho noietiés 1nclude ace
2- m@tbxltetrbrmtbxlymﬁ-%ﬂrﬁﬂ(CH@@Manyae'ammihx}ﬁne (G CHhEHGHLCH,-),
andthAlllk | am no" or "dial kyl ami no" refers to a NHR and
radi cal respectively, where Rand R are
i nd@pmi‘j ewansy NHb adicalg Uplgss indiceted oth@rwsakibveorepognds of the

T R T

groupafbr aminowleetizs Rcluﬂc anet)di,l t&y-butgxycarbomd, h!teiylcn@'darhdmw @nd the like.

® Hkagiion o iR refiito s ARHR 448 NRR: KR ERLRER L,

wheRR &R eglindependently alkyl group as defined above e.g., methylamino,

.—r_‘

dimethylamino, and the like.
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above e.g., nethoxycarbonyl, ethoxycarbonyl, and the

like. 5 "Al koxycar bonyl al kyl" neans an

-(al kyl ene)-C(O OR radi cal where R is alkyl as
Vieze0sees42bove e. g., met hoxycarbonyl nmet hyI , 2-, POT/US2004/030442
3- et hoxycarbonyl nethyl, and the |ike. "Al koxyal kyl"

nmeans a |inear nonovalent hydrocar bon radi cal of one

to s‘f'&o"é’afe@dﬁw@t—&’i’sﬁé\calaﬂwredh ista @lkorbgrovpasalafined above e.g.,
mefhSQY, @H3%P R4 (rhgqhé: of three to six carbons

subsStituted w t | east one al koxy group,

pr etAdkaxiytapbonple refers twmmekyac@crad)wbac Raisard#kyl gaapabdefined
or 3-nethoxypropy|,

hoxv+ 10 ethyl .. 1-. 2.
aba ee?h&%@e caﬁ% Xyzl’n}}] H%a’h%f’%‘ and g likeyval kyl oxy" refers
to 'mkc@&amdymyl"\Mmma(alsylaiemw)wwmh:cama& w%fau&?%

et ove i R A PRI Yo s i - b e Sony B, nd th like.
- ( aAlRekeAIR" fkdnd b }éa? RRDhovaRnf ﬁﬂi‘r&ﬁilboﬂ\ﬁﬁfcgl S ohS1o¥ carbon

al kyl. gr as defined above
atoms G ‘W}Eg?éf'ﬁ?]%i Vﬁéﬂﬁyfarbcsuﬁ%ﬁi egt}zrw &pSix eattans iaylistituted avith at
lcasl 5né dMeoxly El‘bﬁp, prﬁﬁ‘aﬂ? Bh&H two TBRRY @uﬂs’ DEREndRROVEE g?& -methoxy-

hydr ocar bon radi ca one to ST X Carbon at ons
ethyy ek hesd-meshasvaropyl Z-WGX)@CM!, pushthe likk.cal of three to

! ARSI Ak D e o 4 5

one or
egvmah@tmethb'bxnlnkeyhoxyahudoxyiahnd the hl;edrogen or al kyl as

d efi Apﬁ% ﬂ%l?o‘{‘gmﬁ]lg {efcril{n,oan—g r@frﬁ:%b) Sr %E&)—%ﬂ thd ﬁ:tap »w:e’re l% (1)5 an

alk)dg@ug hedefinababopy b.g amabthdxgethylbogynetiyl, 3- rﬁémmmbfnammyl and
the Pigt hyl am nosul fonyl , di net hyl am nosul fonyl, and the
" Am nosul fonyl refers to a - SR radi cal where

R |"Amm“dRRyl" wiearse: IiRearsndnpdalay B?drocai:ﬁohydd,lca%f on&AFix &glﬁ{n%toms

d R n or, al as define
ora b goagva’lengﬁxdﬁ%g{yﬂa qu%ﬁ{ F%Sﬂsg&rﬁa Bgﬁqupgm;pd with at least
one d:r&fa‘blsly bagornes,uNR&N here ®Nig hid#6aeh] 18/, 0 SCOR® where R is alkyl and
s to a -SPR radi cal where R |

N | sul f .
R 'iﬁl"ﬁ{ 3151’ ﬂ%géipdcé o668 AppgRcinY, Bethylpinaghgul fonyl

dlmﬂhiladhﬁbﬂtﬁyl)l’l)ﬂ dlaﬂﬁﬂpﬁobﬂ adetyfamin i, aﬁcﬁtﬁm@hﬁcé? :ﬁnmmonyl
dr.ogen, %?l hal oal ky aryl

"’°"%¥?aé‘r'ﬁ‘§fr"f°“Yﬁ 8%’“‘535‘1‘??315“”%'{)'&@8‘%‘&' or heterocycl yl
aS"Mﬁfnbm&dn)h’elfefyrﬂo ae-S@zR rafd%m/ﬂzerc ﬂ‘i?se-MR where R i 18 hydrogen,

rif benzo i perazin- | car bon
alky} gt GOHE R Voo, 450 Rl v Rt Y st aboTe Sk

amlmi’ﬁméﬁyl@mmoﬁﬂﬂﬁyl Elﬂfeﬁwylahﬁthﬁblfo%yl Qlﬂiﬁll‘, fike, NOT SES,
deer, and t eI| ke) and

no'nﬁﬁadﬁﬁtgmé '(eéef@to a -§P¢1&| gadicghwhere R is amiadigy] gropp avdefined above

e.2. h@ﬁ@rsslfdngl athm@mﬁinyl wWiehelike, t he constituent atons make
unsat ur at ed rlnlg system all atoms in the ring
v

sy'?tca%rfd’?ré tosgy2COR; Fadical whase Brishydtegen, otkal, haloatiody arplf arplky),
heter@%?l_ ; l:létéiﬂacralk%l3 or it H’?dc%\rlgll afl.' 'aé'i%*ed %Qrew)e gogﬁ{'nglz:?c%‘zy? tnﬂuoroacetyl,

us2004/
benzeylspirerazinclriicgrbonyl,agd thedikerb | y cont a| ni ng 6 to 10 ring

gﬁ'réﬁ lgbaﬁ%sﬁﬂﬁﬁrﬁ' &?ﬂ?ﬁlﬁﬁg Haﬂgnal (&g a ?% %la S, rabglt§ cattle, horses,
sheep, Gaﬂt!kywrsne!)eerl?andahb lda[) amhmnenaﬁm&ls @rgy, Ibirds anktht (ike). above

€. ”grdma?g'n;e?élrs toa moue y m/rlcin tf?enc%ngtptueenlt elntgr%é 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.

10



10

15

20

25

30

5 "Aryloxy" refers to a -OR radical where Ris aryl as

defi ned above e.g.', phenoxy, and the I|iKke.

"Aral kyl oxy" refers to a -OR radical where Ris

VO 2000/92842% def i ned above e.g., benzyl oxy, andpPChass2004/030442
l'ike. "Aryloxyal kyl" refers to a -(alkyl ene)-OR

radi cal where Ris aryl as defined above e.g. 10

pherfoxy mefems g a monacyglic o8 fysaé bieyeliereingigasembly dortt4iming 6 k@10 ring

di cal where R
carlbc;ﬁ’{ f)‘a!r)rﬁ ‘Wa{lg 9%1:)6 rmé &Lgr\;}é“ e. %,aphcn% %ﬁt@yc arbonyl, and
th e"Aralk)aI" refers 1ol as tifafkylept)-R radfcelrvehereR & arypeRRfinadl alﬁ‘cﬁvb e.g., benzyl,

an aryl group as defi ned above e.g.,
phc%‘t%g "%t and the like. 15 "Biologic" neans a

t h e‘rAayllexbt"l refcﬁgrEﬂI-OR radidal héry RAE4ry VR defifed 'ﬁb(We\é' g” %henoxy, and
the Xaf( anisms _for the treatment or nanagenent
ease. Exanpl es include, but are not I|i mted to

Pr OgAIRAoxyl FTBO R IR ko % el fisfoed BRAQE /50N

polyclonal humani zed or nurine anti I es,
be“FYJSR’Wmé" thelkfones, and the I|ike. Biol ogi cs are

CUMASHIEL PN @éfkr@% f—(faﬂc?leh%,)%}( fa8Rkt t‘e IQL ra%fl\z/xg{iéfgﬁé above e.g.

di seases such as cance heumato art
phen@@n@wl R+, ar 3~2hrn0mn¢3hw,yandmﬂms to -C(O)OH radi cal .

Ca " I
Kp}q%gidyhg%tﬁis%g _t(gpgoc}))‘(gfgicﬁ hcre éxs fi?tj a Ial(a:o%e e.g.,
pheh)d}ycylcvbbnyylahd meﬂﬂee s to a nonoval ent sat urated or
containjn

oA SO TSR 4 550 v .

phemysullfoimd,tqnﬂ;thedytel opentyl 25 cycl ohexyl, cycl ohexenyl
and t he. cIoaIkyIaIkyI

2, 5]3{2)){ CgEcQ tr]r%efzﬁr‘rflsdal tF‘?{%‘f%‘H‘éj‘geﬁ c}rgmal%gérwg rgm fiving organisims for the

refers

tream;eot aira:hdnygen&st sfafdisessd. Eakiaples 1ﬁcl\§he, but M8 Pk AR thJr&X#ns
l.et hyl , and the lik

| ob t | met hy
eGP Sy Tl g ke i,

tox1mhdmhésyaﬂdﬂl$eﬂilddf Bid16i CROGYShtlyCavhildbi: 6OMRL %zﬂﬁ.@& o Uitfety of
ri ng car an atoms. For eX&er' e, the 1 nstance

d'seWise?"@gﬁs capger, Theymatoid aghritisad haemoghilin t he carbon at om

to"@dﬂbﬁb"hwrsi‘to%(@(m fdicar e attached form
but is not limted to, the

? glc xﬁékﬁmTfaﬁﬁog‘%‘jEﬁ%ﬁ@)ﬁ@mﬂ@S@GMF@@QW“&M t he
carbbiykshyl, ard-the Kiel. cycl opent yl et hyl or - ethyl and |
ASHIga I G 1A THonCAPlghsanraka9f patiely msawietspaanonsiy ring
containing three to eight ring carbon atoms e.g., cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cyclohexenyl, 2,5-cyclohexadienyl, and the like.
"Cycloalkylalky}" refers to a —(alkylene)-R radical where R is cycloalky! as defined
above e.g., cyclopropylmethyl, cyclobutylethyl, cyélobutylmcthyl, and the like
"Cycloalkylene" refe_rs 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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e.g., 1-nethylcyclopentyl nethyl, | -nmethylcycl ohexylm
ethyl, and the like "D substituted am no" refers to a
-NRR radical where Ris alkyl, aryl, aralkyl, ‘

WQ2005/828438 | heteroaral kyl, or heterocyclyl andPGI/U$2004/030442
al kyl, aryl, aral kyl, heteroaryl, heteroaral kyl, 10

cycl oaI kyI rlgg. rocyclyl, cychoal kyl alkyl,

hydr oxya AV koxyapkytr, ol" eyl assd®hi ned herein.
Represe a | axanp i ncl but & not limted
to, di hyl Ao | phe m -3 . and the like.
benzyl met hyl arni no, acetyl met hyl am no™and the Iike.

"Di sease" speC| ficall y i ncl udes any unheal t hy

o S e BRmaRy % ne b kol Budieny o oyl means

radical bavisgthe fomuledi cal or veterl nary 15 therapy applied
to that animal, i.e., the 'side effects' of such

t herapy. " Del etg ponse means an i mrune
response that pr eff? ¢ treatnent of a
patient or causes_dlcszease [ cazp%s?e%gg%{ As an exanpl e,

dosing a patient with a nurine an ¥’e|ther as a
therapy or a diagnostic agent causes the production of

o8- Ryl MR E 1ot onbli b b el 50" " ©
ant'li)iswytutedranmd' m}i(‘?]rv mras@mmuacﬁcawhm ez mmpp b9l dlafkyL an
az
R e R T ezﬁywm SR Hetrossi, aeroarals

cycl@dkyd dretemng cyckAR$lalkgl, hipfosdyé alk {kyR%l‘ &%b&f&ﬁ?eb herein.
i onal “exa

ReprB YRk o glen iy bl e fop ot lane ey imhpm e,

benzy Insatigeitiso, atety b mpldmedopirditRaikact ors such as factor
ered to henophilia A patients,

M L. Wen .ad
f aé‘%ﬁ”‘vs{’]ﬁ“f%é@ 'gﬂglﬁéﬂs fReunhEslihy P9“"(‘)‘f°"th an paigekpr pert iersof and

includiés o unhealtiy} cdnaition thaMinhy bd duged Bﬁ rﬂiﬁhcﬂfeﬁi @) lﬂcdldai orS\tclcl']hary
sponse_in I'i acs

meragxa@d@iwﬁat@awﬂeem? 'sidesefiefs” Cpfrse@eth@rapm thei r bl ood

arfd)eldwﬁ) § imnihe
uSt i z&bb&gi’f’mnga}ng% ﬁgngfhg g&/b&g@ that eve%nﬂ%ffiecnve

"ea"ﬂfqt PP i)P%S%ﬁ‘@é capises dissancdn 2 paignt. pAnan examulen@smg alpatieat whiea
munﬁe’wmmlé‘ith&r%k h}heﬁgﬁbﬂl @I\ﬁfoﬁﬁ gaﬁkﬁfﬁ%s\%g Lroﬁ@cﬁgn] é#@géy

Se
a"t'mPH%‘?s"’é"'h‘é{Hsrﬂé’lt P’fY%Ofdmerfoe wlté§ul?swl§mrteeatmﬂ@ts The incidence of
antlb@@rfbﬂﬁeﬁibﬁ adrbRpuRimifle |n%9(§ naﬁ&?ﬁ‘% ceedf09h. 8% S \‘{le . 'lf etal.

tting arane ers;

to maintain nornal
J -”"'I“’Pé}"% 99%ds/ M@Dﬁ@%%ﬂaw mmmpewnyse PP 17-28 and
Reinsb&g] NeHbond P@tsnﬁan{)p hes. ﬂf8g|erAc¥gglonﬁde§§rgple%mén agents that

tolerance (see Briet E et
sufferfemm deleterapus rypmgrg:_rgsppnsemgtbhgd-clomng m‘@g:m suwwh exéotpl 111 SWhen

ai n l
dmmgg&g‘??b‘ n}{gﬁaltogl?fﬁgkgﬁﬁ’e tsbﬁgtor Ol [e%oiﬁpw ?@Xy Qﬁgﬁp%%istg §lof. o
Althopg{afactoh &1 igrptuman protein, af still elidis A pembineCrespiohsssn BERhAaésa

endog@fls D Y1t S0 IR e RS o apd RS aBPkaR R p g ansiento
the imfraie systepi. nd ppfeximatety EI-33%10f naﬁv p\(nfm)d WilyprodutOBfibo B th Bind

o AR Ty SRS S L S Tt

Hemo.perlO@J 28(3)rppt 118 206)’ e’Cﬁesé ﬁ&lﬂ'ﬁlm{gﬁﬁnh%m&fre u’é @He adn iSRG of
rected researc

larger P'agmt? &eféfa"fm‘g? B'id@ tema;mta'ﬁ Bermahbiped ﬂgme@mrwégs an
recogni zed by host antibodi es (see Hanne,
Gahery-Segard et al. J. of Virology 1998. 72, pp
2388-2397) suggesting 2
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10 that viral nodifications will not be sufficient to
overcone this obstacle. This invention w || enabl e a

process whereby an adenoviral therapy will have
W0i20051028420r repeated application. Another exameirfus3604/030442

an i munogeni ¢ agent that elicits neutralizing
anti bodies is the well-known cosnetic agent Botox.

eXBERSINCiTRRImeEN phireptmentiniorder to ipduck imuncftolerndel(gee Briet E ef ol Adby.
EXprME I3 2000 180 e 0931, Aol iRl Somoh €odeneyin vectors.

her apeuti c 'agé
R@mﬁala@mrrwmm exglgrirbontal and is of Bmdeliditility0 e Qe L6 WM ak the
apﬁﬁ&'ﬂbﬁ?ﬁtﬂ AiLer repeated.exposure patients generate
PReutrar i ng a?ﬁ"fuﬁéga C ©339 IMUNG E53R0R5G $9RabIG efdlgokingiany

sub@dunntedinﬁﬁi&ﬂramﬁ wf he efndbristohifk Pirds (;é?th Dﬁh%YﬁggEtW e?’l Firology.

Q 73 d Rol | ni k
19%? cﬁ pﬂ@@? 38%9 BIF ens;&g 1ha?@ggﬁl{@§hempps B3t be Based on the transient
exprdSidntoTaipfyidin b HdIifect ReRPGafon VR s?c@‘éx?%qx?%g%%oﬁ genome.

di seases caused by therapeutic agen
Digeted pasearcy has flentificd nuiéple vinal ngxtnabapgacmtepasaedogmamy haktt h

anﬁlfb@fémeé‘ﬂﬂﬁnchggfﬁ@ g(%e r%’LpJ %ﬁzl D1 ﬁj %Ip&%%p -2397) suggesting

Erythropoeitin |
that wirgl gogdiigations wilt ot be wﬂ'bbmomomedoinemyﬁﬁs&\cleﬂ matm@mti&: will

t her an

O e A 4R e NPT o BN it S et st

Angtlhgrsqxqmglntofw mnmnugmnﬂsqgemshat elidite nb@nbhznﬁ@ﬁftﬁ&ﬁb&t is @72 WeYi-known
ogenous EPO (see

?‘?tg’g,f nqﬂtpr s DBeD rog g 1o
g N/? p‘%"@é By, fermpptatign otGi8yeridium
boff«”’vrw ésatlrmtuth: agerm it Kebed PnEscleakorels suélpds%éﬂv?cal dySonia in

d cel roduction 25 is severel

I
add n(ig coSsH1 ic i\pé)ﬁﬂéat@.r éﬁ?{r{egatekex;@@urc aQtlenwggmﬂratqm;lhziwgs

I'mni

antibpdigsHiB 4het5:86 Jhat ﬂ;kuns IR ARed eﬁkadyr(se@fsuﬁl%ﬁa £, rg,g{;,ap,y,, N@ﬁol 2002,

ot her eC| i c exa

52, pE 6893 abd, RO GoD Gk 8Biel it Weriammil, 300832081 (3), pp 2.4). A

rrne

“deleteriond |mnainc mﬁOnb@’ChYso‘ihétﬁﬁﬁa%s Hl@éﬁ?ﬁrs@ﬁxs ) fﬁkg@}'&?l@ aEents A

In clinical trials

{ {
Spe‘gf; A\ %X\éﬁ’é’ of i '@@P@ae TRPEDSSIodRpTNY Withtrédoodinant huwan s us
erythdapo:teﬂhﬂfﬁl?p)y E&hﬁ&;ﬁei@lﬂ id RedioRBmlRR tﬁ@%roml'btr T dem 09 4G red

block el %% al so, stinulate a strong
ARl B0 n $flsn s Wb v wdepm phpobemr d@ﬂwlsg i itpercentage

f pitihiselsy

oot e B TR e
admifystorect o3 and thip oW peoespaps bR (qegggqagevamf ienall, NBOYPOGR, 346,
pp 469;-4?6)1'1 TAScoRict R aRYrdbFilre RAILEH Gplasi !T{ \Llﬁ&pcd RF’ o? gell pradpction

| ona] antibody directed agaih

s seyagely ALmipspadereiceshan Srk ter i Mé?JMtZGNEnf‘Eé pIIERA- 58K This
complicaiiéh of EPY théraii At 1Bl & ufEMRIOR N Pﬁl efri] % lglplgfls the mygine

‘antibodies. In"addition, a sm

antibogyy K Fgaxg., Mpwmemooeﬂmﬂamlbbdmm&c@tmmsm3 dbrkifin of
actwﬁ!k@‘?—c@@d"t fn%hlcﬁltléM?E@ﬂb“é_ok ﬁ@%r‘?’t&%@ynp%ﬂ&@s@@ antibodies

condi tion that
versus the besepyb yTheds@ntibodica }bmudels mclﬂgﬁﬂh g the eerapli Alsé StiRastE 39Fong
ek, e eterious’ i
host inl ac 1P T4 iy BAF¥ el e it (atmatiauneh heh tgs of
humamanﬁlgldusmmbmdwstal‘mecnﬁé@llb' r@thicted fiohﬂalﬁh%tht: lgﬂtr% (65'CribloBione
ost

packa fs]ructﬁlﬁes W ||l conjugate wt
4 fpgl expm I'%R'B‘"Taﬁﬁﬁ%‘?é’d}’ BPHc] Ié‘l'm'(%e!eammod]bnal
tib d&b st 1O 7-
o LS o SR T

alone 5&%8’%’“2&*’% QB@I%WPtaqlmns@nmbodns oln additign, aosBll peraaitigens
are 1gG nedi ated. Specific "del eterious immune

responses” that are | gG ngdiated and incl ude:
henol yti ¢ anem a, Steven-Johnson syndronme and drug -

i nduced Lupus.
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10 "Four atom heterocyclyl al kyl ene" refers to a

saturated di val ent nonocyclic radical of 4 carbon

ring atonms wherein one of the ring carbon atons is
WHI0502842%0y a heteroatom sel ected from - NR- VPeT/€51804/030442

|s hydr ogen, al kyl, acyl, alkyl sul fonyl,

nosulfqp hydroxyalkyl or alkoxyalkyl -0-,

patleg givegHje drag a Sog‘@g?gsl a S)R@p}l@!;lg\iﬂ Q{ﬂlpmetowﬂlkpbmmtlon that is an IgG-
meﬁﬁféh %ﬂﬁun&@ipoﬂfa@nﬁx@&d by & Ihﬁﬁgéruglc agi{rngﬂogs ﬁn%ﬁ%%ﬁage]kﬁ)el)

"Hal 0" refers to fluoro,
Ha‘ft'@féﬁ‘ﬂk yxamm@qsfe“ﬁgletpoota|uhyx|unmsmba§d”ﬁ£ﬂhc&b|@ycﬁlon to smaﬂ molecule

drugéJ bfttlé IH&WBQO s ORI bn El t?ﬁe) ﬁgua {egtgﬁg:g?m%ﬂ%{]r&ptérgﬁ \glll conjugatc with

atons, as sucC
hosApptqm;aQ stmlatﬂaixmmekgdogmltiod @setek, 0:/ 12062 t‘i)ﬁ%ﬁ'f}dmg {l(letabohsm

TR S N
portiari dﬂ thiohestiabtions ard 15 dredibied. & Péd?ﬁ‘ct nﬁéietdcn ]C'n?ﬁflaé fb@%ﬂws" that

fluoro-1. 1-dichloroe
are F%ﬁf“sﬁ?‘&%w nludes hemalyicanerga, $tamndahnsm symdroReiasd drug induced
Luphal oal kyl group as defl ned above e.g.,

trifluoromnethoxy, 2,2-trifluoroethoxy,
di f FOH5 P@ﬁbhqtﬂwclmﬂﬂlem aefersde a sasrarealdtvalemangﬂocycas radical of 4

carti@h PP aBns %Eltemene %f e ﬁﬁg cﬂ%oattcﬁﬁs &1 ?arggc{]l%n}'t l&tqr?aﬁ(@'n selected

m)nocycl ic or mul ticyc

from NHrsvhere Rk Hrogsrs sy, aav, iy snHforo, abiinosuifuayl, hydboxy@lkyl, o
alko&Wl%q’-OQf S bﬁ) ! brng O) %n’aen a?; (' )%%P&fee ::ﬁ&df,%ggrgpgﬁ@lted to,

nitrogen, oxygen o
fmgb@Wthcarbon Representatlve het eroaryl rings

i nclude, but are not\Junlted\toy pyrrolyl, furanyl,

thienyl, oxazolyl, oxazol-yI thiazolyl, imdazolyl,
triazolyl, tetrazol pyrld ny r|md| nyl, 30
pyrazinyl, pyridazin "I ndol y E‘b?‘ﬁ’r anyl ,

benzot hi enyl , ben2|n1dazolyl qU|noI|nyI
is [ ' lin umoxallnl razol yl ,
angl%;&%}Q#e%SEéhuqrﬁlec{h@ §f°3?‘1¥‘§ﬂ'°d%r efers toya i )

( Iy} e to alklylca defied bBovR shisstieday, @6 ¥ mée, REELAE Ine to
five, Pa%‘ rre%uﬁlg g:%sgarcs g%g nEcI? %‘1 Uszogt?a{qg%’g ﬁz?l(?;all?y] includes
monotnioa&zbﬂrﬁhwkﬂyﬂnhalamaynmalndah@x and th&ﬁx@re@ambx%?ﬁxmwyl
cicnibBED, bl Bl sthos 24 ooty peRyereathg
2,2 22F|ﬂuaw-l3-dld€1ﬂ|®bgth}0)@h6&}fbwke) and the like.

roarvyl oxy" refers.to a -OR radical where Ris

oD RPRRRE e ind T ticn By Bere 5 1o bbb saonp soleBmiabove .,

triflusrefethexy, 0,2¢2-tri@Rorb@Hbx i fIMbISMEN Gy, Snd¥RL fEL2T al Kyl as
def,i ned gpove. begroarylsulggg " ﬁ%ﬁrs to a - SO2R

r adr &P YIS AS" %PPgPaJhOfH@r@}pdlgpgﬁps @r%@ata@@w)’lch@d multicyclic
moietRPOY & 1) rghg at(ﬁf"{sf ih Whithlosislbyf 195%' pret@ﬁglg éﬂé tlvb l%‘la‘{hreer Pf;/the ring

refers to a sat ur at
a‘°"‘@d§é't°5ﬁei%€& froffp Attrogn, phEge 1 sylfwadwecahaxmng Bing aubmﬁbemg carbon,
R @saaitma hEi PRAnAHA r r
P eRlarAiReincHise! Gl Bre R lied B! Srmofl Tdh T bk oy

three o
OvaOBSla '%xmﬁﬂbm@ﬁ lgedaeelwbmafzobmetmlyl lw-ndm‘yﬂpynmﬁmyl

her mh eln ng
pyvazingl byridaling it bRShnah it bSO SepBinifRcoltnnclingup.
isoquirngiyl, ﬁwmbcymwﬂoxalmyg py:sazmyjt amoirthd Jige. f used to
v ng as,defi ned herein.
Rg?fég@é%’@t i e?fréwé’x aﬁ%Fﬁ © '%JF%&% ,Whﬁ'%tR i heserqpryl asidefinedabove
to, imdazolidinyl, norpholinyl,

14
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t hi onor phol i nyl, thi onorpholino-1I-oxide,
t hi onor phol i no-1, | -di oxi de, tetrahydropyranyl, 15
t et rahydr ot hi opyranyl, 1-oxo-tetrahydrothiopyranyl,
wWo 2e0dt00sm2p et r at hi opyranyl, indolinyl, piperazipewigs2004/030442
pi peridyl, pyrrolidinyl, pyrrolinyl, quinuclidinyl,
and the like. "Heterocyclylalkyl" refers to a
e.gs ()yaid(w,s{lmctbyly hetr @rfoapylethyl, midazoblimethylpaflthedikei n t hi s

'r/_]\glto'l atrﬂax%agyp'r & cna;gé gt_{ ﬁ%hc%?f@ﬁ cﬁl Pﬁer&' ﬂ?s hek?é%arﬁrag defined
abdv® é]@h ﬁlrbﬁyl(ﬂcymleﬂi?l, Dy bor 3-itdobytaxyethyl| and-the- mdenet hyl,

t hi 4-yl et d d
pi L@%&ﬁ%fﬁ# of %ﬁmﬁ)&*ﬁgﬁ 8397?%’2)?'5(%5 ﬁn%,ﬂ[] %We
py M RkdrSHr AN 1582 fbrs & a ePRYfadical WherelRS hétbréralkyl as defined above.

"Het erocyclyl allk yl ene" refers to a dival ent

het dletsegpeylgilfogylo tafers tose a8@iRvdicalwhersiRsis aphesproard grgpp as defined

bdve & SIS Jiheggi n R and R2 together with the
a(EgrﬁoR§ nnwtoeaﬁﬁkh both R and R2 are attached form

het"éietmwclyl"atfkly ltemsaturatad prphetially posaturateda mone orbiexstic radical of 5
o 408G e R b 0 o

atomHyichr m[&lyéedrbgamstercﬂdm setbcted IfronUN=e€N5- iS¢ a8 @4l or -S(O),- and
he conmpounds

30 o
furpier it s S o GG o gpionalEreplist Ry GHislattizo) eroup. The
hetd@cﬁyclyahhg/ Boplidrallg afsed ©Ollytladtkyl, Wl@i‘ ketéromngl ringrad dpRinddberein.

h noi eties, iinclude b and.the.like. .
ReESiABR O EB BB SELAreg It [ B gAAp G mormadlinet
thidnk infIDM YR sHalind Y Bkide Ahjamdrphalitioc ] - di@fud@ Nérah9drdpyfanyl,

carbon atonps or a hed nonogalent drocar hon

tetrahydroghippysanyl, HrOée-t?t@?Ll rszt?-aoamaﬂs 19X etetrathieRyrayE pndoliayl,

p.p&az.ﬁm.ﬁwﬂypisymgfdmypE,ynagfr%équgx?cltggﬂ] ag{] thﬂ’]i/[ge hydr oxy

Car bistrosy el setes e elivienebstrppeuelyival et ingps
Ap%ﬁ%tldé)‘r ?;bl%?cnidﬁve Mp@é?ﬁﬁd&)’ﬁm aré net 11hYitt 8 Wifdxdlidin-1-ylmethyl,

yprop%
moqph@pwﬁ-y 9qn5u:p20 ﬁypeﬁhy@ﬁglpmogholﬁyﬁymw yaide,

mdﬁm?)éﬂ{gp w@%m lme‘i]hyh Mﬂétﬁ’ﬁ}’ﬂ?b@rﬁd%lmeﬁwyﬁor@tﬂ}y %zﬁemﬂ)quthyn or ethyl,
oxynet -2- hydroxyeth ydr oXybutyl ,

and3he4hlq9, hydr oxybut yI and

2= (» "refe c ned in thi
2 g hgfréf)d)% f mpma &ﬁx&')ﬁ( giog%@}ebglocr nﬁrg%usrabieﬁ ed in this

Apmwetmdqr 5x§hrmsnp¢c) wigereip &y elx%ttngﬂthcr withy &\e@ﬁsbanl RipmgR yhish both
R' ﬂﬁgfg?@/aﬁkﬁﬁ Yoangrh%gegd'cgcel lIQI gnﬁn&l@tﬁk Gt is WALt tb ,3he following:

roxya above
hydroxynethoxy hydr oxyet hoxy, and the like. "Isomers"

mean conpounds. of Fornula ) haV|ng I deptd ca

mol ecul ar f of e but |n t he 7lLLe or
sequence of Wonding of the r a ons or ih th

arr angement eir atons space. | s that
differ |n t he erangenent oﬁ{thelr at ong? Space are

ternmed "stereoi soners”

in which R is a substituent defined in the Summary of the Invention
"Hydroxy" means —OH radical. Unless indicated otherwise, the compounds of the
invention containing hydroxy radicals include protected derivatives thereof. Suitable protecting

groups for hydroxy moieties include benzyl and the like.
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St er eoi soners that'are not mrror images of one

another are termed "di astereoners” and 15

st er eoi SONer s that are nonsuper| nposabl e mrror images
WQﬂ@”Q"Bﬁﬁ?d ‘enantioners” or sonetines ' opticACI/US2004/030442

i soners". A carbon atom bonded to four nonidenti cal

su"bst it uent's is terned a "chiral center" QfA co
wi Hydeowalion] peans 8 Speas mopawalentlydenraien Edical of opg o six

atom?@rpé)ﬁ'hﬁc e&ﬂbﬂo@h lefth %cmﬁ&{ 1ABiEal dF thrRG6 Bk ‘éarﬁbﬁ&ts%ﬁmtedﬁvxth one

oun han one chiral center ha
or twe hadmx}ogreupscprpwad‘fdsthat\mwoellydrom SHoHRS aneprowent ey arp F?tahmh on the

a5 USRS AP A0 i
hydroxiythyl; E-h?dm)cypme B&qgwkypropyﬂ elF(ﬂmdi'own’ielh)&)sZ-mEhylpmpyb 2-
chir
nyarp il Sitren o ‘oAl St afeihd tderme s
ydr(ﬁ@é‘tﬁylgﬂl B@zﬂygﬂr?xﬂifuft)g h?l dggdrf)ﬂybbu@? rﬂﬁﬂ—glr);e&*r?mhuhﬂ) 3-hydroxypropyl
rati ace
prefefql?&y %%@sqwhﬂn% Tdilpereryond Héﬁxﬁwyg}ch@%@r’ﬁFO"thgyl

@?ﬁl‘oﬁj}@l{ﬁoﬁro? hy&wa%kf'rrbﬁ%do RYORR&Iicp $Aére R h{) roxyalkyl as
con uration of théir chiral centers and described by

deﬁn@‘h%bol‘@eaﬂwdwymﬁﬁdbéﬁéfpwtmﬁ%%dﬁﬁe likerhn, 1 ngold and
Prn )
Pk GO SRR of PenblORAYE Wl ARG GHIE b

] : stereochem stry an ]
diffelt in¢hesapug ertseannasfof bprdiegfshainatemsordn the prrangemento! theiratems in
al; T 1 " : "
space, é%dnlgegsnt’g at'\%fr?egﬁ thggl?f%@&%gng &@%ﬁmﬁ]ﬂ‘ﬁgﬁ] a[sré/ teﬁgéltvf $tchl(<):som ers".
Steréb@@iers that atie siouniter §hagesioft dne andthre amamwd Hdiastereomers” and

stere%%%eéﬁtﬁ%t reor}%nélgpr%saéli)mlré?régg €s %%tt g&gﬁﬁogiﬁéré"%? é(ﬂnetimes
"opticdl isopessi A bz&borﬂdlom tbended it fomewonideiticat smbstrtuamsos termans"chxral
= r adi cal 'Monosubstituted am no" efer
cente? a% E%{?Po\‘/%cg?"éh one, cgur Ilclg(/ntf:r hag&wcf enagtl;ozglreklflz formshe {)%n%g hlh"e;ﬁy is
termddel "eircenarcahnkgakq" Awbhtpahﬂdythat hasymble iﬂiahy)hatﬂﬂyal c;enter has 2"‘
al k | kox S d he

enanQotere phcy St 2 L B8 e OF st s, (Phupo e W i (i Bre
chiral @nterbsliaas ¢ither &ﬁnmdﬂﬂ (Bﬁa/sﬁ%ﬁﬂaﬁlgor RET MR O4 ARgerédders,

ermdd oS ERPRG e TR Pt D: Gl SRlY R PR ooy oy b

: charaB‘Bﬂf@ by MZbdste Gtﬁﬂﬁguraﬁbﬁ bfanat |ch|raﬂ E:cnhﬁp_tAlbﬁlﬂﬁtb koytifigorationmyers

nmeans, t hat uhsequent | SCJ . ed event or
to theTOpER RO B Y P R A (fp the DS ShgRl e Epntiomers are
charabl@A£ddi bl tlicQBsdlite I:Mﬁ}gﬁrah&‘ﬁbﬁﬁﬁﬁ&lrﬂmht@rstah@ dex¢abdd by3heoR- and
ci rcunst ance occur | nséances |

S-seqpigiomeeps ol Teeold mul Pﬁﬂp&s Sihips fon Sisachgiigrhirienclanre,

methéds T8k thé\detminaticHodf s&'ﬁ@chéﬁn&k&%ﬁltﬂd&ﬁﬁat%t& st@ﬂ&@ls@ﬁerﬁ e well
substituents independently selected ns

knowp iy the or &-dr sSFred ¥angedi oy esns Chmistry %9& $emn
Wiley B {ddn& INeW/! Ydrf‘ 199841t i Andefstdold ot Eh@ inBmédd $mﬁﬁﬁldﬁfuséd"iﬁ this
i nvention. The present invention also includes N-oxide
Appligationyedéserihs compennds aptamaladh ardnes tg be sycomm@ewb&qseb‘e
iative mean a conpound of Formula (1) in which a
Stercqu%%A }dgen atomis in an oxidized state (i.e., N +0)
e"ﬁct,oopqu"dleans(HOdmdcbal and whi ch possess the desired
ph | L " of [
e Sio BRI il Y ROl OB 1 P a3 3R
heterdahﬂ hed:lrmm caeloalkyll cyaalkpialkst, hydroxyakklyl, atkdxyalkyt; tor axyhhs

deﬁneC %p r? gppe%éntartﬁ'g lé)'(atmglersqmlttxdg buqlafcé%%ls ffmfdd dqgelggtﬁyclammo
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"Pharmaceutical |y acceptable” means that which is

useful in preparing a pharmaceutical 15 conposition

that is generally safe, non-toxic and neither

VP 056242 |y nor otherwise undesirable and i nECEAB3004/030442

that which is accept able for veterinary use as well as
Phar maceutically

hunan. phar maceuti c
P"&’é’?@‘}}{‘“g&° 7Y ‘Yﬁi@éfwim%taﬂ?@mef acetylpnen tiflugroageiylnandahe like.
(1) WNiiteoh nRR& Ntngfamas}eutl cally acceptable, as defined
ossess the desired pharnmacol ogi cal

aboy 6 and whi C%@F <
act i Ptigpal” ap, cqptienafly'sor;’ nr@v Gefemeans thahthd isubiseqvestll ctescnbed event or

iro@th §Rfbe Wap br kA0S
V aci d, ﬁy 3% obr o og 6%88 |P F?‘g P&Enﬁatgmgy Cde?cmgtgnceE Waere the event
or GliRERsADREq Qscwre hntl instangos lneVquthedoes not\Mthexamghmhe phrasedSvherein the

ar ﬁrﬁ ifeSs b@xoﬂﬁ%bﬁm d\gﬂlll §‘E§ G Eubstﬁ Il%%q%g@gpﬂxzselectcd

ept andi c acl opent anep
frogrealkiyl” pry:ms%atthaaromand: Hng may axcmaiy ndmb Subsiftued wath alkyl in order to
acid, maleic acid, funaric acid,

C acl
falf ﬁ?g} CECREP gthe H]VF'i’tfoé‘ aci d, benzoic acid,
o- ( Ih&m%@%&%ﬁﬁ@wio)lbﬁﬁ%@ INCoxadd &nvﬁlv@@ﬁm dom @@dq)f Formula (1).
ljc,acid, nethylsulfonic acid, eth anesu
N—%ﬁ? eniatxze @FHE%W@HP‘# offiosmyla |(a in 'chh a nitrogen atom is in an oxidized
staté-(1y/, dNQ)Q} 'e%t Bg‘kﬁﬁéfw foR7aE Gind Whébh g@%@s?sqﬂee&yllrédoﬁarmacologlcal activity.

ac:lg -chl ,or obe nzenesul foni c a
2- naf’gmomy eafadlisedse meansahé eksentiak malture wewsed dndlrdie vel et of the

d
ls&@m&rﬂl C;H}}J&tugﬂéﬂ E\Jn})c(t:lton changes that 5?%%&9% the djsqase processes.
gl ud’@w@pg@nc@lyagqeggable" means that which is useful in preparing a pharmaceutlcal

|
congpo%hnoﬂﬁfa %\P%ﬂ %e‘tgm é%){?é( angé}eﬁ@qe gi%(fg%é g o:gi:ervel%é undesirable
ang lecrludea Klgat whlblyisacmplable darivéterihary uyd asswlifan hlhrﬁarﬁﬁﬂﬁﬂn aceutical use.
napht hoi c

i SRty Sl B T lne s sl AYOmGAH & FaTils Gwpich r

aci
phatthaseitidaly accﬁi@xlm@ﬁhecbﬂdolvg’, and Wﬁt@h @bsls&s ! deSired! dpﬁﬁ’rmacologlcal

sal e forne
acn\/ﬁclf dﬂgﬁ E);rftg glr@gl 6‘3“(59%‘@&?}{0"&?% f@gﬁ%{ﬁ‘]‘"&’ i rg?rg%leqquchSt}ﬁdrochlornc
acid, hy)drgla'nnnm aond smlfgﬁmaoﬁﬂ hihdescid, ,ﬁﬁﬁ@ﬁérghicﬁi arid"tgé SR bPwith organic
I um car onat e,

acu*g%? a5 ALk IC «grpégplcaléc ac&Y ﬂ?ﬁaﬂﬁlf.‘ham Pigyaiciacid, cyclenentanepigpionic

assiam h
acnd;]gldccmcladld pymm&alﬂcﬁc i) afal ohidREE Suck el addCmalic ac:d maleic acid,
fumgr (g m ne, 17 V\DgfﬁOS/ 028429 PCT/ US2064] 030442

o9 h FORTRACHh Citrig 4 gic afidnes(4-hxdemubanapyiibenzoic acid, cinnamic

acrd[\hmﬁiehg/hogi Hﬁ&ﬁ]sﬁﬁ‘orﬂ@ﬂ:ld Bhahdskionicldtfy, @Q%ﬁﬁﬂ&dléﬂ%ﬁ?%}ﬁn
|nclﬁ€ [odrugs of a compound of Fornul a

2- hy%F%‘é{ Fetgnes 5’ BoRpsaEPriaasid, pshlotabonzenaswifeniq aeidyi vo
'“abhﬂlmleﬁealhfblnicCacidEﬁfb‘l;ueﬁ@squmQHclﬁ‘ Mhﬁﬁdﬁilﬁ)}uc hb@ga conpound

iy FRYIBlA 2 el et o epentmangsiray b
4,4'- ﬁl@th‘://ﬁhébls@ %dﬁdlxy@é’rfcoll Na?lbcﬁ(yh@ac\fd)\@ pﬁ%y%tb?loq?cra%m triethylacetic

nol ecul e. ternatlvefy
acidigftigey| bytylagsticgaidalapiyhey!farie mlﬁwogp acig, ghagm ioecid,
t t t
OSSR SOuE BN Yo TR ARSI

c oPhammaseigally depentableysalis dsrpmcladeba‘soadd&)oa pitsovidetemay BSformed
onat es, oxal ates,

whcx{:écﬁd'l(:?l rgt%ns &r@ﬁﬁ?ageegagﬁtg o% rregctéiﬁg ltﬁHQOé%anlcf%'ﬁﬁ%aglfzggses Acceptable

I"at es propi es

morgmup @as{eempludeioﬂmhﬁiyﬂrdxlda %dhmdcwwwm&déﬂah%droxnbg aluminum
tartrates,

hydr ‘9&{1']13"? %‘g]? YH gﬁg I O/Si?qtggtﬁglg Brgaﬁxsﬁ?aie gylude ethanolamine,

benzenesulphonates p-t ol uenesul phonat es,

cycl ohexyl sul phamat es and &li nates. Suitable esters
of conpounds of Fornmula (1) containing a carboxy
group, are for exanple those described by Lei nweber,
F.J. Drug Metab. Res., 1987, 18, page 379. An
especially useful class of esters of
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conmpounds of Fornula (1) containing a hydroxy group,

may be fornmed fromacid noieties 15 selected from

t hose descri bed by Bundgaard et al., J. Med. Chem,

WD Y95/028329 pp 2503- 2507, and i ncl ude substi t ut BAT/US2004/030442

(am nomet hyl ) - benzoat es, for exan‘pl e

di al kyl ani no- net hyl benzoat es_in t he two_al kyl
dxet@qn@@wenﬁgﬁmwlﬁrwn%ww%@mw nm#a}%wameeqnﬁ thslike by an

oxwgﬂre@npﬂ\/%lo{i’ﬁls? ﬁl@lu@&trﬁrw?@éslo‘fa%@ﬁ&dnﬁ \OF Fstmidlal(l) 09fiArug

atom e.g. an a Itrogen atom nore espema y
mea@mpmmhnmdnamcdmytr)nbbmm bymetabajic nganpfe.g. by hydrolysis) to a
comeﬂlg o‘g @Pﬁd&%@%p&{a}nfr e{f)lzegt%{) cgftsaecg@lggul%oof g ommla (T) containing a
hyd%xﬁ grodp gl be panverzible-by hydrplysis iodte.the ﬁaﬁtrmmlt‘b\ﬂd Altematlvely an

ivative neans, deri.vative nds of . Far
ete{ i QO PONEc AL ALTHAILAG P HEDGY ST PAUAF Doy Pyafdysis
in vidb tdh® parbR@ididtgled SO eskisfeshpshndest Bbﬁhhh( @5 cétaining a
conmpounds of Forrmula (I) are useful in th

hydioR, SRR BRORT EXmelsihSealet taies Atstaien Wryales. Bplonates, oxalates

sahr,f:yms;ﬁb G&tﬁ%ﬁcgﬁtesaﬁiﬂa)/ﬁescﬂilgﬁ&sin@th?lehélbi'sm-ﬂyﬁfoﬁynaﬁhthoates
t'ehensive |ist of suitable protecting groups can

gentvetes,mﬂwonam aisp wlwyl@t@eqqenetwlsstl@@muvse ethanssiphongtes,
benﬁgﬁgsﬂﬁh%%r}; ﬁbﬁ%héul RofieeS KEI'OQ&)' Wﬁl@ﬁaﬂnﬂs and 8§in %ultable esters

ex ress 0 relrn sal | ene
of cerhpgunds of FRzmldat (IRentagning tashrxly [groupdse far exanende ﬂw:erdescuhed by

Leu}&‘%b F&I'lﬁjug allt?(%e |IWW§F"2%73E Q‘?}_cls @ﬂgk%ﬁ’ul cEEs%f%sttn@ of

compahidybﬁ‘rwnm{l?m‘ntammgebydmal grpu;b aiapde &qnmd) framlayid moieties

scle?tﬁzgigr%{? g}l’?ﬁ% ?eég\#bt Q g}h ﬁgg/d&ag’rg efal, eﬁ%}; %g’rln 0 9890132 Wh%@ ﬁO? and
inclafetsulstitutddy(amhsthyl)-bérzdated, fdn em]é dialkylangind=BiethiRbenzostes in

whigh e IR ol ey tialpSd Gt Andly e B fronSbendhTEr vy

an opﬂxdxﬁwiubetltﬁﬂemgrtrb@nmy)nﬁ;p.tg @lﬂﬂk}}'lytcdkmhﬁgentaﬂdrﬁ,dnm tspedally

t R Th t
molghplngenti Firg ettt 4 GO TSR eI R o
(4-alRGlpiperabie- Ipgybenbtes, egy. SUgr 4t-(¢laikyll;8p6ﬂaz!irec-tyl)yelﬁ6dtac hed to

R2, R4 R6. F le. for R4 it incl 18
Do UP e BT oAb AT Eles o ampoupds AR A ) m wWhicha
reacfive sty 6} diRs ﬁﬂc llbl])ckdd thﬁyrbte&ldg)g}dh)ssl | P}bfeﬁtte& HéFBIah%k of compounds of

| -al k I et h |- al clo
Fonqul%\(%yme 1idh n ofapwoun§¥ %‘%F P{e&nd%ﬂ{fﬁ'm may be

act:@%ﬁlﬁéﬁ%ﬁiﬂnk%it@m h%bﬁgﬁ:ﬁéﬁ%ivﬁ higd of !untablérprotédtiﬁg bRMFs oin bEBANd in
(V\/nerelan S S(O
W. Greene, Prolgesuggroups BERED'YC SJ’"’}NRQ, Qé)ltlon m ons, Inc.
1999 NR23000- - OCOONR23-, 5 NR23C(]\IR24 or
- NR23802NR24- where R23 and R24 are gepende X
hy”ahe(fgﬁgwssi(g] ky}vhcrgjp saxglagcylcnq]g\a]ngn @ 21' R'5is gptropslly substituted with

one t@éﬁJ IﬁﬁJ”iﬁY the SﬁMﬁxlaB'adf e 18 dfYibn reﬁ% RREME) I¥e ch@h }ﬂ +a]kylene-X'
ar al kyl , het roaryl het er oar al kyl, heterocyclyl

R anér@kxj@waRarq&chlvgy,@epg obtégnally sybstitaied Mith helobst i t uted

W er f tpd

o SR B B
subsumtydwnm@natodhseaéél or§l°s'a£pf:¢tmele/nt » r@&rfetbfaé ahe grouph attached to R?,

RY, ile on ain a% aroma%lc or 2l rm QJel nﬁy subsP tutcd wnta on? to three
ing" neans any a i

R?, H"J‘m Nﬁr@pemtvely | Thecanbmaic oaahbyblin:imgiaa.y be(dhbecmr maelmtiltm@ R*, or

RS orrﬂgé)aﬁt §E§%§§P rstolgn ﬂige% éaézggdeto&lalg‘ glgﬁaﬁcgtexg}g{le r{;HlyR 1{3 includes

experience or display the pat hol ogy or synpt onmat ol ogy
of the di sease,
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(2) inhibiting the disease in an aninmal that is
experiencing or displaying the pathology or 15
synpt omat ol ogy of the diseased (i.e., arresting
WOor20062028420vel opnent of the pathol ogy and/ or PCT/US2004/030442
synptonatology) or (3) aneliorating the disease in an

ani nal i.s experiencing or displaying the

"Eéf‘ﬁ’éﬂ"ﬁ@ %Vchcgylﬂrﬂt Brdelvkyglopmttmethyl bekylextiqrentylethyl, 1-
PSS9, el e e ks VIR B A i

‘Treat nent™ or rea

hqtﬁngxgwalkyl,@r —allggenen t IR QWhnrché(dna:-Nléb 1®BASORAY-CO-, -COO-,
t t h :
G n’ff"a‘% LOONR', VRO %ﬁ%” | e QreeRby, o
NR:(Q@NR gor S@Nmﬁthﬁhml angeR? Q@tuﬂieﬁéﬁd&ﬂ Eh%“ogclirpalkyl or
s e et experiénce
S 25N r@y a\? % %ﬂv avggaj%ﬂ{}e‘lahe&r@fgygl atyl, eridkyl, eververyl,
hettezodpaiiod ehcte(‘ébl/db'n bit Kekdrdcyely lallg )i gmUﬁE‘ Eenrl §§1989:§ﬁ shl%gﬁﬂed with R¢,

ani }l t hat | eriencing or displayingt
pat h SHRuLsa '%ﬁifgm%mbgyeam thatramountivhich, wherpainsristered to an

anfrhal €or, trc@tiﬁg&ﬁdxéeﬁﬂ: fs ifkiBient tg @H’@c‘t QRAERImehe thile gi E thol on
and/,g ynpt omat ol agy), ©O é 3) anelrorating ?
- r espbffaiment, Oaﬁreamarmeamswav afministeptéom o la«;omgound of the present
inftnBi6l AMiiRGudele  pat hoI ogy or synptomatol ogy of the
I mmune response (i.e., reducing in degree or severity,
(Ior pesxgnding thgdisdase @pmmqgumhgmcmeanhnaﬂmhicﬁ any b px@dli‘épdééd to the

dlsteg&% b'(t)l{'a.gg%?% ?%?&Fgceoo dfsglay hlsélggﬁgltg %&S‘%&%%y of the dlsease
2)pr ey'éﬂmtalglthﬂrﬂlmsmman gmnalahmﬁﬁxpdﬁuhg onl\ﬂilﬁalay@igﬂﬁépdtl{ology or

SyRARENNE of GE UGS T Sineibabis acveepemstrel i ravalosuandior

S}’Taptpm@tplog:a)te to the particular inmune response, reduced
reduced

): ggéﬁ{ﬂ% hgﬁu’e fd];sgagsg esgalfucr)lgdl er)lgisgé?egrgcr OSIrSdnsa‘:wmgH@ pathology or
syrhptklaatologbgof\m a@staadq&e42&@@&1&1&9@6%}0&'@/%{1%@&&&?&5%‘3 -
rrai, ornul a W t hi
ne LSy G ebpe ‘aﬁu'npff?%tﬂémaé ISPy G4 8 i tologi

t he broa
megrstany mchmhnslramoh héa &miﬁmﬁd/oﬂfxe préeent NVERTbh S iAdI6des:
For exa One preferred group o

(])p négvcn ‘the i %}B A of
OGRS e MmN T %’ngrﬂmﬁcc‘ﬁ%ﬁ R2N gpigah yhick may) be edisposed
to Wmtnhme rqep@fsebuteldcsgfoﬁ SRURIPP HISSISY the
oftBe in t Oget her wi jtlaﬁe?%g car bloﬂ%t oﬁ??%&\%@%%rﬁ]pﬁmatology
"é‘{"FéeéH‘é‘a *f orm cycl oal kyl ene optional |y substitut ed
@) w. nﬁmmeg 9 imiioe rEons8 @eﬂemﬁmﬁax nsse‘ib& ﬁ%(&f &%En@ﬁke
mno, aryl, aralkyl cyc

k
patl}?yo(gp/ 85fwtoé¥q@pgy cl‘fé'ieéf"ﬂ}i\"? Fesponse @18(3 a:frg;png/ﬁmhcr development of the

patlﬁ»ldggmydzarspﬂpwh,amwgypbyl oxycarbonyl. Preferably, R
ether wwth the carbon atomto which they are

(3) at f’:lg)g g&%(gl;qquw@p fﬁgpqyqu@ﬁ@mma& 91@1 i® b?gneylbr@ng or displaying the
pathologl Bpﬁﬁﬁ)wnféﬂﬂ@%y% teXmhahe Mﬂﬁg@%g pFedQﬁ@ 1n¥ig$rec QisYeLity, or

substi tuted groups descr
exteifr durgtier, dhegery ! maRfestamnsm ﬂteo:gemheresmnsdnmmrsh@rtmﬂmlogy
d/at fofh ed form.cycl apro ene,
ot SRR N1 G ) SRR L AR U
cl assC1§ s1okskelps, yaduerd, aCl’Bvamﬁn bféﬁzgllstayd:B&leteyih@ﬂemmoral and cell-mediated

respghsgi afé\}i g% gﬁl%/f W‘i{kﬁ 8§g|c9§£ Hf{/"rng ﬁ%sponsc reduced inflammation,

conggstiohemain, nscedsispesrdtoptl Enein the efficdcpbex wbmgn:l a@&ﬁ il kRNRRe).
3-cycl opentyl cycl opentyl ene, 3-pyrid

19



yl met hyl cycl opent yl ene,
3-pyridin-3-yl net hyl cycl opentyl ene, 3-pyridin-4-
yl met hyl cycl opentyl ene, 2-nethyl cycl opropyl ene,

W2 20054028429y | cycl opr opyl ene, 3- benzyl cycl obut yPEFES2004/030442
3-net hyl cycl opentyl ene, 3, 4-di net hyl cycl opentyl ene, 3

. 20 et hyl cycl opentyl e ef .
3-(1, 1-di net hyl propyMBM&ne,
3- nehtaﬁ:védﬁﬁféhﬁ&%ﬂ(ﬁrﬁml) vathm the broadest scope and in the preferred

E(Qoaycarbon yl cycl opentyl e

emgodim t%ﬁeﬁ&tsbdaﬂlséﬁmnwmItlwdembmm prefarred: Bemexymplé:
di met hyl am nocycl opentyl ene. Mst preferably, R and
R2 together with the carbon atomto which they are

> A at tOnstpsefefret grogyaflcoppaymys isttient whBrein.-R' ¥Rd RS hGbgen
preferred group of conpounds is that wherein R and R2

together with the carbon atomto which they are

B. at tAmothed pletried bmhp bﬂébmbvﬂd@hskt)ﬁﬁ%éﬂp%‘ ARt dgether with the
1 C ar e

carbc’olﬁ%e m.to Wl o e%‘ i“;nc)égf: ét{’afzgqﬁitfgling?ﬁcba%]enc prtiopalivksybstituted with one or
twolR}’dndbpqmlbbtw seleafed msmhdyv halo 3&15‘1 Mﬂlngﬁrﬂx%fﬁ'llk¥1y éycloa‘kyl

am noa

t
10 cycfgp%ylaﬁ((yg Lg‘\{rpgwrﬁﬁgr;)grg@lﬁ ;l)[éofm @nyd;a); altykylyqarbonyl Preferably, R!

dIRé tepemeywith/th
o C(I%ga ky It a‘I ﬁ;i}%fz{t&ﬁ Y&»%Nl:}?g\ E\)/gre aﬁyﬁ%{i&)‘%eney%?p@qyf"MS
cye Oglmcyd%ew leamer G@tmemene @mmmsmmed with lghousdescribed

1mn@@mg% (MbRHR fé}ﬁbl%i' Qnd?'R%g&tﬁ{fr wi hﬂ&é[ %ﬂrlw?om tg%lch they are

are |ndependen rogen,
a“"’%{‘F%fWIC)'CIﬁETPPXIMr gmlobmuem, omiaicktylene cyelbleylkiyd, cyclohcpty]ene 3.

15 benﬁrlﬁ%l@ﬁéngﬂér{él waiogQ)%lg%}@ cg%‘éytﬂenﬁﬁgzgg%]c%{)ﬁl@etgy gég{%grgtylene

i ndependent 1y
3-phgpyleyclopsatylens, a1cy|<gohcnylcyoﬂwegykeu@S-@tlbﬁ&hl’ﬁ@cto@en lene, 3-pyridin-2-
h

ylma@'&%yﬂw’l"a? AT e Bbisiireanitns nvstind 00 050442
yimetfhigyclopensylens, 2midpleyclapropyleree?, Mtrﬁahﬁdwwﬁﬂifme, 3-

be"z%#(g "yé"" %B‘X%V%%%ngrﬁfﬂg‘ ﬂﬁﬁgéﬁg"("pt'%e’d ani no,

20 ethylgycienontylenesied, lahmelhylpmpyl;%cydlopenﬁfeﬁé Gtrﬁbﬁt%;lcyé%peﬁ@fén&

etho%@g'ﬁ&ﬂﬁ(é'c%énﬁlg y|3, g gfe%?%%b%nmblltc%&\gg%}mme or 3-benzyl-4-

dlmethartamippmlq;rylmyl Mottqidf?hmﬂ,rlg'tah? ﬁﬁw gl with thf calrbon ato to
an r ahydr ot hi opyr an- OXI

thﬁg% ahyg%% %VQW"O %?F 1y1 dloxPée vy

hexahydropyrl m di nyl, or hexahydropyrl dazi nyI
25 0 stituted as described aboye
C. Pt Bt YroREa Rk pComipg nuhauherem RLang R Bessthee with the

pr e er
carbon @towhtioovhidhithey ¢ ﬂta@he‘d&'@rhﬂ%té‘réﬁymymll@fcﬁb gbtfbn%r)l/)y dubstituted with

one t(?fébrzl%d ; u%eéj gd&%g%g}el ﬂ?égﬁdmt?ogpaklgﬂy@gkp@}kyl hydroxyalky)
alkoxydlk)d,)a)ﬂaixb'ﬂkilm@,éﬂ(?'k.‘ﬁyloxﬁzh@leﬂ ﬂlw&s}fl ammoalklx‘]I acyl, I?Vl

Ik eroc ¥Ial %; l'ene-
ara eém lF@ctegmjc]xlohmoc)@géqlhé,rcwhoalhylt tyeloalhylalkyl, -

30 S(O)R bnalkﬂenvcs(eb‘nz-ki'ﬁem@m@”am ﬁbeé QORI ALRRI RS & MWF

4 onal sub sfltuted at t poé
COnglp]ﬁy Wheﬁ%‘ﬁlo‘z qﬁdl&ﬁt& R'haptRP wte, md}:pcndcntly hydrogen, alkyl,

haloalﬂylr@}lhyﬂaﬁcm H&%%V hetcr?argfggle&be” mil v oY oes}l?ylﬂ{qwaetcrocyclyl

nor phol i n-4
and R medng n@qulyqiqpplpbntazlnydrogelybn) qtk)dp»yl\e,rem the aromatic or alicyclic ring in

the gr@bp%t;agﬁégw h&b}%ﬁ Qq l@ﬁen\éég Rm%w%?quﬂbm Bonont three

4- et hoxybutyl , 4- an1nocarbony|buty|
3-an1nocarbony|propy| 15 2Ror phol i n- 4- yl,
4-nethy|piperazin-1-y| | - ethoxycarbonylplperidin4-y|,
1, 1- di oxo- tetrahydrothiopyran-4-y|, hydr oxy,
2,2,2-trifluoroethyl, tent-butyl,

1, 2-di et hyl pi peri di n-4-yl,

1,2, 6- trlnethylplperldln 4 yI

o~ o~ .



5

10

15

20

25

30

met hyl pi peri di n- 3-yl,

1-tert-but oxycarbonyl pi peridin-4-yl,

1- cycl ohexyl pi peridin-4-yl, 1-

WO2PWH28439 | net hyl pyrrodi di n-3-yl, PCT/US2004/030442
1- benzyl pyrrolidin-3-yl,

%q}‘%%/lé)grgaronl rrolldln K,ZO
STPEYS 1pfarersienty selected, fipm alkyl haloalkyh alkaxyyhydroxy, haloalkoxy, halo,
Calbd@tdmdxp%ﬂfoﬁ&ll &hino, %Msubsbﬁxﬁ:ﬁ'&?mw Rbistufka3milo, of acyl

tyl
Prp %eéagai;] Bﬁé{éﬁqgg,g%ﬁg[ yrv{jli?fhlc garhon atom to which they are attached form
)lrroﬁﬁnhyﬂ F:Bel%‘r:g)l q%ia&%&g%iﬁa E)elqﬂs@'dd' %th%p%rawl tetrahydrofuranyl,
thalmtr@ggqpyuhMeulﬁ -@ide} tetrahydtothidpyZanok- 9P, [ -didkidel] Héxzﬁnydﬁbbynmldmyl

or TRA RS 0Rige% aprcgel. sbyiveettsciribed e Maseargfirably, R and R

togetlmt bvith yheaadbom;tbm Rd Wﬁfch @Hc? aré-atthohed form 1pendm-4- ] sul?stltuted with
ahydrothloﬁ ran- §

n et n- 3-
one 8&%&’2“){" 35‘ I I'awa%/"é‘mh aﬁwrfarhonzlsalkowmxl alkobiyelkyy eyalkyl,
hefemvcl| gl heatrboyclafiyE Ly ibhe- CONRIRE R o QIBKIC Kol e}, RY and

R Eg n1to whi ch the are atta

E‘?gﬁ Hﬂ acgr Pongiam tnwhich they ase pitachedtdrm pipetidin-4-yl optionally
b t

substifu@diat then- ﬁ%lﬁ&hmﬂi‘ﬁx}'l &]righé/rg]ig trﬁBthk - QF{H}% %//'I or

2,2, 2-trifluoroethyl
d"?%‘?ﬂ%??ﬂ'@iﬂlﬂdb’??‘bﬂamm?hmﬂ 3-ovorphe)in-4- ylpropyl 3-piperidin-1-yl-propyl,

3-(4 i eiH3APHHrBirD] - gﬁ%ﬂn% Méﬁe"t@g gmmﬂ Sproaylsmomholin-d-ylbutyl, 2-

t et rahydr opyr
@- @p@p}gfeﬂylyxg)ptbubé n(em0®)'bln§d,d4 -arhiaocapbanylous |, 8LahfifbcaibeiMstopyl,

e By T30 T Gnflp i o Lloxs”

tetm@tdeqt@gmm@yl hyvdedxyy myahmm&ﬂm teﬂ-lbutyﬂh lzyd.ﬁaﬁicié&u%@-yl

lZ%VmﬁEﬁ&mm@(g%yl ]%%hy?plp 8@;&? metfg@-é‘mggpendm-4 -yl, 1-
methmmg@]n)S 7YL-l00BBR ycarbohiARIP EIdNRA4)), loéyc}ohl&yﬁﬁp%pi NE2 - 1-

TN TR AT A

pyr@bglh 53-yi31-hyeir@eyRyrr i bh- 1912 R 1-netHy) e 0&in-3- |lkéﬂmyp rrolidin- yyll 1-n-

clo lk Ialk , het'érocyc

pro fﬁuﬁyigynol m#f%ﬁir‘%ﬂ?w% {gll g-p'bﬂt@hyl& 2-d1methylpyrrohdm 4-
yl, hgppyldemﬁhgadycarbdnylphﬁh&hgﬁjﬂci-&* K}éil&m-\ﬂmrl%t l%adxglgyrrohdmé

bst'i t ut
R A RGN
plpmﬂm@-ylm-l%hzytszeapmLaoyladeir%yaiéhﬁcsﬂymw?l M’bﬁ.{i‘ﬁ( Bf‘énaﬂy}ﬁ%th,ggyran-

sel gcted from

|
'y' ha %‘8’f §§/I$ “"‘8&&'@8@6‘% fi %x‘iﬂd Rwé%&lekmtg/thembm atpintto which they

are Wemo formapifeeidiv-4-ylolsfiona §lm9t'ﬁmed aﬁrh¥ hs poﬁﬁ ne\[/%XtL I, ethyl,
kyI ar al kyl et eroar Y P

|
P’°P§¥r?‘ g’l’ ﬁ%h@%ﬁéﬁv@@&t@ t%rrﬁhmsoﬂlmpmbéwl,ttdr@ddmﬂwmran@wl 1-

oxideasthahydoMioRamas-Ry -AxGdeN YL R ably, R4 is
tetrahydronaphtﬁ&lnethyl benz?@mp§££LSLoxybenzyl, 4
10 di net hyl am nobutyl, 2-di net hyl am nocar bonyl et hyl ,

di WRhiR\thedbonas 0XYQ | methyl , .
@ 3, 4-di chl orobeﬁfg#wgﬁ& %ﬁgtnlboré(é'-e% ﬁ@&'y "’Cd
erem A f\fcabmgrﬁferrec{ﬂ?ptmcamwms isythat whegetat - 1- yI rret hyI

et s}a%?!]z B%XIIF%I ﬁ%tﬁrﬂéy?fygﬁ(yﬂyg—agwkprﬂt()vspe%eulm X'is

uor ob

NRE ;2 ﬁ&@k@x@ﬁheﬁgbb} eOh:y)- NRZC0H] deNR’@lng}i%ol 253 1}23
B B T e s b s

bi phenyl - 3- ylnethyl napht h- 2-yl, 3-phenyl propyl, or
2,2-dinethyl-3-pheny|propy21and R3 and RS are
hydrogen. Preferably, R4 is ethylthionethyl,

et hyl sul fi nyl net hyl, ethyl sul fonyl net hyl ,

i sopropyl t hi onet hyl, 2-met hyl t hi oet hyl,

2-nmet hyl sul fi nyl ethyl, 2-nethysul fonyl et hyl,

2-net hyl propyl sul fonyl met hyl, isobutylsul fanylmethyl,
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20 benzenesul fonyl net hyl, 2-phenyl sul f anyl et hyl ,
2 phenyl sul f onyl et hyl ,
ht h- 2- yInEthanesquonyInethyI
g’ﬁﬁmﬂvz yl met hanesul f onyl net hyI PCT/US2004/030442

bi phenyl - 4-yl met hanesul f onyl et hyl ,
nndquv@eqr%yt{ly”fytg'?pi%;ﬁﬁél AR h%d@aﬁ@ W" e Sroame S haldhiy,

cyclgalﬂﬂe&ﬂom&lgﬁtgleﬁéiér?%{%l#é%gilﬁdral]é}g hf:teroar]};/lr heteroaralkyl, heterocyclyl, or
Y

hetepocl ¢lplatkyh nézrym spidtabieieas airat-ramﬂ rmnﬁrynal Bubstitidgvighepne to six
halogﬂ?%l:%t E@'ﬂ' Mkcf r&){l: Pﬁ)ny r%% 0 tlopally substituted with one, two, or

l"'uorop eny

thred Rf indqreoqlﬂnﬂyuydla’cmllfmnedkl}'lf lmlqallwktalkyky, hydroxy, haloalkoxy, halo, nitro,
2-chl oro uI fa
cyang, 8*“*"8‘?’ %E E uﬁe]foomyfl ﬁ%ﬂl&ll, cycloalkylalkyl, araikyl,

hetegoadiityd, raﬁﬁlhf,‘ ﬁ\)bhdiiﬁithﬁaeaminf) Jdigubstiriited dmino, or acyl; and
4-chl o t hanesul f ony! net hyl ,
2- %Ef“?fggp E%{Hgﬁ’ét hanesul f onyl et hyl ,
4- ms&tféimymﬂ %ﬁWdﬂ?&rBﬁdpﬁﬁ\PllnidﬁM| yllyll-methoxybenz 1, 4

2-trifluoromet hoxypheny nethanesulfonylneth

dimethylpminpbrsyl otrdimsdiiagiessgionpxietav <lmehyiayy momspwﬂmethyl
metﬁox?Edrﬁdn?ﬁJe‘ﬂﬂ?t3m°d§&’lﬂ&%ﬂéfkﬁeﬁ-ﬂﬂﬁl%be gi ﬁxeﬂ%kyﬂaﬁiwu_nmobenzyn

tor onet hyl phenyl net hane- su

an
blphznﬂmlmﬂh)drmbthﬂyxlmn@m PapHCL MR Bl meey-chlorobenzl, 4-

ﬂuoi) {,P or o M-iy@ﬁ&% ﬁg@gﬁ P%l%@%lhégﬁ)ﬁ hY4-difluorobenzyl, 2,2-

dlﬂt@r@g-@hmplpeqpy! 2ﬁstl¢iﬂ¢rg-§tnhpmﬂy‘ppml¢ (hanomethylmethylcarbamoyl)methyl

pig O P ety DR A remey P ndh o

R® aROiE'/dtd@é_’fOOM 030442 2 brormphenyl met hanesul f onyl net hyl ,
g EJ; ?Jre%? him}é e@&[tﬁgﬁgﬁ’lg* thg%'} ﬂ@lﬁ%t{h?l, ethylsulfonylmethyl,

en I anes
lSOPMHmnmétwaambmmhwmm methylsutBnysthyl, 2-methysuifonylethyl,

I L R —

benzZn(sdlfdnyIrﬁdtmmqmehyisxblgpnyjelhzlemmdyfsolﬁgny)eehyfhyI

-(3-trjfl t
o T SR RERELS T PR A Pl °
blphﬁn)d-mf)llmelhmﬁﬂﬂﬂomydmpfhghplldliyhﬁtdmeesulfadylmﬂy}lmwmpmanesulﬁnyl-

meﬂ}yl ffrp' ﬂ‘@%ﬁ‘ﬁ%@# %E i hai‘ﬂs{"ﬁfo%'%‘ﬁ@: m

4- teriebﬁ@}pﬂeﬁwmahmmufowydmbﬁmz mﬂaemblﬁ«myyxh}cmﬂeyﬁlfanylmethyl, 2-fluoro-

L e e
4-ﬂ&r@hér@n@etﬂ’anéduummMthﬂmemwwtﬁ&émlfmawnhahyl

2- ch@r@hg{ygne% %'ff@ré}‘g%' "ﬁmC%ﬁ'@M%@%&*@éafpmémﬁ%t hyl ,
4- ch%rc%héhyﬂ&éi%n@ﬁi@n@ﬂn@iﬂph%ﬁth&%‘éﬁeﬂﬂ%’elﬁ&ﬁéﬂw‘onylmeﬂmyl

uorophenylnethanesu

4- mezhogymepylmg;hm@fgwmhyé@em ggrppsﬁlwqqugfrﬁél,rpethanesulfonylmethyl
-tnﬁu&onﬁétﬁéx&&feﬁﬂhﬁﬂﬁﬁ&ﬁﬁ'&@ﬁﬁéﬂﬂyf inMﬁl'iﬁ?&rhéthoxyphenylmethane—

met hane- sul f onyl

sulfozylswﬁwb ﬁﬁgﬁgcpmgylﬂWhlaw&@mNﬁwlmhmw trifluoromethylpheny!-

med ARSI LGP i
4-triﬂi*oi¢mmh)¢pl@nyimbtllwﬂeplh1&mylmeﬂﬁ'l Zetyasopbenyll-frethaheselfinyimethyl,
2-cyaAh_o]|ch|1en39|rrn%th%n§5lrjIfony tl?yqejt &%Xgﬁxgﬁﬁ%lcﬂ%elglﬂpo%§ﬂeﬁh%yl met hyl

2-fluoro-6-trifluoronethyl - Ehenylnethanesulfonylnethyl
, 2-fluoro-3-trifluoronet h¢2phenyl -

met hanesul f onyl net hyl ,
2-fluoro-4-trifluoronethyl phenyl net hanesul f ony! net hyl ,
2-fluoro-5-trifluoronethyl -phenyl met hanesul f onyl et hyl
, 4-fluoro-3-trifluoronethyl-

phenyl met hanesul f onyl net hyl ,
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2,3,4-trifluorophenyl - met hanesul f onyl et hyl ,
2,3,5-trifluorophenyl net hanesul f onyl net hyl ,
2 50 6-trifluorophenyl met hanesul f onyi - met hyl ,
“é‘?i,”é’-%%%et hoxyphenyl net hanesul f onyl net hyl ,  PCT/US2004/030442
pyri di n-2-yl met hanesul f onyl net hyl , :
: .di n-3-yl nethanesyl f qnyl net hyl ,  pyri di n-4-yl -
2 %@?@ﬁf@é‘ﬁ‘f‘%‘ﬁ‘f'ﬁ@( H&‘?ﬂ‘,yf»%’%‘&ﬁ?f&%ﬂ@b&"ﬁ@mﬂ@ﬂwh et hyl ,
2-ridurdphynyiidethanésyfos it @any R nsiHy¥phenylMethanesulfonylmethysl,
3 ox%ﬁé{% }%I n-2-yl met hanesul f onyl net hyl ,
TS} n mewqqlgﬁ@glmeﬂyhﬂrmghﬂmepylmethanesulfonylmethyl,
2-(SithudhshethoxyIbbRidshind YA-(3-tri
¥<_:I ohexyl ngt hanes? u@#@ﬁﬁﬂg %/V',ﬂugrfl"@leg‘g)fyobﬁgﬁef‘r%sf’lrf%'ﬁ'@fethyl’

c
2-(&tn flugramathoxyrpenzendsilfquiyBrethy 2sdifldapomydtinaxy phenylmethane-
, tahi: & 0= 2- esul f on thyl  or
sulln Gy o b IR R e Al | et byt
4-difhuefoaettivixyphenyloicthinecsutforstihanyt) 2-(4-difl uoromethoxybenzenesulfonyl)ethyl,

hanesul f onyl net hyl. and R3 and R5 are
2'(%5@%1]6&1%&0 el‘};reg?-%q'}ﬁém ,th)éﬁg-@-Sd?ﬂuoromethoxybcnzencsulfonyl)cthyl,

3-chlf>@t2}gu¢|y0;iﬂwbj?mgt!hai_e?rf?@lm%ﬂ‘}{lyfﬁ,Sfﬂln'i%ylphenylmcthancsulfony]methyl,
3 '5'%_55{1’3{1?9!{3'58‘8218%"&@?%?%n%y%m’e}byk 2.Stdifinorophenyimeshangt |
sulfonydmeshsl, 2.61diloraph |metmﬁﬁmﬁjlﬂﬁt§¥ll, %@W}rﬁg{%ﬂ%n}emam-

-nor phol i n-4-yl ethyl, thionorp
sult%qyggstgylh114,6ﬂﬁ}uﬁmhqrwk/rml}qnmfnwlmethyl,-2,4.-diﬂuorophenylmct'hane-

Ifdnylmeth D5 3] héids i
su t eyéhpah%r (S)t %cﬁfgg{/pﬁgﬁﬁﬂi{]ﬁﬁ%uﬁwpﬁmyl, 3,4-dichlorophenylmethane-
sulfenylmethid; 2-6rdichloppheny esulfoyilmrethjly2-fluoro-3-methylphenyl-

1k ot b - 4-y| et hyl
retkelosh Bkl AN YrB R T Dbyt
2-flyseer pixsDesmemaizd-pheny beathapk ssfymanthyl, Zﬂnd;]toieyﬁiﬂhm}nethylphenyl-
Al {
A e e o e
2-flyogg-§-sniflpoyaneptiphrpbeny Imethaneutfamlimethyl) 4¥lltdryg i3 trifluoromethyl-

herl o2 ol idin-1:yl carbonyl et hyl,
o VNG VI DI T
2,4,6ttriflaprepheny imeihdne sl fodyinletiwpt, B 5-trifluorophenyimethanesulfonyimethyl,

- o - Lpiperi din-1 -yl nethyl |
23, Sl ey R B el 35Tt ouben me oy fypimetty!,
2,5,6arifluorgplfenyime thadstlfinghmethyl, BgBISthﬂth@iypheny(ljmcthancs'ulfl%yhtnethyl,
rogen, S

. i di - d. R3. and h
o S D R S A5
methmulﬁtfgyhxpwyhell-(]tarﬁéiiakﬁ-jlaﬂgohm}zw,|2|,-(p?|iic;in-4-'ylls'ulf??]yl)lethyl,
o 0 | re, gl Nn-4- Su on ne )
orp B A AR B et K Rirmesprimeiios.
cyclohexylsutfaylisioiétoylyéyorhbnyimethaipgitoylint iy byBRIpRpY inhetfime-

sl oy R TR A GR PAB b sbletstiigrdpimsthagesulfony eyl o

3,5 -dimetttyll-dsoRqr0 B4y Imetiahesa byt ; g nd RS
hemdh& hr}/dr genygég ?/\Vjt hiyr%tl?%é’ %%ig@gg%r(g e?&éntfﬁig%?(gﬂps
phenylpcthy eéﬂg’ Yimsthidand Ryapd By prediydreganps cont ai ned
t PesFerably, Rl L iBlridi

et n)(ji ] F@L?ﬁgﬁy@%‘ﬁ%}}yﬁw&dmlﬁ;%{h?g 1gﬁe%&ﬁpl8er1dm-4-ylmethyl,
2-tetr§1yﬂgxphr9p-ésy&qt%@dyph@@ﬂ wilmethy 1] piperiding | vintdtiohengrpinatinkiy | ;
el . N, ithin the ahov
e S St AP o £y e,
L, 1-digxathigmerpholinc4yalmsthyl, tajrehycaotbiopygan-dytmetigd) Boxvtetfahydrfliopyran-

4-ylm up s [ Sanl Nt rein: R4 is

Y Slon S Bt L InelhOf D e resin et o
three R independently 20 selected from al kyl,
hal oal kyl, al koxy, hydroxy3 hal oal koxy, halo, nitro,
cyano, carboxy, al koxycarbonyl, aryl, heteroaryl,

cycl oal kyl, cycl oal kyl al kyl, aral kyl, heteroaral kyl,
am no,




10

15

20

25

30

nonsubstituted am no, disubstituted am no, or acyl.
Preferably, pyrimdinylnmethane- sulfanyl nethyl,

oloﬂ’zglqrs}yl nmet hanesul fi nyl met hyl ,
‘WI Iyl met hanesul f ony( net hyl , PCT/US2004/030442
pyrazi nyl met hane- sul f anyl net hyl ,
nyl net hane 25

TR o R AR R e 1

sul f'ony

ethp;l,:?-ipaiaqlidiryll-rylﬂﬂ-yﬁm&bﬂtflbmﬁdmﬂ,hb‘ﬁdazdlm-ylmeth 1, indol-3-ylmethyl, 2-
prefera%fy ’

i dazi nyl met h | £ t hyl,
pyrgﬂy{dngﬁfc%%yﬂgﬁééﬁ@%%ﬂa P%?‘F‘,hy'amdol-mlmﬂm, Rebeazyd-
imi Brethy(, 04kmh & e

3zol-&gbrethy(, Y)-ethil 4 bhdihyliFier IO Y. 9]&’&?],3“0?(? gllﬁ%ﬁﬁ,el -fn_egl_yl’-

. preferred nd even nore preférred group
P‘P%&?'A?’Yk?%ﬁy&) _,’2’1§!ﬂ“B’(°a3-'3’_)e,"‘%’lmﬂl)@_@apﬁ)djn-whlnqmwﬁl&fk’eﬁd R’ are
hydgggenlps contained therein, a particularly preferred

group of conpoynds is that wherein: R6 is alkyl,

ha ngr Rryfe,rasby B tséiok'iﬂpyllslﬂfmngeﬂ’l)’b efﬂvdmp%hgggirﬁﬂlfonylmethyl, 2-
.y al, , Lar a )
Pheﬁ}“r . oﬁ%ﬁ%ly%!nd&-ﬁ%ﬁlﬁl%?ﬁw'rel’thyﬂm%}ﬁézI-)ﬂg)pt%anesulfonyl%wthyl, pyridin-3-

yimethangsmfopyloiethyl benzylpilfoayiarityyi.c., ﬂhﬁﬁ’ﬁﬂnlﬂﬁ%{ﬂesulﬁ}ﬂ'lﬁ{&ﬁyl, 2-

oxazo

R R RARTRNG

i nﬁdmsww)piy@gimdi nyl, isoxazolyl, pyrimdinyl,
dol yl, qui nolinyl,

© DYSTRII A, Bt Wi DO

benzof uran
therdignzt hi azol yl , benzoi soxazol yl, benzoxazolyl or

m no. wherejn the aromatic or alicyclic ring in R6 is
3"0@&i:gl?]glpfe)prgfmgrqugtoggowumg, thatwsherein: three R ; 5
eaRis Rmdtiyldyodpa8)) lo¥ 18 roxy, 0Xxo,
c b; n,lsﬂ?yggo, nirﬁ?ﬂ%l O\é);c %’y'%fﬁﬂé’&gﬁ%@ a,")énapht hyl ,
p%r@ﬁ%ﬁdi“fﬁhyymﬁ‘?ﬁseri di nyl , morphol i nyl,
(¢) t hwahiars bl ' A T | thienyl, .
b oxazol Y e PR AT o (Y bt e comtaines
Crela ¥ ¥ 20U PSF e vengere piefeyred siopp pheaipoyids ipfatartiervit:
i IRAGS MeteroBIRARHY i benzijy.dazol yl
| ﬁbg grzt hitg%% f Q’“B%"ﬁ%i“ﬁ?ﬁﬁ%%ﬁ 8?%‘*’?’%/&?" Rindpendéntly
selecte é}@%{?i%,- E}/)Pl!(quqjkmzllmd'rqul haquﬂdonzg)tl)laloi llﬁyb,icgaidgaafyoxy,
Ik BT, Be rbony! . 10, . :
il 5, SR i i

al%}/,l oxycar bonyl {/’\,h

monstbstifytedanings disghstitited amjo, ommayll Preferbisiy, ftyrirediny IR¥haRe
Ifarky WRetiY), ' L,y _sel.ected fromal kyl

0 A T A

al koxy,

pyraziggimstliape-sulipaylmethp; pyraginydmgtharesul fiyydmedykyyrazifaémaRb! V.
If: StV Ry | yl,. trifluoronethyl

S PR B A BRER Y g e e pw mprien
Pyridagiaylethancsulignytmtthydi pterablyipprzind-yivetha NGRS Int e and

tRt o Eﬁﬂhhﬁ¥£ 15 pi perazinyl, furanyl, thienyl,

t hi azol yl, ™I d%zolyl, pyridinyl, or pyrazinyl wherein
the aromatic or alicylic rings in R6 are optionally
A ith one, twp, or three R independently
M ?ZPE’E? tﬂ]iee(bjgb??eop\r?rn?#%?(g(}’f’f e Pé‘\fIPﬁR}?d; and qY&w Boregeloirest grompsbgve i.c.,

A, A@r)y B(ivg) Camy C d ind i
(€3¢)0an %gd;/f??@gl}glr%@% s(f}f?algtlﬂl' pdel{rlgla’l a n[ila]rt’lcularly

mﬁ&"%é?%ﬁ%ﬁﬁﬁé#?mﬁgggﬁ%Pﬁﬂ@WFnyI, pi perazinyl, thienyl,
iRftistleyd] aloalkybbyeRoslkyl, BEEHYY benz9], nARRERGRABANY
excloalf SEEI L giis B ”ﬁty'yéqj%@ﬁ{ﬁ%@!ﬁﬁﬁgaﬁﬁﬁo&oﬁﬁee
piperazinlyl, iinIdHRANSIPAHy], Yhio’iﬁrl‘zﬁ% ﬁg%rm, g}%nﬂﬁ)y%%;{ ygélzglyfgl&%&,y _

phenyl , methoxy, fTluoro,
Preferably, R6 is nethyl. Even nore preferably, R6 is

phenyl, naphthyl, pyrrol i i nyl, piperidinyl,
nmor phol i nyl,
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t hi onorphol i nyl, furanyl, thienyl, thiazolyl,
i m dazol yl, pyridinyl, or pyrazi nyI wher ei n the 25

romatic or alicyclic rings in R6 are optionally
"gﬁﬁg‘tsl’“tzﬁl‘cz%d with one, two, or three R i ndepen@€miUSp004/030442

sel ected fromnethyl, fluoro, chl oro phenyl, thi enyl
Pr eferabl

inﬁ‘ﬁmgfﬁyfﬁ%?t%ﬁgﬁl pyggl,ltﬁ@ﬁfg@?%@ Dyidsiny bindoiy), Yainotnyl
bemrm;w betdvhienyy,| benzida ety anzthraQ@rsiraB&.karkoxaﬁrﬁ' H%hiar{]{hzoryr or

razrﬂéll wherein the aromgtic or alicyclic ri
a"t"t? crgindhe ypmaticoralicyclic pag intR) dseeptianally substtuted\by onmtwo or three

Rthree R i ndependent ly selected fromnethyl, fluoro,

30 chIo 0, m@hen t hi ené met hoxy, acetyl, or
met $sk b?r' Ag entlyadieyl, e f'Eidabdyyqxo%rbmry;dyawhr,tro4crycloalkyl

R T -

| uor op
thr@yb@nmlyd; thlragqul imidaaelyll uratMylefclthzol)pWyhdin?l- ﬁyrihludm /A yrazmyl

mdgbq %ﬁMr?{rg Ez'oﬁ,:ﬂ l"%%%’ﬁﬂ‘ﬂ {y?gagzalﬂazgly% benzoxazo};l quinolinyl,

’I"uorop

1soQurtrr3hl|l|yb Bﬂnpmnmﬂ quinolirﬂmbty BIRgXY, 0¢®ﬁ|ﬂ(\¥'i\etr% Rfis allq,'?f]I QIlkofychbonyl
Y1 e i ophée

4- 11 h
an °§‘§9£§"’r W“ ‘g'é b‘b@/ﬂéglgfﬁrg gt RimaD @@rﬁmtsermaor(aﬂy substituted
by Wet twaorttivee Rbndepeitientyedelctidd ﬁ%raﬁ(yﬁ) raﬁ(fo%; (hglgalkﬂnl%k?aﬁ(%gy, halo,

geferred roups above i.
Q"{')‘”‘b“é'ﬁ'&P’B%' %’)"“ﬁ)‘fﬂo%'wéferred groups cont ai ned
t hﬁf’frﬁbﬂably R P fleingL l:tg%ll Mopr@ﬁ ftﬁﬂﬁ(ﬁgm&ﬁﬂa@c%i)wéﬂnpy% open

drogen or

wh
C)’CL?SQf}'é pgmﬁﬁg‘iér” @ge?rﬁ%rpyrrrah iny] oparigtintyls Imorr\hbtlﬁylnhbhrerpholmyl
Plpé}@i’ﬂﬁ fifaR¥1ethieR ¢l thﬂi%l?l Hﬁnﬁiz%fﬁ %g’fldlﬁ\?ldorglyleaz iRy wlgeﬁrrl he aromatic

re erred roups above

or f '°d’)“625" Bre cm@anajly sutg(raued)v(rm)oneﬁyva ar xifr2g R lﬁ‘dcpéi(cﬁntg)
sclc@i@@frﬁan(rﬂe)thyl Q@@q %@a t‘kﬁ'g Ci:ro 5, ei&?or g Irg; F)ou on%%h%g grtro

her ei n, artrcu erred

cyclpgropﬂayhemep)@qohdrnyllp)pmﬂm)é, marplidlingl; mmntdirpﬂolrﬁm piperazinyl,
hyl ;

threr?yl %n'gda&élw Hégk%e t21!59{)'1 (Oé;H)e\%?ofx fot%%fa %CCW/ | %éog]%rgr? {)Tre cychc rings
in Rngp @xrg]eéqamrondb' sumwt@\mﬂt ey wopmﬂfuee Réﬂd@Eﬁdéﬁ@y @E@téﬁ from

metliyl clo pr arlﬁ(h@ p)‘;l %tF?x ?luor%uBlog*, ﬁ%%?@'oaﬁ?fébof% {’rﬁt‘}fablyig is

mﬂwﬁereln R6 and R8 together with the carbon to which
f er abl

| kyl
e mek Aty Yo bR PRI RIS, rilftfaf crombstioy
thlomh@mbquraw hyh’m)’é ﬂ“@)}'l \ishidazalylf b‘ﬁ id31y0\oe pyrhAhyE Whedin the

aromidRY 6 aﬁtt%‘éﬁ.gﬁp R ogégnq&nggbgy&e@%% e %(: Sougs gﬁgé) ove

mdemnéqnlﬂy selgmdtfmrmrnamwﬂme,faardr@@h@ry@ WRerA, n?dimz? BRES1, bS
ether with the carbon'to

meth il bRl R B reOHHDERbGYL) Bpstidet, dwsny), hienyl,

thrazqﬂylefrmd&bly] ﬂyﬁﬂrhﬂh&ﬂfyﬁlﬁ%&?ﬂﬂg% th \t/l\%r alr]omatrtc or ahcgchc rings in R are
. I n

optio Ps#ﬁ.ﬁedo e an

P Eﬁj YrsBpsp! Qe @t o5 kg ilependeatly prectzdivont metheidfluoro,
chlorgpheyys, thibN,andthdxy, 8 o) G ]
mc;r(g‘& uﬂZF ﬁbﬂw% é i a(;?:t’i\( alrr rglltﬁ%ycar%@@'l %ﬁ d)refggl?écﬁ‘i g’ghcnyl 4

abﬁ? Blotoppensds 4rieraphenyl, fqnheﬁ)érl‘&ld)rcgﬂﬂbﬂprophenyl
hth s Y

ARy S OSSR Rl
is phenyl 4-fluorophenyl, throphen-Z-yl furan-2-yl, 2-hydroxyphenyl, 1- methylpyrrol-Z-yl or

indol-3-yl, preferably, phenyl, 4- -fluorophenyl, thiophen-2-yl, or furan-2-yl.

25
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30 (d) Wthin the above preferred and nore preferred
groups (A-C) and nore preferred groups contained

t herei n, another even nore preferred group of
WOHMINAY i s that wherein: R6 is phenyl, naphtRA/US2004/030442
pyrrolidinyl, piperidinyl, norpholinyl,

t hi onor phol i nyl, furanyl, pyranyl, thienyl,

t hi azolyl, imdazolyl, pyridinyl, or pyrazinyl wherein

(2)t heWithinrthé Aboveprefered; Yidré frefefrbd) 9id d Lbdve i
A g?ét#;é?§$ mﬁ?h one, tmg. or tﬁ%%@ngﬁnﬁ% Sggﬁ%gﬁgﬁb**"”
» S P B Sndnd E(1). srhissfomeslronpe omrtaisatibert B30 ularly
prefepich ¥roup bf stMiRundshid MatvneRiENY! . thienyl, methoxy,
acetyl ., or methoxycarbonyl. Mst preferably, R6
phehyis hydioges onbalgabivbpyeferably byrsogep betriflupromethyl.
4-f 1l uorophenyl, 2-fluorophenyl, 2-fl uoro-4-
chl orophenyl, naphthyl, piperidin-4-yl, furanyl,
t Withinthe aloye prtferced,-mydre preferrpd;raad eveyt imorSpréeirbd Brob¥%bove i.e., A,

0 ferred, e eferred, and even nore
ARG G 5T0kn B Mo, o 85 Crph Brotn o, nd
preforred groudogintdthe@dNi pariicthriypesreted. gréup R tEmpuidal Swherein:

gﬁﬂu&.f co qu i s . that wherein R7 S
t1if tfg‘\"{%ecrﬁﬁ@?’ iz’é‘,'@’,"?etfw!’mf’[&nfe@taﬁm triflyasergethyl; and
pRYEE Bydrbgen. t ri fl uoronethyl; and R3, R5, and R8 are
hydrogen. 10 (D) Yet another preferred group of
conmpounds of Fornula (1) is that wherein: R4 is
3) - alWKHieNe afivOprerdRRd ' i
® het eroar al Kyl )p or c&%gﬁéﬁtg’l ﬁ?/le@cr\}\]hq}é&%kﬁfeqcﬁgoum aboveic.,
A, Alpg), eﬁ@'@héia?fi Cla-cranptserppticwlardy profesnath gioinp of eehpwinids is that
whetti®@ t0 six halo and further wherein the aromatic or
aligycli,c ring in R4 is optionally substituted with
onB, andifp togsther withete Rebontd shishdieyateattastel diotrary cbilkyTene,
ref@thdiy & ' KR Y, hal ogl koxy, hal o,
prefEHtY bycl pon i KclorRhes P tend PR EDE yiPones Ynytore.
heteroaryl, cycloal kyl, cycl oal kyl al kyl, aral kyl,

4) hewahMahéd ] substituted am no, ,
* di subst {it udt%%lp rgl?hmre}%?n%? y’g{;‘]’w N a'ﬂ‘i §YeMoRs ’?{e}lgﬂi’%gr@‘l'ﬂﬁ dpove ie,
A, Ay, B’_SB(F#'GB,@ mddi(ec), pet agotherpanituladynpefenes giodp dh@dinpounds is that
wherdfperein: R and R2 are hydrogen or R and R2 together
wth the carbon atomto which they are attached form

E&%ﬁaﬂﬁ ipgether vith theeaeiroo dy/whiolnthiey hremetach2dfrbia hi@rocyclylalkylene,
i : | 9. anes SO 2- R2 ere R22 is
S g?ﬁ‘&ﬁ’?a'ﬁ é‘“‘r%g?é'?ﬁi%h?d% %Qé@yé*}"é‘fﬁw al kyl wherein

the the aromatic or alicyclic-ring in R4 is optionally
Rd i ndependent |y

2;‘?@@{1 Eeh taﬁgv(_)e‘r’ﬁr%t?rﬁ%] %bw&%@%y{d%&?{xggv’prq{g;gﬁd(gy@pps above i.e.,

A(a-d)@), dea-R)6K)y B(a)(3, B(aick(#)p C(acy @ Qtnd tC?a?é)gQ,Xéﬁd preferred groups
itute

I arbonyl 1 no, .nonsu am no,
contafhed T R Beoumit CapgRunds T whare R s Bvpromehylor
2,2,2-gifloroethyl, nereprofaraply tiflesr@héthjihe aromatic or alicyclic

rings in R6 are optionally substituted by one, two,
or three R independently selected fromal kyl, hal o,

(d)  hiiih bdvy geforala ' |
K @fi gt k%gygtoﬁelgiﬁr&ﬁ{aé%’g?%ﬁ) %&;'ﬁérémc&"f d groups
conm‘g%ﬁﬁ, . 'ey%l%&er fep mre %r@%rr?d gravmdiepmpeuide syt mhermipt |,
iyherif . ' nyl . or. 30
oo, A, 0o SRSt

is

am noal k 7
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
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(ii) Wthin this group (D), another nmore preferred

group of conpounds is that wherein: Rl and R2 are

hyd en or R1 and R2 together with the carbon atom
WP&“W‘%@ﬁthey are 27 WO 2005/ 028429 PCT/ US2004/CX3USRA(4/030442

attached forn1cyc|opropy|ene preferably
I R3 d R4 - CH2- SO2- R22
me bR B i, B oot ey o by,
Réi§ y%yahmwwknmﬁmbﬁpﬁéﬂgl 43l36ro ?H%SIPE 'ﬂ%or%hhe%&lf 5%0.104-

in R4 1S optionally sUbstitu
chlqr?nhéwlmpmhy niipgsidintéyl, fyranyd | thienyd.byfidiost-d) doyplyrazinyl.
hal oal kyl', al koxy, hydroxy, hal oal koxy, halo, nitro,
cyano, carboxy, al koxycar bonyl , am no, nonsubstituted

aWithio tha:hbsvmeﬁetred etbraprefeaed, and ey knor@reféﬁéce@baps above i.e., Ad,

trifluoro hyl , met hoxy ho
Bd, a"‘{ % >?97" P’ﬁ%f’%&&ﬂ"’s ‘E°P$af'1€§§ﬁﬁ%?mpwéﬂ?¢ groen @yﬁemn@ws is
that wlhbxefnd{ if trifluoiomethyl 61,2, 2y 0roc B, Ridtpreferably trifl thyl;
:Etgpx(f {boHé| R5 is hydrogeﬁ@ F?6 |rs grr)'/ lfor%l?e yl; and
ter &ar 28 t he aromatic or allcycllc rings in
R6 are optionally substituted by one, two, or three R
hal o, hydroxy,

g tgentlty sel ected from al kyl,
®) hy F'SW erreferred grpengfsompsynds of Kasmyla (Iahsnbaty@btcyi
al Kb?é)l@il&l%&g(b)z-ﬁal\ﬂﬁl@w is ik eﬁpqﬁ){adka/?)é?%ﬁk}ah 1 wherein

nltro 14 car oxi/)wa kOX C ’bon
the aéiw@ypshﬂm EB'rPyIlS opienal bmngd witloene tam( hdahmyﬁurth&SVHa%m the

aronﬁﬁ!: 9@4]#&?‘%1& rﬁ\@% RR@ Pt??nw & gg?%% Nt p lg vap gﬁﬂ?fﬂ’g R éndFDqg@fiently

'selcqmié‘i’ogn alkyl, lq@gal@'l aﬁwdy,m?dmmgdahh&lkoxm halo, nhe, Cﬂhbwﬁrbai m

alkoggar‘iﬁgﬁ%{]&rﬂquy ﬁ'@h@é quﬁ% N y)(cfl&g %%8'] %Ya?kyP F?letmp Xraﬁ(yF am%%(,j

monspbstimted brniny| didwbstithted ammpasatyiony| met hyl |

N 2- § t hanes 0
T —
4 R'|land RS predwgroget drR] asdiR? mg&hﬁ@tlﬂ\){h& carbon atom to which they are

a““'%d‘fﬁﬁfgr BRI B ARG s By

4 RN lydoggemny | net hanesul fonyl met hyI 25

2“}?“? rb% e%ﬁ%r% 1; %H%yﬁg Hywryalkyl or cycloalkylalkyl
whcrﬂn thclthid aromativetr hﬁowﬁhﬂﬁyhlﬁtimeﬁdﬂyfs%ﬁihf@tmw one two, or three

mciepgr}(*e;n:%uo eaﬁgtr M%ﬂjﬁ%a{@ A H}%{f Hr?&r;%l@qlqulfec%% haio nitro, cyano,

carboiy,tathok&dﬂﬁﬁoﬁﬂ?drﬁ)ib,ﬂﬂ@ﬁ%sﬂﬁﬁd&%ﬂﬁno gidhsarel %H?)Y Bp acyl;
Li fI uor onet hyl phenyl met hanesul f onyl net h

4Rt 1S WYAP8FYS et hyl phenyl - met hanesul f onyl m et hyl ,
2 RE jsampipsrawttoapil haeRmithd Qﬁﬁﬁhﬁﬁrt&%ychc 1|'mgs in R® are optionally

cya henyl met hape 30 sul f ony
substiBiq3 G FOBAIG A R B HELSPIGSTUY SHSkeg From ik, halo, hydroxy,
hydroﬁyanuyu ﬂ@ﬂﬂbﬁf&!ﬁd&?%ﬁ&@%&&?ﬂ)@l &}hﬁlhlf(yloxy, haloalky}, haloalkoxy, oxo,

henyl net hanesul
cyanosmmtaﬁylb fﬂﬁ@ﬁ% atleaxyearbonyl, ﬁw}sylfwml ylsuifonyl, aminosulfonyl, or
ammo&ﬂ@pt hyl phenyl net hanesu[ f onyl net hyl ,
pll f 1 uor onet hoxyphenyl net hanesul fony' nmet hyl ,

3Rdishplgalkyinendhoxyphenyl met hanesul f ony[ et hyl ;
4RY§ bl diggAmet hoxyphenyl met hane- _

(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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sul f onyl net hyl ,
3-chl or o- 2-fl uor opheny] net hane- sul f onyl net hyl ,

3, 5-di et hyl phenyl 28 WD 2005/ 028429
WOEPPIB94/ 030=142 net hanesul f onyl met hyl | PCT/US2004/030442
3, 5-bi s- trlfluoronethylphenyl nethanesulfonylnethyl,

sthed B BB e AR SERORP Aot |

2, 3Rﬁisﬂ1ydteg@.phenyl met hane- suI f onyl met hyl

3 44j|fl oropheny] net anesulfonyl met hyl
ARG f—pﬁé IS%‘ﬁe%nﬁw ﬁ%@% ssralky fl}ﬁtﬁyq)afmlw |or cycloalkylalkyl wherein the
the?a &na@xb@hm RS ¢
s chl ot hg]%l:l Rer EgnesﬂH@% *@yﬁmlc’“" o, o three R
mdQPeBd"mﬂ&Iﬁﬂ@ﬁr@&mﬁkﬁehdﬂmﬂe'tlalh‘ow;ylb'&akhwhbalkoxy, halo, nitro, cyano,
hen esul fon
car@m{yI ﬂgé % (%HS'} P%"h@f 1§ n%s d;aérhlw J anYmo or acyl, preferably
methyl, ﬁtbyllytrrfabi’wrlethlyl methoxy, I:thIOX)Ilq, propoxy, h%droxyl tlng’luororlnethmquy |
t [ uor t p I'met hanesul f onyl net hy
dlﬂg ang%? @’ﬂg methoxysaekonyk ony | et hyI
Z%fniihwimged t r| fI uor orret hyI

q{% b h’ n?“is“?ﬂlf{!%ﬁg't‘h?%/mﬁﬁ%% aligxolia Fingsin RS asgloptienally

substntﬂt@d by one, two, or three R® inde endentl selected fi lkyl,
o- 3- t i fl uoromﬁPt hy ¥ ronha rf’leshlﬂ %dr?xr}'ét hy

hyd oxyajL)Zihlpygrqgcyy oxy; alkqryy qjh@thlyyl, alkoxyalkyloxy, haloalkyl, haloalkoxy, 0XO0,
c an@hﬁ‘r’& A
R e BT RLutfom alivlulfpnyl, aminosulfony, o
am"?aﬂ‘ylj trifluorophenyl met hanesul f ony] net hyl ,

2, ;i?gﬂa[daflgﬁ,pgﬁpphenyl met hanesul f onyl et hyl ,

5-trifluoropheny] nmet hanesul f onyl net hyl ,

2 B’ 5 hydiogenior ophenyl met hanesul f onyl - et hyl |,

3, 4, 5-tri net hoxyphenyl met hanesul f onyl net hyl ,

pyri di n-2-yl met hanesul f onyl net hyl , pyridin- 3 15

yl Nathitbsersup PodG) and i), a more preferred group of compounds is that wherein: -

PYR
@ R R g e IR B R b TE MY e tached form
cyclogpremyieneiasdopyr i di n- 6- yl met hanesul fonyl met hyl ,

pyﬁ‘a&' He%fﬂétﬁ@%ﬂggﬁﬁﬁét&ﬁ? X e{hmylpI¥enylmethanesulfonylmethy]

CycCl O exy
2-11 U@S}’@hwmmqmlfam&s@thYlohﬂhompﬂmylmethanesulfonylmethyl

L Y e

-chlmhqn'bmjha‘nondfbnmmblw 4-olilorophenylmethanesulfonylmethyl

2-me§1vo§¥ﬂlt W%Q%ansrﬁ%)ﬁ?lzﬂehyl %ﬂ? ‘?‘?’Q%(‘P’%a)axﬁﬂnﬁt@{m?twla) a

2-tr1ﬂmromq§rosﬂpiren}ddletj)nqu fanﬁllnmﬂlmthﬁﬂﬁoromathb*ﬁhed&’ﬂﬁétﬁ‘dn@suIfalyI-

wi.th. the y are

t her m.to which the
methglt?j ﬁu gli;qzﬂ' hg%rnsﬁgfiwfta ngetllm gnﬂuoromethylphenylmethane-
sulfomﬂmemylmﬁmmﬁﬁnﬂtﬁmfwhmﬁthyﬂesulfonylmclthyl 42tgﬂuoromcthylphenyl-

methadV%W’% l%tgyyﬂé{cﬁn%{qg&%su' ! onyl gralrlnqgthyl 3-cyanophenylmethane-
sulforgmmtﬁylnz—Bro)ﬂ Wr‘éﬂﬁﬁésﬁx%&ﬂhﬂ&hﬂ}’i-mn%f)?cnx n?ethaP%su{fonylmethyl

anesu

d
2-methyhony st 'me&u?feeaiﬁp' bty Relzmenymehiromplorregl, or
-metﬁMb%&&e@rﬁéﬁE&Mﬂ&ﬁHl 3. mem%n%mh%lﬁlgtrirgsuqf&n)z'ln%lhyl

i ndol -3-yl, thiophen-2-yl

3- d'ﬂ‘F°’16‘H@h%>’§h¢"b’l§'w§hapwlfmylmghyl 4-d1é1)aprod16moﬂymlcnylmethm’r¢e nyl
sulfo § thr S
o> TRl B Bl g S ﬂﬁia
hal o. Preferably, R6 is furan-2-yl, indol-
t hi ophen-2-yl, 1- nethyl py3ol - 2-yl,
| - phenyl sul f onyl pyrrol -2-yl, pyrldln 2-yl, phenyl,
2- hydr oxyphenyl , 4- hydroxyphenyl,
3-chl or o- 4- hydr oxyphenyl , 3-bronophenyl
4-f| uorophenyl, 3, 4-difluorophenyl, or
3,4,5-trifluorophenyl. Even nore preferably, R6 is
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hydr oxyphenyl, or 4-fluorophenyl; and 29 WO

2005/ 028429 PCTI US2004/ 030442 Rf7l is ol or

2,2 3, 3-pent af | uoroethyl, trifluoronethy _
‘W?‘?"é@?%ﬁ%?hyl preferably trifluoronmethyl. WPOT/AIShe04/030442

S G b OF Lampounde. 1S that whot ei n: 5 R

o R SRRy by ks e vstighey, ar e
2 iiﬂﬂﬂa@bﬁld:n lﬁfclfﬁané‘slll‘fél@lﬁﬁ&ﬂ%' p ﬁrﬂug%phe%ylmethanesu]fonylmethy]

anesul f on
2 ﬁd‘ﬁf"{@%mm%%%%hﬂmtwg ﬁ#l-d\ﬁltdngﬂhgnylmethanesulfonylmethyl
2,44 ﬂh&@ﬁ}ﬁgjﬂ}n@ﬁﬁma glnlfj@E}){,ﬁ?EI113%lofopheéxylmethanesulfonylmethyl

yl met hane
3 4r(¥ igh @reﬂweyimemqsylfonyimmlsym,mmammyimwnemfewmethyl

2-fhiofl-3- Wﬁg&%ﬁ“ﬁg uﬁépgedg‘%lﬁ;att}]égorg-%g;ﬁg(;/rlprggttggpcylphqglmcthane-

pyrazin

sulfongipietial, 32I-ﬂuorqu-u'pfhmmni’etw}phehylﬁi%ﬁb’ésﬂ%ngﬂnlneﬂ%ﬂ g:r ohenyl
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3,4 Ig-ﬁréqﬁ} oxyghqqyg;eg;%ygeﬂgéqwmeﬂfhyl mnillm%yhi?m)iésulf&gytl]methyl pyridin-3-
e uor oe
VimtadeAHoRRE Y prriin e BandaileoRy ey T Riegrign2 imethane-

sul ?'mlmth?owﬁhwpynchmd-mmmmtoﬁylerethbe BYyREihY- ﬁm&g}ﬁsug{%myl-
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odi nts set forth above

mctrﬁﬁésﬁffgrﬁ'tﬂﬁ J(‘?q1 &0 &r e&\y 6% egjﬁé‘ﬂ" §558F°'}JHPQ¢)GUI ar and

nclu
pr Wf“él’fhmolg’f@tmli) DODSBG)(@)taﬁH i )Qi) %Wesp?efer?eq gmf of compounds
is mﬁ%@{)ﬁ?8429 PCT/ US2004/ 030442 cd C=1

R' and R? together with the carbon atom to which they are attached form
cyclopropylene;

R*is phenylmethanesulfonyimethyl, 4~ﬂuorophenylmethanesulfonylmethyl,
cyclopropylmethanesulfonyimethyl, pyridin-2-ylmethanesulfonyImethyl, 2-
triﬂuoromcthylpyridin-6-ylmcthanesulfonylmcthyl, 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® i phenyl, 2-hydroxyphenyl, 4-
hydroxyphenyl, or 4-fluorophenyl; and
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R'is 2,2,3,3,3-pentafluoroethyl, trifluoromethy! or difluoromethyl, preferably
trifluoromethyi.

With the group D, D(i), D(ii), D(i)(a) and D(ii)(a), a more preferred group of compounds
is that wherein:

R' and R? together with the carbon atom to which they are attached form
cyclopropylene;

R'is phenylmethanesulfonylmethyl, 4-flucrophenylmethanesulfonylmethyl,
cyclopropylmethanesulfonylmethyl, pyridin-2-ylmethanesulfonylmethyl, 2-
trifluoromethylpyridin-6-ylmethanesnifonylmethyl, 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 pheny! optionally substituted with one, two, or three R® independently
selected from alkyl, hydroxyl, or halo. Preferably, RS 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, trifluoromethyl 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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and are named as:
N-(1-cyanocyclopropyl)-3-phenylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1 (S)-phenylethyl-
amino)propionamide;
N-(4-cyano-1-ethylpiperidin-4-yl)-3-phenylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1 (S)-phenyl-
ethylamino)propionamide;

N-(4-cyano-1,1-dioxohexahydro-1 7»6-thiopyran—4-yl)—3-'phenylmethanesulfonyl-2(R)-(2,2,2-
trifluoro-1(S)-phenylethylamino)-propionamide;
N-(l-cyanocyclopropyl)-3-phenylmethanesulfanyl-2(R)-(2,2,2-triﬂuoro-1(S)~4-hydroxyphenyl-
ethylamino)propionamide; -
N-(1-cyanocyclopropyl)-3-cyclopropylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1 (S)-phenylethyl-
amino)propionamide;
N—(l4cyanocycIOpropyl)-S-phenylmethancsuIfanyl-Z(R)—(2,2,2-triﬂuoro-I(R.S')-ﬁzran-Z-ylethyl-
aminé)propionamide;
N-(1-cyanocyclopropyl)-3-phenylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1 (RS)-furan-2-ylethyl-
amino)propionamide;
N-(1-cyanocyclopropyl)-3-cyclopropylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1 (5)-3-bromo-
phenylethylamino)propionamide;
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-
amino)propionamide;
N-(-]-cyanocyclopropyl)~3-phenylmethanesuIfanyl-Z(R)-(2,2,2-triﬂuoro-1 (RS)-thiophen-2-
ylethyl-amino)propionamide;
N-(1-cyanocyclopropyl)-3-phenylmethanesulfony)-2(R)-(2,2,2-triflucro-1 (RS)-thiophen-2-
ylethyl-amino)propionamide; '
N-(1-cyanocyclopropyl)-3-cyclopropylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1 (S)-4-fluoro-
phenylethylamino)propionamide;

N<( l-cyanocyclopropyl)-3-phenylmethanesuIfony1-2(R)—(2,2,2-triﬂuoro-1(.5')-mct,hylethyl-
amino)propionamide;

N-(1-cyanocyclopropyl)-3-phenylmethanesulfonyl-2(R)~(2,2,2-trifluoro- (5)-1-methylpyrrol-2-
yl-ethylamino)propionamide; ' .
N-(1-cyanocyclopropyl)-3-(1-methylcyclopentyl)-2(S)~(2,2,2-trifluoro-1(S)-th iophen-2-ylethyl-

amino)propionamide;

~ N-(1-cyanocyclopropyl)-3-(1-methylcyclopentyl)-2(S)-(2,2,2-trifluoro-1 (R)-thiophen-2-ylethyl-
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amino)propionamide;
N-(1-cyanocyclopropyl)-3-phenylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(S)-4-fluorophenyl-
ethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-pyridin-2-ylmethanesulfanyl-2(R)-(2,2,2-trifluoro- 1(RS)-phenylethyl-
amino)propionamide;
N-(1-cyanocyclopropyl)-3-pyrdin-2-ylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(S)-phenylethyl-
amino)propionamide; '
N-(1-cyanocyclopropyl)-3-(1-methylcyclopentyl)-2(S)-(2,2,2-trifluoro-1(S)-2-hydroxyphenyl-
ethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-(1-methylcyclopentyl)-2(S)-(2,2,2-trifluoro-1(R)-4-hydroxypheny!-
ethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-pyridin-2-ylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(R)-phenylethyl-

amino)propionamide;

N~( 1-cyanocyclopropyl)-3-(1-methylcyclopentyl)-2(S)-(2,2,2-trifluoro-1(S)-4-hydroxyphenyl-

ethylamino)propionamide;

N-(1-cyanocyclopropyl)-3 —(2-chlorophenyl)—2(.S')-(2,2,2—triﬂuoro-‘ 1(RS)-phenylethylamino)-
propionamide;

N-(1-cyanocyclopropyl)-3-(2-chlorophenyl)-2(S)-(2,2,2-trifluoro- 1 (RS)-4-fluorophenyl-
ethylamino)-propionamide;
N-(1-cyanocyclopropyl)-3-pyridin-2-ylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(RS)-4-
fluorophenyl-ethylamino)propionamide; .
N-(1-cyanocyclopropyl)-3-phenylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(S)-4-hydroxyphenyl-
ethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-phenylmethanesulfanyl-2(R)-(2,2,2-trifluoro-1(R)-3-chloro-4-
hydroxyphenylethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-phenylmethanesulfanyl-2(R)-(2,2,2-trifluoro-1(S)-3-chloro-4-
hydroxyphenylethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-phenylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(R)-3-chloro-4-
hydroxy-phenylethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-phenyimethanesulfonyl-2(R)-(2,2,2-trifluoro-1(S)-3-chloro-4-
hydroxy-phenylethylamino)propionamide;

N-(1-cyanocyclopropyl)-3-(1 -niethylcyclopentyl)-2(S)-(2,2—d ifluoro-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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amino)propionamide;

N-(1-cyanocyclopropyl)-3-(1-methylcyclopentyl)-2(S)-(2,2,2-trifluoro-1(S)-3-fluoro-4-hydroxy-
phenylethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-phenylmethanesulfanyl-2(R)-(2,2,2-trifluoro-1(RS)-pyridin-2-ylethyl-
amino)propionamide;
N-(1-cyanocyclopropyl)-4-pyridin-2-ylsulfanyl-2(S)-(2,2,2-trifluoro-1(RS)-4-fluorophenyl-
ethylamino)butyramide;
N-(1-cyanocyclopropyl)-4-pyridin-2-ylsulfonyl-2(S)-(2,2,2-trifluoro-1(RS)-4-flucrophenyl-
ethylamino)butyramide;
N-(1-cyanocyclopropyl)-3-phenylmethanesulfonyl-2(R)-~(2,2,2-triifluoro-1(RS)-pyridin-2-yl-
ethylamino)propionamide; :
N-(1-cyanocyclopropyl)-3-phenylmethanesulfonyl-2(R)-(2,2-difluoro-1(R)-thiophen-2-yl-
ethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-(2-difluoromethoxyphenylmethanesulfanyl)-2(R)-(2,2,2-trifluoro-
1(RS)-thiophen-2-ylethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-(2-difluoromethoxyphenylmethanesulfonyl)-2(R)-(2,2,2-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-
phenylethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-pyridin-2-ylmethanesulfanyl-2(R)-(2,2,2-trifluoro- 1 (R)-4-fluoro-
phenylethylamino)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-triflucro-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(S5)-4-
ﬂuorophenylethylamino)propionamidé;
N-(1-cyanocyclopropyl)-3-cyclopropylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(S)-3,4-difluoro-
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phenylethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-cyclopropylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(S)-1-
methylpyrrol-2-ylethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-cyclopropylmethanesulfonyl-2(R)~(2,2,2-trifluoro-1(S)-1-o0xo-1-
methyl-pyrrol-2-ylethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-cyclopropylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(5)-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(8)-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-1 A%-thiopyran-4-yl)-3-(4-fluorophenylmethanesulfonyl)-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(5)-4-fluorophenyl-ethylamino)propionamide;

N-(1 -cyanocyclopropyl)-3-(Z-triﬂuoromethylpyridin-6-ylmethancsulfonyl)—2(R)-(2,2,2—triﬂuoro-
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-yl)-3-(2-difluoromethoxyphenylmethane-
sulfonyl)-2(R)-(2,2,2-trifluoro-1(S)-4-fluorophenylethylamino)propionamide;
N-(1-cyanocyclopropyl)-3-(2-triflusromethylpyridin-6-ylmethanesulfonyl)-2(R)-(2,2,2-trifluoro-
1(S)-4-fluorophenyl-ethylamino)propionamide;
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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-
ﬂuoiophcnyl-ethylamino)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.

GENERAL SYNTHETIC SCHEME

Compounds of this invention can be made by the methods depicted in the reaction
schemes shown below.

The starting materials and reagents used in preparing these compounds are either
available from commercial suppliers such as Aldrich Chemical Co., (Milwaukee, Wis.), Bachem
(Torrance, Calif.), or Sigma (St. Louis, Mo.) or are prepared by methods known to those skilled
in the art following procedures set forth in references such as Fieser and Fieser's Reagents for
Organic Synthesis, Volumes 1-17 (John Wiley and Sons, 1991); Rodd's Chemistry of Carbon
Compéunds, Volumes 1-5 and Supplementals (Elsevier Science Publishers, 1989); Organic
Reactiohs, Volumes 1-40 (John Wiley and Sons, 1991), March's Advanced Organic Chemistry,
(John Wiley and Sons, 4th Edition) and Larock's Comprehensive Ofganic Transformations
(VCH Publishers Inc., 1989). These schexﬁes are merely illustrative of some methods by which
the compounds of this invention can be synthesized, and various modifications to these 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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Reaction of a ketone of formula 1 where R® is as defined in the Summary of the
Invention and R is a haloalkyl (preferébly triflucromethyl) with an o-amino ester of formula 2
where R is a carboxy protecting group, preferably an alkyl group, preferably methyl, and R? and
R* are as defined in the Summary of the Invention under reductlve amination reaction condltlons
provide a compound of formula 3. The reaction is carried out in the presence of a suitable
dehydrating agent such as TiCl, magnesium sulfate, isopropyl trifluoroacetate, in the presence
of a base such as diisopropylethylamine, pyridine, and the like and in a suitable organic solvent
such as methylene chloride to give an imine. The imine is reduced with a suitable reducing
agent such as sodium borohydride, sodium cyanoborohydride, and the like in a suitable organic
solvent such as methanol, ethanol, and the 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 01/1981 6, 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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reaction isypficdifylchirid@ btk 26 FHRENML LB at about 25 °C, and requires 2 to 24 h

to complete. Suitable reaction solvents are inert organic solvents such as halogenated organic
solvents (e.g., methylene chloride, chloroform, and the like), acetonitrile, NN-

dimethylformamide, ethereal solvents such as tetrahydrofuran, dioxane, and the like.
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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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Invrxntiom MR A FORPEIYSE syl 16 wreon FR e asiefinrshdy Hleugimanst ofithe
Inv&ﬁﬁ)H |pfcﬂméls A cahpdund 3f Ii)orﬁ {ar(I%f ?fe?ctlon is cameg out 12 8 suitable organic

S) - 4-f | uor ophenyl propi onam
Sol\rqnt nchuding duyrat dipitedhiol ynetbyl(@hqr,rtetfdhmommt soptopileenzefie,y

toldeﬁ@'k @ﬁﬁ{:ﬂ the HMJH b Fx@r?s',]tﬁ?rg%%ﬂ% 5’%"08% Fydﬂ g}ﬁ Pifesence of an organic or

uor op

moqgal(lg_ asg-aRrséeyably, the organic base 1s tricthylamine, pyridine, N-methylmorpho]me
2-trif

co]lFH?ﬂeoﬁWso}roPﬂé}(@&ﬁ g;gnéltlrelt ha?{fﬁul ] oqiledporéarqu Das¢ ﬁy‘psa\ml

carbonat},spdipmaarbonate) 8odium bicarbonate, and the like. The reactlon is optlonally
| met hanesul fonyl -2

I 3- 2-
carrteﬁ)(out(; %npgg '(?:‘ief(%ﬂ aa%_g)la(ggatgﬁéh?qzs Ie}'g\lqguy apsieves. Prefcrably, the reaction is

carrtthemydt eddnyieﬁm.am)dor op| onani de;
cya % hgl opr opyl ) - 3- pyrazi n- 2-yl net hanesul f onyl -
(R °'(’Q unds of formyly &y eanthe grepated by methodsomelhknometin tieart; For

examﬂe)a%ﬁ@bm"férﬂﬁla 15 where R® is 9henyl or 4- élugropf)ena/} é{ rré tﬁﬂuorowethyl

% anot et r ahydr opyr an-
and B, b %@){)g%pn(@g &f Fe3@N) prepaged) fr c(ngccgmgercnally available 2,2,2-
mﬂddréaf:étéﬂfeﬂode(og)z ‘th;lf |té{ ﬁ&)’dgﬁér@}{é I%EBCQ{P\)CW 89 rc%ﬂé?}rrzg tgng keto

ano 1, I OXO
groukéf’ %'h‘} %ﬁyrﬁﬁom O -‘)wtgbl( redu¢ing aggntcsndt dscrdiphdosohparide Aithium

alunﬁﬁ{]nf ﬁ’ﬁh‘lh} -ahd Ffl)e e '?’h%s fJehtf Js&f&e e:lds on the. ec of reducing agent. For

| uor OE(P eny et am no I Oham
cxanwlf( wher sadipany f@'pidué?lS)uS@Lt(\éZFeacrtloﬁ hmnmnhwapyrcuchha ofgaliic

so]vé(n'ff?Jcn apRemhdd Ma)x?lz&{g%tlﬁ ke Wheh Tty g{gmna:@ hygsideis used the

| uor opheny am no propl oh
r eaCtMOS?aGM‘“F’@PFW DOV tetrahydrofuran, and thc like. Reactlon of

2,2 2N‘nﬁ&or8-}i§ﬂxg y r uor éi% &;‘Bgf"?'ﬁ QH!O(SO]ZX] I'Eﬁ)c Sthhft%H C
anhy mv&qthmlmypmpmmn Qptickdly enriched compound of formula 15 can be
obtal%cﬂﬂy (Gd{%ﬂgﬁyﬁhf@ 89&6%[15’ P@;‘é@%&? ?cetowleql%gehvavﬂhe g g\lnfaglg ¥c|duc1ng

tri uoro-
agcnfwm’mmeﬁyhol kordng IOaBHE}DMB ampeaainitideresbnee of a suitable catalyst such as

6y) oNﬂg b?g%?ﬁﬁgty(g (§%5 ?@Y % d?}géﬂgyl%p)g ll’llﬁl(fjllc-rl}le%]aX(l)lrlrl?Ehg %pe(seesnlcsz t)f

BBNit¢ mgvndpﬂamyalc@tohyhmmsnb&wmmrﬁm &doliouri (@) as described above

Comﬂﬂ'g&{ﬁ)?%(ﬁﬁﬁf :cc%ﬁgc? @%Pe)redéyép %j/qrtllng L Qon?po){llndo frg?r;]lﬁas glwfhgrg)ﬁ is
hydrogeri wmumcmmuhgberohwmhm)scrweem SRt d8bovt0 GENERAL
SYNTHETI C SCHEME Conpounds of this invention can be
made by the nethods depicted in the reaction schenes
sh«jwmaheélsa,\/the coRfoBiPIftFoRB IATRY Edni 11! ?ep dal ﬁlﬂ&?a{ﬂatdsa ¥ 3&8rived
. aring these conpounds” are g er aval f'e
'"SdFPS b&@ﬁher0|al suppliers such as Al drich Chenica
Co., (MIwaukee, Ws.), Baghem 15 (Torrance, Calif.),
or Sigma (St. Louis, M.) or are prepared by nethods
known to those skilled in the art foll ow ng procedures
set forth in references such as Fieser and Fieser's

Reagents for
44



10

15

20

25

Organic Synthesis, Volunmes 1-17 (John WIley and Sons,
1991); Rodd's Chem stry of Carbon Conpounds, Vol unes

1-5 and Suppl enental s (El sevier Science Publishers
WQAWS02M2Yani ¢ Reacti ons, Vol umes 1-40 (John QETA[52004/030442
and Sons, 1991), March's Advanced Organic Chem stry,

20 (John Wl ey nd Sons, 4th E ﬁlgr% and Larock's

Correr%hem_gl ve i c Transfor VCH Publ i shers
enﬁes-—armﬁjﬁe | apfioral{ i ve of

I nc
bch the corgoujss f this invention

sone pret ds bz
can be synthesiz and various nodifications to these

scherres can be nmade and will bé8 suggest ed to one
skilled in the art having r7eferred to t odi scl osure.
The st aﬁl RYRfat eri al s andRt R‘nterrredég s of the
react g H sel-at-edss Xi ed H,5 Ncly destTed)
usi ng nvgnt onal techni ncl udi ng but not

Iim'tedto&fi tration, dlstl Iatoon crystal lization,
chr omat ogrldphy and the i uch materials may be
characterized using con@é'ﬁ?t?qﬂ‘fgld ®Neans, i ncl uding

phyReactibn efarcempoind of fstmaadStwhele 1dnisa. suMbleelSaﬁm%@d;f sutflas

ity A e i R o Rl Bheb it ey f e

Inveam@enith @dﬂ@b@iﬂof forthufa (70vIRRORM s AR fified PSS URINRAre GARE Y
to about 125 C and mpst preferably

ut
I"Vaetmabara{%@%f’ydwﬁr@g?n Rnisiog flefined iipe Supmpry of the dnvention, B(iis R as
def?fdd §n the BurhRgry o8 8 ARG G S EIkyMaE) kamheﬁfx G ad Jeﬁm’m%

necessary to protect reactive f unct i onal gr oups,

Surgmagryaf, éhcﬂy‘(fﬁwﬂd&ﬁ Adrotectinggroun hg-otril, and thsdike, zgndcm pﬁs
hyd%@%ﬁ er ki BGRe eﬁrﬁoﬁeﬁbt[e&ﬁng 'ngu bk ab hl‘il?l' arpiﬁﬂgh'l&t unJePthe reaction

avoli d their unwanted thc pat| on e reactl
condifippedastrihed in iﬂhemeé@bwg Bovijys 220059 R84 fogmula 18. Other suitable

carﬁ’&}h z ang&w %%ctﬂ{goglwlﬁ:fs TR reBGiolf %&kaor.xs m%ﬂ%&%ﬁ, on and

ard practice exanpl es se
remgiying them qan bp/foupd insGregne; FrVBJ; atdthte, RaCobfbsPnOWCQgg@mups in

Or@?r'?ﬁﬁgréﬂs o}rahhgrrley& gbfnsggig 1%5 qlﬂf &&%%urcgg WBQ:H %dlﬁﬁoqéorated here;n

b)’@gef@éﬂmé‘@nﬁlmtﬁ he Summary of the Inventi on and R8 is

by .
{1 Colffbuie il FORRGERN RIOREADS el i oo
cONEFRROo@fing camundetfomiuim 1 Hivhere Rétse(wcxbéne} KI-Rtflvehete m’ﬁms defined

m i oL 8y PABSLIREEy ' S Bl AR lomonnd
of foyntuita h&wlwrcam neS(ést;ewhm‘é ns momum RZ is mmpmt&atmg g@up can be
s PRI PO R ALY e B R

(albume)ss(ﬁmm? whcrt RZ ib alkeintyicalkylatkel, hetedewdylakylparhlRgltor on
heterc%?zﬁlt(yl %}r) re(r:n%r\]'g\lgttl!)e tn%l group and reacting the resulting thiol group with suitable
alkylating agent of the formula R*LG where LG is a leaving group such as halo, tosylate,
mesylate, triflate, and the like, in the presence of a base and optionally oxidizing the sulfur atom
to sulfoxide or sulfone with an oxidizing agent such as OXONE?®, and the like.

Similarly, other compounds of formula 18 where R* is R* where R* is —(alkylene)-X'-R%

where X' is ~NR?-, -O-, -8(0)s-, -CO-, -COO-, -OCO-, -NRPCO-, -CONR*-, -NR®S$O;-, -
SO,NR*-, -NR®COO-, -OCOONR?~, -NR®CONR™-, or -NR®SO,NR*- where R?, R? and

R are as defined in the Summary of the Invention can be prepared from commercially available
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provide a conpound of formula 3. The reaction is
carried out in the presence of a suitable dehydrating

ent such as Ti Cl4, magnesi um sul fate, isopropyl '_
gl”?ﬁ"f}&fzé’acet ate, in the presence 15 of a baf&é‘ﬂﬁ?ﬂ“’“o“z

as diisopropyl ethylam ne, pyridi neh and thﬁ : i ke and

' ' I [ t uch as t hyl ene
conhpfy Sttt £ PR sine Ruleit i wivase ey et Bposeeie by
methodstvashl I@oWﬁdiBtﬁé ‘“ﬁ sdomesad th r%b!g&%sﬁ& Mg:@ﬁhgs gil}?f,ﬁ Nod€a36 844

ro ride, an e lik

the aﬁgéﬁlﬁgy@m?vgmorémﬁd hereindy refersnce ivitrentilty. and t he

| ' @mp%@%?%ﬁu!ﬁ’fnEr@reﬂwr@oﬂmmé}éféhy abJe gr they_can be prepared by

avaifabje gr they

2-trifluoromet hyl acet ophenone” an
metb?qst&J}dP@th artq -Fonh exapipish elnymetcmmm espartie acid, glutamlc acid,

oo SRR bl BEOLCLE LRy GALLNE GESELES Dt
methegls well knowmin thel anthi Some seshstiehous arcatemaibed in POTI Aipphcatlons
Pl O BB M ORREBLPE s Al Pk 3 B
U. Sn&'oh-dsal prlncaﬁcnﬂ\m 60/222,B%7, & 5. Pag!»hgllﬂ? 335?3 é)gm Ng gdﬂ\zl\gsml
353857 6 a6 1160 57238 g TP Tub e diplorsey csoutes a5 v

mcoaafrﬂ&ﬂ?e%?nb reforent PMher éhfipdty, APPl i cation No.
60/ 422, )Uru S. Pat ent No 6,353, 017B 1, 6,492, 662B

1, grggv Qgt’hg cayboxy arqgecg%gr@%goqg a cgmgcggd @itj_mgul; 18 where R’ is a
prot&stiﬁ g Qsozg Brov fd@sea &hﬁ%hrﬂﬁdﬁf@rﬁm&f 19MRiLhE @ondﬂfoﬁ@féf@&‘ FH LA t?g

hereln yre erence in their entiret YSI' S

carbpyyepratestitie egrup depept 0% thg@atute of dhesethany prptetingrandup. For Hlample, if
R’ iSBIR1AL ¥ $énfovEPunde} &QQ%%%@ Peabtiolf d ?%ﬁ&ﬁ/ u O%r‘e}%%queous base such

condi ti ons depend he nature o e pr
as aqyieonslithipmg hydrxide, sedium hedroxids, endithi jike infae alcblyadic s obly&lt suchas

r aqueous basic hydrolysis reaction
meﬂ%gﬂdéltﬁﬁgggﬁdttgpgﬁe the corresponding acid of fornula

4. Campound 49 isithen comverteioaalattivated racld derivative 20 @his @ deavingigroup)
e SFERORR ol A BRI ot A B

aqueous
Compquné of @Wlaélr) nEhe agtivated acahdecivative caf befmmteldandltm:n reatred with

comﬁuﬁ@grrﬁéjst%}ls%g%\pﬁerk%§ lth%\gmd%fw Ué) gan(bf g%ne.x}aef‘ﬁ?: Fs\}éu an‘} prgsence

of con'(gapr[d 5. Ftor ppanyleRig theductivated acid is acid halide it is first prepared by reacting
19 with a halogenating agent such as thionyl chloride, oxalyl, chloride and the like and then
reacted with compound 5. - Alternatively, the activated acid derivative is generated in situ by
reacting compound 19 and 5 in the presence of a suitable coupling agent

e.g., benzotriazole-1-yloxytrispyrrolidinophosphonium hexafluorophosphate (PyBOP®),
O-benzotriazol-1-yl-N,N,N’,N -tetramethyl-uronium hexafl uorophosphate (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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R6MgX/ R6Li 8 OH 9 Condensation of an al dehyde of

formula 6 with an am noet hanol of fornmula 7, utilizing

10 Dean Stark apparatus provides a cyclic am nal of
WOr2aef/a2889whi ch upon reaction with a Gignard rrRIUEsz004/030442
of formula RGMgX (where X is halo) or an organolithium
reagent of fornmula R6Li provides a conpound of

Alespatiyely, the actiyatediacidyan be repcigd with £RIBINHRICONG ki vetiersi Ricand R? are as

: i 2 . Qi
ORRER oy Dyrtary DEOE EuBich, TGl EPRRRSD) of i EDRHRBow to e
cyammgroumby mieteeds wsd kpowpiartbelarby reduci ng a conpound of

formula 2 where Ris hydrogen 15 with a suitable

reduci ng agent such as |ithium al um num hydri de, and

t he Alltetnativetidl e compélint oO RGrmuld(l) cali BOWRpAréd 4shBusthted and describe
.%ﬁgm4lsthen reacted with an a-am .
m; M%rile of formula 5 to give a conpound of

Formula (1). The reaction $cheh/fpi cal ly carried out in

the presence of, a suitable coupling agent e.g.,

benz?ﬁt ri@zol e-'i-yl oxyt ri spyrrolRf d*ngphosphoni umg? R3 R4

hexaf Ppor ophod? ra0 (PyB X _OR" o

O berokr i azolpd Yyl - N, N N, N*- felir anet hyt=1r dhi g

hexaf I,yor ophosphate (HBTY), & (R2azabelZ8fri aRdl RP

-yl)-171,3, 3-t et'r anet hyt~ ur oni umzhexaf | uor ophosphgg e

(HATU), 1-(3-dinet am nopropyl ) - 3-et hyl car bodi i m de

hydr ochlgarg (EBC), or 1,3-dicyclohexyl- carbodiimde

(DCC) . dpt i)onadihy_in_f hg, presence of

1- hydtoXyhWengotri azol e ??—KBT), and a base such as

N, N- di REopf 0Byl et hyl ami ne, tri et hyl ani ne,

N- et hyl mpy phol i ne, and the |ike. The 25 reaction is

typ,cal.ly carried.o at to 30, C, preferably at

ab ?acgg?/@a campoynd QE[’W @B‘aggt‘@"@i@ls aspitablerdeavingegroup such as
tri fRiotonfHagsul forits, aRdithe ke, afd RE, R Ganll RE ke 29 HEIRRY f ﬁﬂl&(&f bfSthe

., nmethyl ene

such as hal ogenat ed .or gani c ol vents (e.
'“"Eﬂl°6r“¥'§‘eﬂ,°°@ﬂ Wi gcmf"a d”lleFFel% HR hagg as Q@gengn theSumenary of the
InvBhtlin afld REIshsh itaMldWyat ol Va3 i i
nvt ett I ghydr,c,?f ur an,%xgnpé,gkgﬁ{ t hug%ﬁéhkagfﬁﬁa%@%gb fﬁnet&% Eke’ under
the gaction dapsioessieespiberbio Spkeme satoue Pediies 2 copposndiof foreily 22.
SuitabR haheXEpreRui g JAGhps hitPref@on Q@nﬁtﬂ{ng kdr fgutﬂh'% % ofn'ahé écgnoving

convertil n‘%é4 INto an active acid erivative suc
them gan be-foprdfa Goeang:T- Wrand Waps, PeGcMisdgoteetingiGroupain Grdanis

SynfHesit; J6RAWAey& Sofd) el BD! ICOMpbiRls Sflfoln}ﬁgﬁgﬂw rb%im?palteg fidm
h to conplete. The conditions utilized In thi
corregponding paturaland yanagpaliaingapidsrby methodphwelhknawnen theiag.  Some such

pro%@ﬁr’:eé/ at hé’s@ribe?(?ﬁ P@’%‘ %gp‘i&tioﬁ Publicatich 14) WS gy/O?ﬁLj@ tﬂ%ﬁsé&osurc of

r

. e_rl.vatlve or 4, rea.ct.l On’IS carried out "I’'n
whigl} ig dncaperaistl hgrein hytrefsreacaiagdis eptirey. tri et hyl ami ne,

di coRiBbiY Sy e byl i &

Sui t g’& e react ?/onmggmderg%/%ﬁ rg{reg&&ﬁ? (g& lé)irﬂg%#ﬁngg&eg dPlents
corrggpendingscompennstofiforimué, 23NyierelR risthiygrogar biyaremale) of the hydroxyl
protgétl‘ﬁE lg%ﬁ?."ﬁi&@l@?eac%n QM itid e ftma glm%vingh%rg{yeﬁottegﬁrgeg?Jub can be
found in Greene, T.W.; and Wuts, P. G. M.; Protecting Groups in Organic Synthesis; John
Wiley & Sons, Inc. 1999.

- Compounds 22 where R” is hydrogen and 23 are then converted to a compound of

OH

formula 24 utilizing a suitable oxidizing agent such as Jones oxidizing reagent, HsIOs/CrQ;, and

the like. Compound 24 is then converted to a compound of Formula (1) as described above.
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The above nethod can al so be used to prepared
conpounds of Fornula (1) where R8 is 10 other than

hydrogen utilizing the procedure described in nethod
“((%/3005(%4@, by substituting R6COH with a ket onBCH1S2004/030442

formul a RGR7CO and then treating the resglti ng cyclic
BLi [ RBMgX, followed by oxidation to give
am F?’B%Waa phrormya (f :\c/gé%f’ea%qnueﬂcé to $ib compenes ekFomnelh (D For
ex r conditions described above to give conmpound (1).
It vv|II be apparent to a person skilled in the art,
o compyBeg, ﬁg repplapth prhgre R (i9.9n arematigi ring subisBtuted thhd]ah)roani be
0 aci

'eam‘d ik SR ROl a0 it ph Mt Al B BB AT R scfon
condftlotmte paavidea qorrespend ¢angpogmdnfiFoamda (Ipahérs RS |stﬁitﬂ1¢f' substituted with

ound with a conpound of formula 1 as
an%g]soggftﬁ%ggpﬂngschene | above. Suitable am no acid
pr m emtpongd of Foapeladl) dorrtﬁmg B deragngbﬁp rﬁi};sbefﬁépai%'dtbsr g9

dr in the be found in G eene
““"‘l‘a OQ%!Y QWPE "gﬁb #ntriRoseconiaing an widjgranp; by

hyd@yﬁshﬂ“&h Ssterbpdup; M tRose &)ntﬁﬁin§9 Bfano) H&CdISfiagagent of a bromine atom

ternatlvel ound of  Formul a
on the eqrrespapding cngP%@t’-‘r tFfeanuin ). b sempayad Of rmngB entaining a halo

sehonts iec 54§ g g
an Wthyhhmymat“!gllt with spdipnpebinmeithoxidef The wethplthimgroug can be oxidized
to ﬂeﬂ{yﬁﬁif&ﬁu%ﬁltﬁﬁe G g ge[ﬂags%gaQSRbW {\QQS&E%‘W& Egrmula

urmary of e Inventio IS a Sul
(1) coniginingtai cyapagrepranie tonaertedto aeempommgfcmbmm @nthfhing compound

by h%i%rﬁ aggth'e ydho. gpo%ﬁnl ﬁ]“ﬁéjcalrb a&g ouB mj{%ﬂ Yeal? Ee corr]lserleg\t/oe apnt elstoep

rovi an I mne conmpoun
ETOUP

A compound of Formula (1) can be prepared as a pharmaceutically acceptable acid
addition salt by reacting the free base form of the compound with a phérmaceutically acceptable
inorganic or organic acid. Alternatively, a pharmaceutically acceptable base addition salt of a
compound of Formula (T) can be prepared by reacting the free acid form of the compound with a
pharmaceutically acceptable inorganic or organic base. Inorganic and organic acids and bases
suitable for the preparation of the pharmaceutically acceptable salts of compounds of Formula
() are set forth in the definitions section of this Application. Altematively, the salt forms of the
compounds of Formula (I) can be prepared using salts of the starting materials or intermediates.

The free acid or free base forms of the compounds of Formula (I) can be prepared from
the corresponding base addition salt or acid addition salt form. For example, a compound of
Formula (I) in an acid addition salt form can be converted to the corresponding free base by
treating with a suitable base (e.g., ammonium hydroxide solution, sodium hydroxide, and the
like). A compound of Formula (I) in a base addition salt form can be converted to the
corresponding free acid by treating with a suitable acid (e.g., hydrochloric acid, etc).

The N-oxides of compounds of Formula (I) can be prepared by methods known to those
of ordinary skill in the art. For example, N-oxides can be prepared by treating an unoxidized
form of the compound of Formula (I) with an oxidizing agent (e.g., trifluoroperacetic acid,

permaleic acid, perbenzoic acid, peracetic acid, meta-chloroperoxybenzoic acid, or the like) ina
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WO 2005/ 028429 PCTI US2004/ 030442 fornul a 11. Treat nment

of 11 wth an organic |ithium conpound of fornula R6LI
where R6 is as defined in the Summary of the
YO2003/928#29pr ovi des conmpound 12. Renoval of the RGEAGEN04/030442
protecting group, followed by oxidation of the
Srelglu [ ti n al cohol 9 provides a conpound of fornula 4

& et SFEap SOt (re-12dlogenated yylsoserhen weh Mwhbq»ramethane) at
appRoxHRAQY 02 A ltdtnafivdlf TRe A-oRidBOFYEE co gh')'oﬁxﬁﬂ PRGN tclmh ge

protecting roups and reaction condr'tions or
Prepresd fom the &-oxiderad vi prpropnieteistastingimeatérisind i n Greene,

. < F ti G in .
5 VR e AT R R
cosipouands af Formlu!p (Ndy treatingwith aatducingragém («4.) suWh@ Efur@iokRle,

N T N

trifdldmde, &2 tht [TkelRth diduitdbld ifiert &igarifdsolfeht (13 gRZ%@trﬂ'e Mﬁ%ol/a%ueous
3 2°H in, (1) 13°0 3

d'%ﬁ%f’f%’ﬁyb?)aéoﬁ"osr%und of formula 2 V\,here Ris al kyI
and P&@narddrividivad & tlﬂﬁco%ﬁdrﬂ@ éf Fdimbfa (2 ln RUSFOR: %ﬂ By f&éﬂtb%s known

Inventign with a hem acetal conpoun for

10 {ipoes f opgingry skilf inthe rhEe-» f@rrfmﬁhré deaiksriee §atdmelteh @/.(1994), Bioorganic
;anh' M@f&fﬂaﬂ@hﬂtﬂ | [A8Srs aVc% L@gg)y PEY BEpY, 350r a?eC 6%% can be

Oun OrnU a reacti o 'S 'C
prqp,qrefi 23 rqgﬁters@ﬁ@e-delﬁvaazmadpyundmf ool (I))Wltlam suitabld cartiahiylating

o, A RTINSl L IBI t i

Protected derivatives of the compounds of Formula (I) can be made by means known to
those of ordinary skill in the art. A detailed description of the techniques applicable to the
creation of protecting groups and their removal can be found in T.W. Greene, Protecting Groups
in Organic Synthesis, 31 edition, John Wiley & Sons, Inc. 1999.

Compounds of the present invention may be conveniently prepared or formed during the
process of the invention, as solvates (e.g. hydrates). Hydrates of compounds of the present
invention may be conveniently prepared by recrystallisation from an aqueous/organic solvent:
mixture, using organic solvents such as dioxin, tetrahydrofuran or methanol.

Compounds of Formula (I) can be prepared as their individual sterecisomers by reacting
a racemic mixture of the compound with an optically active resolving agent to form a pair of
diastereoisomeric compounds, separating the diastereomers and recovering the optically pure
enantiomer. While resolution of enantiomers can be carried out using covalent diasteromeric
derivatives of compounds of Formula (I), dissociable complexes are preferred (e.g., crystalline
diastereoisomeric salts). Diastereomers have distinct physical properties (e.g., melting points,
boiling points, solubilities, reactivity, etc.) and can be readily separated by taking advantage of
these dissimilarities. The diastereomers can be separated by chromatography or, preferably, by
separation/resolution techniques based upon differences in solubility. The optically pure
enantiomer is then recovered, along with the resolving agent, by any practical means that would

not result in racemization. A more detailed description of the techniques applicable to the

resolution of stereoisomers of compounds from their racemic mixture can be found in Jean
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like. 20 Treatnent of 13 with a conpound of fornula 14
which is an aryl or heteroaryl ring undeg ;
Friedel -Crafts reaction conditions provides a conpoun
VIR 29030928428 3 which is then converted to a conmBEEAE2QM/030442

Formula (1) as described above. Alternatively, a
|Ilustrated

R I an .be pr ared a
IaEREPRIGE Bl ST 15, ey RGeS esplutions, dphngiley
& $ensNInEN1983. 16 (1) 43 WD 2005/ 028429 PCT/ US2004/ 030442

Reaction..of a conpound of forrmula 15 where LGis a
B%mm#oup'such as
tri fd practiemp thisimsstibe sakal pla&@sek logs tﬂé étéﬁeraﬁc{ﬁ ?ﬁriﬁﬂion of
8 are as defined in Summary
b"\?ﬂ&'% gERIS SO M‘Fth‘?@rfm@a'l&%bpbgiﬁs agSvedkaows in the art as
d,sgl‘ggém%w n the Summary of the Invention provides a
ound of Formula (lI). The reaction is carried out
nE’OBQQIQlﬁbﬂ"éb@h@‘am wepmrasloising s nlandardmthmhuag welltknoWi in the art,

quh'ag'b} ﬁl‘é n‘ic‘ﬂ}od%c E&hng anﬁtl\PE eg] h%hl n’}?g %ﬁé‘b? aﬂﬁ & rrlorqéﬁcpqlqpéhcreof

acetonitri enzene,

suchas desgiibaddy Hubleetelbfl%t;dn B’mol 1(8[36(17| Yypldfhlly,hﬂn&fseﬁﬁﬁﬁﬁ iffunized
Prefe he organic

wil e B S 0 piplearifi@Rdlo R BRsi Camieriasbrisd inkhienteen and
optﬂmhlly sveral, largé |ym<pp hﬁdlb)ﬂ 1eibyddatl @RsocARd iAtbSinble Pé@lis If desired, the
t he i anlcﬁgase is _cesium car onate

s DU beRes (HEs et spsrifisaly aesent ells bikapplying a cell
suspdnSiofi RALH1ate Or WQI Sated Qﬁlﬂ'tﬁeyaniigcnﬁ BLENE gxﬂ?égs gﬂlem?ane-bound

r siev

f t suc ["'ecu
 imBingB Pl specifa or fhe Aiseprviloindde e plath, ot widinot bsinsed away with

the Pd@fﬂfﬂlie%tu sm@@ﬁ@ﬁﬂ’é@céﬁs (frgfl mékcﬁlage% sﬁl@@n pe?ls pa Qnr Eiced to

met hods wel |l known in

ﬁ’sec%ﬁlb’ﬁ‘h'ﬂambfe"ﬁ &t form ﬁytI!SiOWH% W@PW"WQVWW mxﬁloma lmes for use in
the Hylfridii@f s ek tho@adaﬁatﬁé’ #rdth HQU%@ICEW Fype (ﬂptqrel%golffﬁxon (ATCC).

ogen can be readily prepared f COnmerc
%hf”é?ﬂcé‘“ﬁbof‘ei campased ¢fjhyman ambtooﬂhem nlemoracld sequences may be -

fom?ada“roﬁl the nioRde" rﬁéﬂob‘l@ﬁﬂ Qﬁ’tﬂ)togf Hl%ﬂt&ﬂ@ﬁ tb ?&ﬁiﬂfccﬁ\k i ff) r}{%nogé'ucny in
reduci ng the keto rou 0 an

humaps (Wigtegenabdlasra §99493éﬂt2935d@hua© esddPrcm: erAﬂWdfdz dESA 1989

86:42b6; *s'hhwlet ﬂ'ﬂ%ﬁ&%p *in 13‘%%5 A0fq BSA Jr gF gﬁTcQE oL Y3577,
used depends reduc I'ng

R'ecéwawleﬂ Netens IQ&QJIﬂZrﬂZBDVtrthn cdal. S&emddsa 269: 158 a0ini Odhes et

al. Nafuré 89961329 592‘tEP'liﬁbﬁt%tl g @?% S%I, ?\ibgialp ﬁsﬁl, ¥@} dl‘lﬂz Patent

as net hanol han
Publigatien Newfth3:a76, 9, | ld)llsh;é@ep 28, 1994),

Antibody molecule fragments, e.g., F(ab').sub.2, FV, and sFv molecules, that are capable
of exhibiting immunological binding properties of the parent monoclonal antibody molecule can
be produced using known techniques. Inbar et al. Proc. Nat. Acad. Sci. USA 1972 69:2659;
Hochman et al. Biochem. 1976 15:2706; Ehrlich et al. Biochem. 1980 19:4091; Huston et al;
Proc. Nat. Acad. Sci. USA 1988 85(16):5879; and U.S. Pat. Nos. 5,091,513 and 5,132,405, and
U.S. Pat. No. 4,946,778.

In the altemative, a phage-display system can be used to expand the monoclonal
antibody molecule populations in vitro. Saiki, et al. Nature 1986 324:1 63; Scharf et al. Science
1986 233:1076; U.S. Pat. Nos. 4,683,195 and 4,683,202; Yang et al. J. Mol. Biol. 1995 254:392;
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20 reaction is carried out in an ethereal solvent such

as tetrahydrofuran, and the |ike. Reaction of
2,2,2-trifluoro- | -phenyl ethanol or

WO2005/28429] uor o-1 - (4-fl uorophenyl ) et hanol w t h RGT/§320@4/030442

anhydri de provides the desired conmpound. Optically
enri ched conpound of formula 15 can be obtained by
Barber Ul e10h MathodkiCompr Methdtaxiial i 983 BOgehabaslll et al. Proc. Natl. Acad,

q}% Eﬁﬁ gvMth a suitable reducing agent such as
3 borane or BH3-DMS conplex in the presence of a

sui tThelcedicpteghepsds farubdheasy & 1{gh) chain ;(oR)onC%he:Ezttﬁthmles

| -.2- |
sftiet o3l ke fortu o S s B SrheszEd g Fon i oy
suiitablé h@tbr oPrRpkdoh €t ekFre SRAPARYSLItABI} exifessiBf SysteREdin 3B A¥R,
nds of formula 16 can be prepared by reacting_a

mgo wa& PrFXempie.acieiak ysashrasee), suphibiarhand rgunalian systess. Expression
sya@mp aibacke ] inb10de MbsR déscﬁae@kﬁmﬁgba &, gvratrm {m?% 6f: ﬁ‘agsddex etal.

O Alternatively, the conpound

priwe;ﬂét?%%&és‘% qiqedéftl et e Hueleid Addsﬁeq b289 8:4057,3bimencan Bpplication
S

NGRS N D BRI T SEA L OFRA Beloa.
25, anc»&ebemmtalccmll 198030:5% a S" RRO RR O5 19 20

o bt RS Rl SRR b, . oo
ScadISA 1978 175:09 290 WauhshuBoaarar d 98 hiB: td3eK bitkes al. afadva;awt Biol. 1986
o o KO o R B e 3 IR e ARl W
13213459) Roggenkamipyet of. Moh &, d;agwe n96202:302, eﬁaerea.lg]lcthﬁgzerioL 1984
15T B GirveResfie?al? Focrogih Il tEn i Bere g 1 ¢ ne
Bib/Mychnblog1990 8:18 8 Kyt @). J)Bas. Mdaﬂfbwmi;s 35:841, gﬁgg Etﬁz?nMol
Ceéf‘gﬁg‘igss?ﬁ‘}?,rd 2y TRV R LU IR PR SRR gty KA

3004706, Dinidbwle &1, Cia¥.[ToRyr. PYSBLIOGRO,ThiltH @ Qt SUCHr. Tendd. kgds 10:49,

dth d th tion conditions described
Bafipcatd Aol oo ianeaal Ba ks EARES ol al. Gare 1983

26205001, Seitbedaf PREL. Nad DR%Y. SBr OKACHIBN 1. 24A- 479U G AINBMBO J.
s _and reaction conditions for putting them on and
19848975 EUFRPRATCARPIISEIoN d{an P PAt,&e BiLintematignal Eyffcaipmao. WO
91180353, M ; Protecting Goups in Oganic Synthesis;
John WI ey gSons Inc. 1999, the disclosure of which
is ﬁmaﬁs'ﬁap heigaolpgous genes fyinsegts sandhecascqmplished as describadyin U.S.

PatANﬁnglmﬂ Eéfrc{pgg{ Nhﬂli’éaﬁcﬁ NREER 153839%nd R 54 RD9)aSkakl). Gen.
Virol. 1988 69:765-776, Mlller et al Ann. Rev. Microbiol. 1988 42:177, Carbonell et al. Gene
1988 73:409, Maeda et al. Nature 1985 315:592-594, Lebacq-Verheyden et al. Mol. Cell. Biol.
1988 8:3129, Smith et al. Proc. Natl. Acad. Sci. USA 1985 82:8404, Miyajima et al. Gene 1987
58:273, and Martin et al. DNA 1988 7:99. Numerous baculoviral strains and variants and
corresponding permissive insect host cells from hosts are described in Luckow ef al.
Bio/Technology 1988 6:47-55, Miller et al. GENETIC ENGINEERING, Setlow, J. K. et al. eds.,
Vol. 8, Plenum Publishing, pp. 1986 277-279, and Maeda et al. Nature 1985 315:592-594.
Mammalian expression can be accomplished as described in Dijkema et al. EMBO J.

1985 4:761, Gorman et al. Proc. Natl. Acad. Sci. USA 1982 79:6777, Boshart et al, Cell 1985
41:521, and U.S. Pat. No. 4,399,216. Other features of mammalian expression can be facilitated
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15 correspondi ng conmpound of formula 18 where R4 is
-(al kyl ene)-X -R22 where R22 is as defined in the
of the invention by nethods well known in the
Wé’r%"%/ﬁv?r'”exanpl e, a conpound of fornula 18 WREHUSD04/030442
Is -S(Oa- where n3 is 0-2 and RZ is trityl protecting

os ERRtbR o asm enth e ST 684 Rarnos chrah AT Bipoler. 1880 102:255,
us; pal o, WG? 76% @)55ﬁsé322 9%1?1264 ?ﬁﬁeés%né‘k‘é?éﬁmg US, Pag No. RE

cl oal k et eroc ara
30 t@ﬁdaﬁfﬁﬁm&lIOHWUbMW Ngs N\I‘Q9Q/l®3t490 \goamomsd
t h
[ b R o B ol b PR b odriedih PR Bat o

6,485438i ng group such as halo, tosylate, rresyl at e,
ence of a base and

tri and t i.nt he
t‘“ ‘£“W°’8&PBF§. E‘f ohtaine by sstablishing apderening suinues Gy
C[oﬂﬂwﬁmrbamkhfoh irbdfefiNéntbr ahdherPRHVEGioUnE paSTy Qé%ﬁﬂmte@ Rfixture
the like. Simlarly, other conmpounds of "fornul

n aggardapceryith Known pigceduscsra i s - (al kyl ene) - X' - R22 25
wh
An§ oXthe |a50veN3?o3|bcd prOtein %@Jﬁnetho&%nsbe u%ﬁ&féod'gt%%e

3C0, - CONR23-, -NR23S02-, - SO2N
b'°'°¥i§%§eﬁ\m§d benefifpauihriricsent fyegdn2a- where R 22, R23
or NRRNR , R and R 24 are as defined in the Surmary of

the Invention can be prepared from comrercially
avai |l able 45 WD 200%@2&4@9%/&&@004/ 030442 conpound

of T’fl@é ofinds of efitfon! a¥e§§ef£gtl‘begln#§£ mf]%fcfggt&g? Proféﬁ cﬁ as

aci d, rine, honoser1 ne
cathepsin Sath, B, &uhas Fsa,r[dhn m:hddsaﬂacpmm&:snd adoerdingly aréSusPiil Rireating

diseahgh inurkh Lo plflis bR MR ot blogy i sGppiomaiology

of the diseast. aFQ:Exanpie,ethd d’mrpommsmﬁthe invkhtion aveaisk@bin Qreﬂfngtabt%lfnmunc

dlso@é’rg lncgu(ﬁ‘p? %ﬂ{'fﬂq W}'tﬁd to, _]gv quwgtvﬁl%@beé,rqspr&asgdp@up)e sclerosis,

pempjligus anigeris Graves' dpéumyrb)aktammg’tawk] isgdténtlc ﬂugus @'ytﬁeﬁytﬁdén@ e
e prepare

rheunﬁgtﬁ(‘i r { Id%%wﬁyoas )ngltlé,ra&rgx\gdﬁ.p @&chwgpmgn%hguted to,

asthmig akkrgcbﬁdlmmmﬁ(ia'spémé liraiding it nGUrhitedad, ofda 1aNi@or tlssue
graﬂ%aj‘/ g %,mV\D 00/ 55144, WD 01/19816, WO 02/ 2045
/d $1. S. Provi si onal Appl i cation No.

6@MadRPsiB STs alkd mﬁihcd?ai ift @isofders irfvoRing Xdesbile elBstdldis, GRERL,

10 3,017 1 a 25, 03 229,01 | BI
chroric %‘%g"% P“%W@"'a 9?&?38 & »e“é“Pgrscm? brpnghiglitisi excessiye pisvayd
elastdiu&sisan astimta wef AR, pnﬁuﬁl@ﬁﬂwfs aﬁ@édr&@&a‘éeu]ﬁ%ﬁ@éé@ kucRfas blg%
froma conpound of fornul

ruptugﬁ?arg ? 3% R{ otcg&t I n%% gé@g tedﬂ‘b@?j"lﬁ?'awl%@da‘hérﬁf?ﬂ% inhipitors of

cathepsirisrRdre oflihe nﬂﬁ@trﬁﬁﬁ\af dystemf ayRAddsR. r enove the carboxy
pﬁ.gt ecting group depend on the nature of the carboxy

£ eysteineprofease fhibitgry astivitiesl of thejcompeurgds of Eormtrkayl) cari he
deterthifed BRYBOIdUNIRh tdRSdeOf GMmaBJ KAl iR tleSRE tS‘ufm)t fﬁt?zq;gr"ot a's?ays for

utilizing agueous base such’ as aqueous
measysing peptageactiy M?nﬁfhwmbﬁwn dhereofihltestrvomippings am kagwn. Typlcally,

the asﬁb%@ﬁglréscpr&%s&‘? Whucet Hyx ﬁ%ﬁls ggﬁbgﬁ'{ag 3as[e8 2&3{@% t Il)%?s of assays

Conpound
for m"é?}f’ a'swéqwasamhxbéowow(nm age gt foghvn BiplagicalifRaniples aslinglai ch
upon reaction with an am noacetonitrile conpound of
formula 5 provides a 20 conpound of Fornula (1). The
activat ed adilninitrafioncanid Pearmaceulieal Gompasithsand t hen

oppouUn tepw nner  or the
ac%gﬁegg’f&ﬁd{a Ve ﬂ"’B'za @e‘ﬁ'&bﬁ?é’a"’i‘%ﬁer?{e‘f’ erapeytically effective
presence of conmpound 5. For exanple, if the activated
acid is acid halide it is3Rirst prepared by reacting
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19 with a hal ogenating agent such as thionyl chloride,
oxalyl, chloride and the like and then reacted wth
compound 5. Alternatively, the activated acid

Wer20054128429 i s generated in situ by 25 reacting perus2004/030442
conmpound 19 and 5 in the presence of a suitable

coupl i ng agent e.g.
aniponts viaranpetthe usuaydmlmweptablp yoded kndivh Grpihe aig) feﬁmrtsns?ly orin

af. | uor.ophosphat BOP O benzot ri
oo SRRy A ST B0 i PBcHiSoHectn A SRR HA e aradunt may vary
wié¢#Bdépending on the severity of the disease, the %ge and relative health of the subject, the

benzotri azol -1 -yl 3-tetranet hyl - uronf um
poﬁgéyaqf a 5 Btgid.ﬁﬁ({ (oﬂ;q%/'(g}tors For cxample therapeutically effective

e R S o
we@g_})(mg/kghpprtdh}e tOI abket, 100 piilligraml peyklldgrdlm_b)odyrvﬁii@nqﬁgmé) per da
t)'pécag}égrr D qgg L‘&d}@g ol ts Gé‘;—%@/r ?ng ng ni]?pégfor% aptrhgriﬁer;ggallg
effédtivebrhwhﬂlmr AR 80 R Aurfdn PatierRiap Podigt Em 28O 1{l dzé/ t{§ 9oou 8 g/day,

gbl e reaction solvents are I'nert organic
blﬁ g0 abepy || spgddnyite aboyt 809 me/daye Iy samessl, (e of OTdmthlyllenée art,

act xt@fellﬁi&c uF&H P RLA KW ahl e ldﬁ%@ur& %ﬂfs%héa‘ﬂhﬁ 'will be able

di met hyl f or mam de, et erea vents s
to aseariaiina therapaytieadly eﬁmﬁwameoum\nﬂa ¢ampolndef, Fortuly\(D) for treating a given
dis€R05/ 028429 PCT/ US2004/ 030442 Al ternatively, the

activated acid can be reacted with CR R2( NH2) CONH2
wheFhs cempeunds POFaamalagB cardmadmnbslded as ;tHa&naSthﬂrc}szﬁésmons by

onet(nﬁlcl fg{{&ﬁ['n%%ﬁtes o%l %Erbuljzgg rSI %pqsalmﬁgmquﬂsnpﬁ@ or

anb
paramral (58Aimramnsuulameht;a,veﬂoheombmﬁneﬁhs))deﬁﬁ]JoB’tibﬁs dah Jaké fHé form

of BB LARABAES chliloSL paL &Sk SN dasLibed, L, Scheas O
suspngigns2 ¢lixdis, a(ct@solﬁi?ormy dMer aﬁﬁppnme d\hﬁp@dtlapiddﬁi’@do sédoof, in
gcngl%! F@%ﬁé&uﬁ ggllf?%rgmga?gp ogon drﬁatxgg WIt%t least onc phgrrm%cé_utlczlllfc’y 2

acctntabld axoipnet Amepstablé excipleats amebnttbﬁc,l adid@imidisehtioh, anido not
e.as defi.ne thelnventlon with

sdvEly T B Ferk G singAg messdient ciich SXmien g e vy
sohd H(quiﬁusm‘mro}id of, ifi the cast OF @Netd36) dMPodition, Basdous ‘ékél}l"}‘l&lt ®hat is

gen?r%lg‘/rqovéﬁ@l {B%tagg%skqpn%e%%p such as trialkylsil

Solid pharmaceutical excipients include starch, cellulose, talc, glucose, lactose, sucrose,
gelatin, malt, rice, flour, chalk, silica gel, magnesium stearate, sodium stearate, glycerol
monostearate, sodium chloride, dried skim milk, and the like. Liquid and semisolid excipients
may be selected from water, ethanol, glycerol, propylene glycol and various oils, including those
of petroleum, animal, vegetable or synthetic origin (e.g., peanut oil, soybean oil, mineral oil,
sesame oil, and the like). Preferred liquid carriers, particularly for injectable solutions, include
water, saline, aqueous dextrose and glycols.

The amount of a compound of Formula (J) 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 (1) for treating a given disease will comprise from 0.01%w to 10%w,
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the reaction conditions described in Schenme 4 above,

provi des a conpound of fornmula 22. Suitable hydroxy

protecting groups and reaction conditions for putting
wiom0s/e848¥nNd renovi ng 15 them can be found i n GELUL004/030442

T.W; and Wits, P. G M; Protecting Goups in Oganic

Synt heS| S; John Wley & Sons I nc. 1999. Conpounds of
prefecabin0.32® 0 %W, b&cﬂ?ﬂﬁgﬂ‘eﬂﬁnﬁvﬁﬂﬂhe fetalndSRAEithxBplcht od| -

and. u 1) % n no HﬁSS by net hods well known in the
excijiqos” Breably i Phastteuticn eampasWon sadminiuered i apgle wnit dosage
forrh\igH cbﬁi&ﬁxb@s’he@hhmnt 6r3h b Qg Nmit W6aBS Pk 38 Bbiturk Wgen relief of

di scl.osure of which is incorporated herei

sympiarsrigspeeifipaily requirggt Repsespniatie Rhewvéemalignm:»@s cRitaining a
onverted to a

S O e e By rer e R 1 s

hydrogen by renoval of the hydroxyl protecting group.

Sui tabl e reaction condit|$ %H,or renovi ng hydr oxy

protecting group can be s in Geene, T.W; and

Wi The pliésenGnthlpn B fottiser ek engplified, s ndt Ninfe d By itiee followmg examples

har Y s Prooaieion o s At oyl ramplssdmeiroeis o

(Referenps)avdording té the Mvemtiodd utilizing a suitable oxidizing
agent such as Jones oxidizing reagent, H51 06/ CrQ3i and

the |ike. Conmpound 24 is then converted to a conpound
of Formula (1) as descripesmmbave. 47 WO 2005/ 028429
/ US20 ﬁ@g?0442 A compound of Formul a & can be
sig gh2 Bﬁﬂﬁ)@?%éfr?ﬁbﬂﬁﬂ@%fm&mmxxn gnylpentanoic acid
exanpl e: A conmpound of Formula (1) where R6 is an
aromatic ring substituted wth halo can be reacted

wi th appropriated boronic aci der pal |l adi um

catal yzed Suzuki coupling rea S conditions to
provi de a correspond conpound o For mul a (1) where R6
is further substituted wt h aryl or heteroaryl

ring. A conmpound of AAapTuh-asy Bnt ai ni ng a hydroxy
group may be preparéd_by de-Halkyl ati on/ benzyl ati on of

an al koxy/ benzyl oxy substituent; those containing an

acid group, by hydrolysis of an ester group; and

t h'ExsaéI-Eﬂm}@xymngethylbgtﬁymlcohyl (@ispB 28 aim) wadfadded A8 "EBr (2

o) S S B DR oS ik
with hexahe @9 ndl)] washedwith bates; dfivewitk MgSO, FleRA Mg E@?Qﬂaﬁ&l under
ngg nd cqbi%vﬁyla (1), containi.n an nethy hi o
vacui, Heyde oXYsemf RN I emde was addpdtoesplution of;
tnbu@[tmlh?dﬁmo lag nLLX b db z6fbI), tzOdeH%rBML.ﬁhé &&H lcstgxs(Rrig & 3] 06 mlanol),

sui tab oxi di zi ngsha gent such as

and 2%’ a.F_Q:hl 5tyr0(1|t|)| le {hhmg,; %@%@mgl)e@,melgﬁé [pd,) cthe rg@tlon mixture
was Hé@t@&’ argoed vndera nﬁﬁf ﬁﬁﬂ%@ el:wfopﬂﬁ bﬁéﬁcﬁ@@&s@éﬁ&ﬁgﬁn&r vacuum

onpound 15 by hydrolysis of e cyano
and “t“d%‘?}%y"qg dissqivediin ntemanol (R&mLhe2N Kﬁ)\}b(tﬁtrw was addtd end the
pLepared as
mixtle Oy AP bt enigRfal Byt i Wt Rifo Y RO Eeg P
vacuynpansithavgsidirewvgsrdduted adth Wamn@(bmm Aae aqmpumsnkdtlw W4t veashed with

ether Rﬂ‘@lﬁgpe AF%JE‘II} }Eljoéfu Cﬁl@t g ogshjgl no {hﬁ"&,g gggggﬁg@l (a.) and the

produbtagas eatlatitedi with estail hcam‘te aTlﬂ{bombmad) urgdmeiayE;@mw Washel withFine,

. r Feact | the free aci.d rmof the
dried Rﬁh}@j&%% f?ﬂefeﬁ d evaporeﬂgd under vacuum to give { enzyloxy-carbonylamino-

4-(2-methoxyphenyl)pentanoic acid (190 mg, 0.53 mmol) as a mixture of diastereomers in
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pharmaceutical Iy acceptabl e inorganic or organic base.
I norgani ¢ and organi ¢ aci ds and bases suitable for
the preparation of the pharmaceutically acceptable
ve@keos/oegs2gonpounds of Fornmula (1) are set for plaThis2004/030442
the definitions section of this Application.
Alternatively, the salt forms of the conpounds of
sufﬁmmlyl paire( foim toebre wyed wrtlmm&ﬁmtﬂenmnﬁgatbalws O +2hH 858, (M'-H) 356.
terials ,or tes, 25 The free acid
- b TR Tpisie oGforbei oyt and e Abprom ot g sl the
fonbmﬂgraaﬁ.w&disfwem@regam correspondi ng base addition salt
or acid addition salt form For exanp a compound of
ForeAnaylexyy c4rwnahma&4h(2a@awyaheryah%xamw #idan be
cowwnkﬂsx,t@drsdﬁﬂa&mot@ﬁoﬂmmenm @ﬁa&géag.doy treating
with a suitabl e Y ﬁlum roxi de
sol%bqnayiomsmquamym%ﬁd %fomwlimmandm #éd;. A conpound
of b can be
corver PaR in a2 pEnBRE b P ho 3L ¢
tr é’ahqnmgow-ctatboaylsm|mah(Qarnﬂuoxﬂm(sthylphqnyhpﬁmanohIaond1 c

aci N- oxi 0 of Fornula (I)
L TGRS S Y
Sk|2I-Henz)r10}tyl’-mrlﬁahylamEtDF4 @xﬂﬁﬂl—)&)pelﬁdamm &3 can be

are tre form of, the
ﬁpc?f]ﬁyj f“ﬁ’&P?Jﬁ*F‘a’%(‘ﬁa@ d;l\#f“ﬁthﬁ Wf)a‘?“iq“ﬁlj agident (e.g.,
t I RtYensyleyesartiayibfinacl-@,4-diflesropHeRy fpeM@hdic adigr benzoi ¢
ZC{W %1 racet| c .acjd, 42@ chl or oper oxybenzm c acid,
or Zeisasylexyparhopylaming-4rg, ms%lzbw@pqn@w@sz@om 030442
SUth%hiﬁoﬁyﬂﬁfﬂonﬁﬁrﬂﬁsemc(zgoociﬁﬁ%& tpﬁ&ryg enta?toia%ln@%?ﬂat ed
hydrocarbon suc | or omet hane approxi mat el y

0C# Rr%yéqxﬁ!e?@rb\?@ﬂynmeﬁe@ﬂ%%l@re@heeyl)nenten%m@unds of
FOTHY béhz§/ by a8 Group cEPBE t%ﬁ’lo@éﬂ?d&ﬁﬁbégf iff E?(Q’Epl‘gh tR{dw to give
appropriate starting material. Conmpounds or mul
the qogrespopding % smipedcidlor m can be prepared from N- oxi des
of 5 conpounds of Formula (1) by treating with a
reduci ng agent (e.g., sulfur, sulfur dioxide,
tri phenyl phosphine, |itExumplpBrohydride, sodium
bor ohydri de, p S [ rom de, or
the like) in agr}qg%?i?agﬂgs?r?girqh&gépq'gw,ayng%e?vent (e.qg.,
acetonitrile, ethanol, aquéoysdi oxane, or the |ike)
at 0 to 80C. Prodrug deri vat ' of the conmpounds of
Formula (1) can be prepareg byl met hods known 10 to
those of ordinary skill inlth& art (e.g., for further
details see Saulnier etHdf. ¢9994), Bfoorganic wand
Steplyedi ci nal Chemistry Letters, Vol. 4, p. 1985). For
exa appropri ate prodrugs can be prepared by
r eigggmwloayqqdwnﬂéarnhasnhzmlmmomuylastcﬂmmdhmo( 17,635-3; 6.7

o 2y AP RRIERNN e RRER N Skt 2 mmon

wereaissbloetbin enetlgilent bﬁlohcﬂek(&) mn?r:aﬁu aﬁteﬁ at x‘ésmlté&ﬂﬁdrétﬁé 6151k, and
of Formyl a means known to

d
then GO0 Sa3BC-oh PR o1 ifluprabengaldstyde (1 i migh
meth§RRCEHIGHde 925 Al) @%&@@Q%@r‘é&%oﬁﬁ%ﬁ %pcllp Je%vé% min. T ¢
creation of protecting groups and th renoval can
reactiop gHwturerivap Swettjoe anpsher Pg i @nd thgn abfooned g0 wanm r tgawring
temp§¥t‘ﬂw‘1‘3§3@mmgrﬂe %%'cﬁén%mm}é’aﬁs A F&{xre{a 11%8 @ﬁm’yl prales éBO% rr?l%l and

I’rpoun resent I nventi'on conv
washef} et éUHG'r bﬂmmédrleldmvm YigShe. anaomwmfontghm crude 2-

benzﬂl&%%@)ou nlggkng?é g ﬁ?k‘ﬁ?f‘ieug)zo %glyg)ac %ctlc} @ﬁt%#g)g% ﬁlch was purlf ied by

conveniently prepared by recr yst allisation from an
aqueous/ organi ¢ sol vent m s§ure, using organic
sol vents such as dioxin, tetrahydrofuran or nethanol.
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Compounds of Fornula (1) can be prepared as their

i ndi vi dual stereoisoners by reacting a racemc

m xture of the compound with an optically active
WOQ8eVA2B42g agent to forma pair of diastereoi SROTANS2004/030442

conpounds, separating the diastereoners and recovering

t he i cal ure 25 enantjoner. Wiile resolution of
chroe?mﬁ%ﬁev e %ﬁiﬁmﬂ’éese%rﬁ ?1%4 ﬂlafelvma SYELCrelutingarjth 20% ethy! acetate/
808 HieRArieRb BIVE pinre gro@ﬁ‘ét'(S’QUZWﬁelathﬁRﬂpOUndS of Fornula

(1), dissociable conplexes are preferred (e.qg.,
Stepcd ystal | i ne  di astereoi soneric salts). Diastereoners

o S B S 5 ey R By et e
(14.4mmo)), amictatabyst, (o~ 112ekisH 2§, 55¥) Arditledphophdladoitegzendvant age

el Ao 20 oy 558 S8BRSH 48 1o,

0. 1481@&)&1 vodsidised Vel bitihriod (1 S0@SIN Hyﬂ:@gcﬁﬁ&e@asm%rmed at 50 psi H, at

differences in so ure

roon SR BHE e & Sh i oS UL hen g Bts B ¢ Her Rishoeaion n g
2(S)dgRAY oxy iYboaIm o B2 i FluSrBHes 1§ﬂa@ﬁnoﬁ4@aﬂ.dﬂmaﬁ9¢esfeﬁsul t

i_n racem zation. A nore detail ed description of
SwP@echnlques applicable to the resolution of

st t

B L B i RO EmE s
14. 4P@W'Usmswkysfbmwﬂma@ldé@e siL)pritagoled o éce, 1 ShiNa@H (22 mL, 22
0

mm(%%»k'fsrbdda& %Soﬁr%&rﬂnv&sw Aéﬁg gﬁfegé}oggg}cmat | Ozlr?%r?wé? fﬁo}]n &Bh?g bath
and stzgrérr&\saswnntpwad:at irednm teniphiatirg fov éht Thnsodentwad ther mmewebsr rotary

vt 0 BERSLE o B PO Bk GRS B s

the péhe 4ywdht pilodunhmas extriatted with ethyl acetate (109swic) 20@ indui). Evaporation of

e d st andar
the s%ﬁ&ﬂ %chpﬂ‘gital H’&Efﬁcgr\’j\éﬂﬁfée fn?tﬁ gﬁﬂx& ene &xsl%ré%/hggan&gaif
benznletjt@lbomjlaﬂ(m%é? 6aiIﬂiJOMplhsﬁyd!)prD,pldia:tamde(45%753 7 Bin@l,49%, yield).
gr a nodification thereof, such as described by Buck
et al. 1982, In Vitro 18: 377. Typi cal ly, a nouse or
r a'&(&&enzylnmmbejd'latﬂmm{(h,GIdHhJom&yBﬁm@Emw\aatdi was hydrogenated
N rote in ca boost
st 08T 8RN o' e st e BBty SRAEHET Spbateigo me) o
24 h. r%ﬂﬂ@samt reinmd by &ttention tht'(mgb Celite® ambtht solvent eﬂﬁ&’aik@d) give
the ' spl een ene fter renov of
aresiie R e e e 2oy diprargen e @2
11 mfdk PeRSic). IONMPIBNISO;): 88178 (M) ofd OVt, U2 716182, 21, 099 m,
-c_:eél S expr essi 3 nmenbr ane- boun i munogl obul 1'n
2H). M$.20%7 M+ 19@Maldt i gen, will bind to the plate, and
will not be rinsed away with 15 the rest of the
suspension. Resulting B-cells, or all dissociated
spl een cells, are then Exemele€ to fuse with rryel oma
cel I s tost@h .
nyel oma | ?ne?sibg?mlfz‘gﬁ?%“ ﬁﬁ@pﬁ??&g{p%ﬁoﬁ I ncl ude
t hose available fromthe Anerican Type Culture
Col | ection (ATCC). Chineri nti bodi es conposed of
human and non- human am no d sequences may be
formed fromthe nouse nono nal anti body nol ecules to
reduce their immunogenicityi#n 20 humans (Wnter et
al . Nature 1991 349: 293; obugl io et al. Proc. Nat.
Acad. Sci. USA 1989 86 4z ghaw et al . J. |munol .
1987 138: 4534; and BrowA et a? Cancer Res. 1987
47:3577; Riechmann et al. Nature 1988 332: 323;
Ver hoeyen et al. Science 1988 239: 1534; and Jones et
at. Nature 1986 321:522; E¥ Publication No.519, 596,
publ i shed Dec. 23, 1992; and U.K Patent

Step
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Publication No. GB 2,276,169, published Sep. 21,
1994). 25 Antibody nol ecul e fragnents, e.g.,
F(ab').sub.2, FV, and sFv nol ecul es, that are capable
WO 2008U2kd2b1 ng | nmunol ogi cal binding properties I{Z:fT/éd'iso4/030442
par ent nonocl onal anti body nol ecul e can be produced
usi ng known techniques. Inbar el al. Proc. Nat. Acad.
St '. USA 1972 69: 2659; Hochman et al. Biochem 1976

ot il el el s bRy o S pmh il >

(trijeBhylsilgl)propdns by the Gr&:1hod bB Caliv) J50rk3Ched 51982 F, 2 135-2036.
StP . No. 4,946,778. In the alternative, a ,
ge-di spl ay system can be used to expand the

o nmamym pha‘fyﬂ-il Qref¢ndWisazbrdyZR8 R w&cmsmmethaﬂb followed by
Nat ure 1986 324:163; Scharf et al

airaghlsiig uiping3 S16 peide prodsct pdich was our A 3o Eeland
chrémfa f |
BB 1130 ey Scoherlp sl yBlcl wap BV e i e il
cmmqqaé &% procasdisg andesprited iy RGT applisationgublicati@eNo B0 2004/052921,
i. USA 1991 88:7978. The
Reﬁk@fﬁgggg!E@%gg%éggﬁm?he heavy and |ight chain
portions of the Fab nolecules selected fromthe phage
di splay library can be i Iatgg?or synt hesi zed, and
cloned into any 5 suitabl’e or or replicon for
expr esSynthasis ¢i2yS)shenzyddxlyearbonytassisd-84pyayciil &/1propionio acid
used, including, for exanple, bgg{grial, yeast,
i nsect, anphi bi an and manmal i an{sylst ens. EXxpressi on
systens in bacteria include thééiﬂ escri bed in Chang

et al. Nature 1978 15, del et al. Nature

1979 281:544, CGoedd ady 66§ Acids Res. 1980

8: 4057, European Application HNo. =3 36,776, U S. Pat.

No. 4,551,433, deBoer et al. Proc. Natl. Acad. Sci.

USA 1983 80: 21- 10 25, .and Siebenlist el al. Cell 1980

0: Thggitle quqgggw%prgqu@mrmm%mylpmhmdwlgmos@ lactone with
P SA

_PY’%&% ARG YRy P B s A Crehilees 145007 2By

Kurfiofowing tlie pragedure @stribedbaye, but 9@Btitubng phazokéuwitel , 2 8-triazole

it S S0 ok 85y AR o i

andmbewhxy@mrlmm%[lm tHD]- I-Dasombnuadtmd tkspectively.
Bacteriol. 1984 15 158: 1165, De Louvencourt et al. J.
Bacteriol. 1983 154:737, Van den Berg et at
Bi o/ Technol ogy 1990 8: 1¥xamiglerze et al. J. Basic;

M cr

B o Myl s A5 i ep o RiRg o rg??“@%x@mmw sid
4,929, 555, Beach et al. hbtug§§§981 300: 706, Davi dow

et al. Curr. Genet. 1985 10:389y Gaillardin et a

Curr. GCenet. 198510: 49, Bﬂllance et al. Biochem

Bi ophys. Res. Cbnnun.;igale . 284-289, Tilburn et al.
Gene 1983 20 26:205-271,9YeNtor®@ al . Proc. Natl.

Acad. Sci. USA 1984 81:1470-1474, Kelly et al. EMBO J.
1985 4:475479; European Application No. EP 244, 234,

antp tﬂérﬁbnﬂ&ly‘cﬂﬂéﬂyld?ﬂ%%ﬁlﬁﬁio@@ Wopidifk a&&h@ﬂ?pgster E)SOO mg, 1.75

EX ressi on of et er ol OISOUS %enes |n I nsects
mm%)c'e @rmﬁusm@acmna&(é mlpand 0.4 MiagieoushaHCGuq()2 mL7 255 ofieq

A R R PO i 4 B3 B ey o
2.5 heThegreactiop mixtRe was Nieg evaported al 3BY w2erhdve, acGanibide)@ahd theagueous
al. Gene

57
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1988 73: 409, Maeda et al. Nature 1985 315:592-594,
Lebacqg- Ver heyden et al. Mdl. Cell. Biol. 1988 8:3129,
Smth et al. Proc. Natl. Acad. Sci. USA 1985 82: 8404,
W) 3085/02842%t al . Gene 1987 58:273, and Martin BCTAK2004/030442
DNA 1988 7:99. Nunerous bacul oviral strains and

variants and cor respondl n per m ssive |nsect host
residel was washschwithsther. Theaqneausmhassvas acidified with 6N H(1 to plj 3 and the

mlu&@%ﬁ%&?ﬁ@&& ﬁﬁ%ce%f' 7}25&: FMr{ch ngaﬁtz &brs w@ﬁ:‘\'g;ﬂ dried and

evapdratedionyRib2(Spierriytoxpaarbob BRI 73AthRzel- Z-mlpd)plwwdalde(ﬂolhhg)
Nat ure 1985 315:592-594. Manmal i an expressi on can be
acconpl i shed as described in D jkema et al. EMBQJ.
1985 4:761, Gornman et aIRdHEmﬁI?hbt' Acad. Sci. USA

1982 79: 6777 B shar et, al L %985 41:521, and
U S. Pat. yat 990 @“meﬂﬁaW“r Y PREridipe amal i an
expr essi on can be facili i WD 2005/ 028429

PCTI US2004/ 030442 as descP) 8 in Hamel al. Meth.
Enz. 1979 58: 44, Barnes et|al] Anal. Biochem 1980
102: 255, U. S. Pat. Nos. 4, , 704, 4,657, 866,

4,927,762, 4,560, 655 and Rei ssued U S. Pat. No. RE
30 985, and in Internatlon Publ i cati on Nos.

s B 5 AT 00

400 Grd @) sGifiin cﬁntda I(lQ’ﬂngﬂﬁminmllapp evatr (550 nide) vai Stirradeat rdom

est abl C l [ es of 0 i di um
et AR 78 PR AR P 8 ystodf [ Al i broduct was
extriidiéd Wish dilgy) httﬁaté él’hmfgaﬁd eiractswere washed evith brimenand dried biver
known procedur es t he, above- des
magh R ethe R Ao Rgr S e GBS 1 B ortone O FarRing g yAno-1-
ethylijipdridfie @nd Mz rwsl«l-d)l'aheﬂ &‘th}ﬂpnﬁdr?dliljet(hﬂ B. deB”lmxture of products
i nvention. ar neco il e COo
was {18564 WIS A1 SO QAR oL kAR L e BIPR feperature
for 79 RUBRTRShafIHd aﬁesscaainhms\ivae mdfed B,vaadhno thefresiduavak Booled
particul ar cathepsin S, and acc rdu@@kz gggtuseful for

to give d-aminayt-cyagod rethiylpipssiding agp pryprallipe s ease
activity contributes to the pathol ogy and/ or
synpt omat ol ogy of the disease. For exanple, the
compounds of the i nvent i BeE%E Qsef ul i n treating
aUS HkHEGY B?Z(Sﬂbe?lgflél)@"c&boﬂymIH&BI(!)-memylcyEleﬁcnUlmdpﬁﬁld Rid
juvenil e onset abet es, psori asi s, tiple
sclerosis, penphigus vulgaris, es' disease,
nyasthenia gravis, system c | upUs—€rythenotasus,
rheumatoid arthritis and Ha@hi npto's thyroiditis,
al l ergi c disorders, jqcludj butonot limted to, 20
asthma, all ogeneic gEEBﬁ:ore ongles, including, but
not limted to, org ransplant® or tissue grafts
and endonetriosis. Cathepsin Sis also inplicated in

Stepdi sorders invol ving excessive eIastonS|s such as
chronlc obstructjve pul nonary di sease

(o loperine e B 2 1100 ek AAea 45 Bl Sy (40 mL) at room

tcmﬁk‘:ﬁ'@' £ OhMs s?irrin@ f&slthhﬁ@ s@lﬁ‘l@onﬁﬁﬁ%ﬁ@d&dd&wtlﬂﬁ%ﬁﬁﬁd tHe®exand Was
i'ovascul ar di sease such as plaque 25 rupture and

washedivdthdwine andedried path magnesinm subfatec Avfiseicqngentriation qf the organic layer,
f | bitors of cathepsins S
. 5 IRERbOWES obtdHdE p
205§%gq2%ﬁﬁggéﬁﬂm?$2%tnEﬁt %ﬁ system ¢ anyl oi dosis. The
StepQyst ei ne protease inhibitory activities of the
conpounds of Formula (1) can be

58
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determ ned by net hods known to those of ordinary skill
inthe art. Suitable in vitro assays for neasuring
protease activity and the inhibition thereof by test
Wi PLRuRds are known. Typically, 30 the assay Npasm&5R4/030442
pr ot ease-i nduced hydrolysis of a peptide-based
substrate. Details of assays for neasuring protease

in hl‘riliubmﬁryh)@ﬁi'ﬁb (mtsyg znmnﬁlet) wa®hdded alrefinPloQ%00 BIL of flask charged
Adm ni strati on and Pharnaceuti ca

th@g?p&&q (@%wg) wﬁs @é%lﬂ?hydwm eger (Ede.pdimemai - wi | |
meﬁlg géigizeg?'g b (@) 2% O HEN z& - %?m)(ftgf 7 £ el sYfent %/ moved and

PCT/"US unt's Vi a any
the easidae wanpurified bp celbine chronietggﬂaplotmyxeldmzmhuymyqartenylhamo 3(1-

n ne or nore therapeutic
metiglgﬁétlés{pe&kl)t’r%&c’ﬁ'%ggfp &yfiﬁt%mﬁgé Yive anount may vgr; !
Smeder dependi ng on the severity of the disease, the

a elatlv heal,t e subject, the,
of % R BRisam B 4 oot raponiciaReat 7.6,
23.8 mfoamuisecawdwn e hfigtreioy Scefonifile Y8 MLPANdD. pmm@mﬁco; (158
gﬁé n?X range fraom about 10 nhicrograns £
mLmdg‘gF Bn(1-1 i) 3¥oe aqdsd Ardfhe prartionaixies Wastired ggorously for 8

h. THelrbdcHbRMARGRE whi {h@ﬂé\ﬁg%rbt@@ ¥t 0PCIDtenddtB /a&%mtﬂﬁr arfd@¥e aqueous
typicall from about kg/ day to about

resicliye yagmepshed withether oFle etherea by%w@apmcamra}cd tefmbidﬂ)-%

@m&e&rb&@ianﬁﬁo 801- mmpwae;}wn@bt}.%p .dfxfégr%ﬁ {)Jr&{“; gP Offe

to about
aqwﬁyﬁ a'ave was alesed w@o@elmg/, theyH was aglslnted gu 3 withh@N BICI, and the solution

r r
wasgg%cgbga triéﬂy v\%cefg{éehgbﬁe cetaépq %?gx}s?g rg%éd(}"fnd %kzlp%ﬁ?e% 16'i21 2(5)-
benzyhgxtyrasbanytaminass l-mb@ylaynl@enwbpxapmmctaandm 4g.
therapeutically effective anount of a conpound of
Formula (1) for treating a given disease. The
conmpounds of Fornul a (1)Rdﬁnmbé1adn1n|stered as

h t f ol
PSS g SRR R4 20 R G Ry
or by suppository) or 15 parenteral (e.qg.

i ntramuscul ar, intravenous or;§ubcutaneous)

Conpositions can take the forjm of tablets, pills,
capsul es, sem solids, po;nast ai ned reI ease

fornulatlons solut|0n§ spensi ons, elixirs,

aerosols, or any other appropriate conposition and are
Swpéonprlsed of, in general, a conpound of Formula (1)

i nT&QB@ﬁH&%luﬂ&a ¥¢A3n @{tcirﬁ%];oaeé?%hgn@( 10BC oL llnﬁl%g i methanol (50

ccept abl e exci pi ent. Acceptabl € excl pients
mL) ¥ HEh a‘fdssl N}BHa(%P&aﬁﬁ ﬁmq!hqtuooﬁ A@ndstmmmtzs Abfopdhethg whgtion

mixtie VRS guént!ﬁedt ﬂg%ﬁé’iﬂ SYNIHE] kEfm)‘?lflL)tangfthe:tm Qﬁtrﬁg&i'v\){@ et|1y1 ether The

i ngr edi ent eXxCl pl ent e any
etherapal Hap washed with bring dtedwitoMaiQs, and cotntetshpogive 2 a,a-mﬂuoro-

P SRHBI 0152 P AT A o

|nte
StepRncl ude starch, cellul ose, taIc gl ucose, Iactose

. f | ...chal il
o580 P AT B il B B2 b g o
then smpodedmrdaiee duemguetham(mw | Alsolutibini of d, 2k trifTudrb 1 K(4- fROES-

e o505, TSI S o i
2 h aggbyra Gdmprature, & sloﬁhtiSn of thifluorbmechatul tony NehiRide 0ff 68 g, IO mmol) in
an| able or synthetic orig

tro e
d'efhﬁee“ljf ‘%ﬁg]a)ﬁtﬁsa eld A%g%@a{he Rﬁ'?qtlonm' fcavasawnchedslwa%ga
oil, and the like). Preferred liquid carriers,
particularly for injectabl ggsol utions, i ncl ude wat er,
sal i ne, aqueous dextrose and glycols.
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30 The amount of a compound of Fornula (1) in the
conposition may vary w dely depending upon the type
of forrmulation, size of a unit dosage, kind of
waxgdosomats and other factors known to those opcgigkidos/nzo442
in the art of pharmaceutical sciences. In general, a
conposition of a conpound of Formula (1) for treating
solatiogi of daHAI0s emdbibe piothict oaspitiasted Wit ﬂibﬁyD&hé}‘&!V'lhe ety webs3

2005/.0284.29. PCT/ US2004/ 030442 f 0.3%v to
Was\f%vw"ggﬂaw fe, 389 @a F@H"tﬂt wes mers@rte A waeqroweﬁhﬁgeswfpam

aci®¥ 22Ptiflidroqr(4- fﬁ%f‘ob&!n?l)étﬁyl eSterqB8iggbl y the
phar maceutical conposition is a mnistered in a si ngl e

unifirocsgdingas deﬁesrbﬁﬁl mdixapplett shosedrifluoramatieanesulfonit acid 2,2,2-
ad |ibitumwhen relief of
mf@gl{rar)gi %ﬁgﬂF% g%%@?%';rg‘f R(/i required. Representative
pharmmaceutical fornul ations containing a 5 conpound of
Formula (1) are descri bequ; Xpnple 1 below. Exanples
The present invention is Ur T her exenplified, but not
limted by, tSathésiddf@dRwifleararigR)e6l- ﬂdimbphehyl)tﬂiahat e the
preparation of compounds of Fornula (1) (Exanples) and
internmediates 10 (References) according to the
i nvention. Exanple A Synthesi §F33f 2(R
) - benzyl oxycar bonyl am no- 4G5 ( 2- net hoxyphenyl ) pent an
oic acid 15 To d,/-2-net -a- t hyl benzyl al cohol
(0.5 g, 3.29 mml) was dued 48% aq. HBr (2 nl) and
the reaction m xture was stirred rapidly for 1.5 h.
The reaction mxture was diluted wth hexane (30 niL),
waJlead7$iG telugae @6 mLidichbrometirand/(PSOd,) sblutibreofet,2,and

RTINS PRI B iy o s

addesldrashly distitéd catechdibrirariet(l .66 myclt5.62EmmhO1) 6 Therteactidn Afx ool a),

oS8BT 5B P B 2 By W

reaciemmémee (vas atlowed Tdmeamﬁaeddnoﬁmp%mﬁxter €he Y@aGtidnaRikeafk Wis dBllted

C unde I trogen,at nbs 5 Benzepe was _ .
with Pl oot GRS e ge peiop dnadnc BaETAdriEhover
maglﬁsidnaﬂxbﬂate( flRered gnd ca@ideitEed(tb pﬂi\c)de ‘A@alcﬁdﬂﬁdolﬁi’\dastshﬁpeg&d in

TN eI T S
and Ihe sasdlue suhj@tedmb flash dhml@gmih)e(n 0 G2andst ) ethylacctAE)Ue ploSide the

r t.o renoye the tjn by
ale Snisind & BRI E S rbeyjalf Wl et var dteined o be
95: 5(b§@h|}al M@Ct(hlﬁlralw OBuUEIuMIR 95 Rexahied€S REprobdnbl B6BIMIphase, Ret. time
| ned, organi c Iayers wer e washed wth

maj%P'foH%"t% 75??’3‘& tttﬁnq\@g@alsomt;rﬁt?gflgan -and evapor at ed
under vacuumto give 2-benzyl oxy-carbonyl am no 30
4- (2- met hoxyphenyl ) pent anoi ¢ acid (190 ng, 0.53 mvl)
as a nmixture of diasterd6#gEense)n 54 WO 2005/ 028429
PCTI 453044 OBRARL. codkiphdrineeky1sul : i
Wi t h(L)%t fur fpﬁgrﬂpuﬁﬁéc@t [ on}J Sl QI\s}r9 mlh%rgqfﬁ%ﬂﬁnﬂ
356. Following the %*M%@G@P@P%k@h bed above, and

utilizing appropriate starting rr;té%rlals t he

foll ow ng am no aci ds were prepar

S
CFs
[jk OH
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2- benzyl oxy- car bonyl am no- 4- ( 2- met hoxyphenyl ) hexanoi c

acid; 5

2-b. enzyl oxy- car bonyl am no- 4- (4-fl uor ophenyl ) pent anoi c
WO 2605/028429 PCT/US2004/030442:
2- benzyl oxy- car bonyl am no- 4- (4- chl or ophenyl ) pent anoi ¢

aci d;
SteE!’hlbenzyl oxy- car bonyl am no- 4- (4- met hoxyphenyl ) pent anoi c

id; .
gc Ibéﬁ 25 wksr bath cpeied solition of Licysteing infIN codismettydyaxisle €749 M) and
dncﬁﬁﬁ@(ﬁ% ExL?@héjtrea ed w);ﬁhg{ﬁnﬁocgnejfhy(l%/c{owop?n $9837R man,\)e @F j'eactlon

benzyl oxy- car
mlgtmeaypmaﬂom td wam@to room temperature and stirred for 16 h. Dioxane was removed

unger peglgééﬁl p?éyur dqgen %suq{]r]lgna%ucd'ou soqgttlol?l v}as%d uEtScP ttoa;)HOG with 6N HCI
andelmd myh mﬁygemrlfmmjblhamhe Profindt a6 célicoRd By VARG Yt SR WAthed

i C
wit) hB’é“R%WS%PPE‘JQJF%’dﬂ 18 A iaming Seveloprenyirastylsifagalpropiania acid
(5708x) aca dhite solid.

Zgbenzygoxy car bonyl am no- 4- ( 2, 4- di net hyl phenyl ) pent an
c aci

2 bﬂf‘ﬁﬁ’h@%ﬂte%ﬁfé@ SothtfIH o Bk auémﬁilh{]iﬁldmfé @B& Y ok %%)awas

acid

addgd %ﬁﬁﬁb@g@g@apwmpmﬁbylaﬂ(amdmomohichmdo ﬂhea@dht)opem ddne by
tapﬂhé: m%hﬁm e 4 Igpg @%Lﬁﬁ ¥ﬁ‘c§ mﬂzr a? Q(%G%tr yflﬁ)gel{ geas evo l(xjtlon

descri
Thfclm bagly pyasrginayed me;hamqmn anxtuh‘c NG h&t@m rgtlug fdd 16 h. The reaction

mlx%figgﬁrg \O'tig %cﬁé %tifcoglleé nua(r))rloo\ﬁzgtay %9@1 ﬁ]@l p&f %EHO mL) was

added; ffeflowed by d;ophtshl@ddxlﬁ)ﬁ G 3ateB(5 16LY 15%,aq@duszodium l@lddoxxde (5 mL),

A0 e T GRS I e
filterash H‘ylb Simateomdsariedievet ddhydiops ﬁﬂﬂmﬁiulﬁ_lfe?zldlda%bndeﬁ@ﬁ%d Oto élvc %\(R)-
cooled to <-

. f ' d :
emib g TR G mbRsdRi e msb i dhdERy e (-0 mi. 20 mrol)
Stei h net hyl ene chloride (25 nlL) was added to the

over 20 m The reaction

25 e LM B PR S 5Rbr Do Fsermenol 30 m,
0.5 rahlbbmmht}'dromaﬂﬂf (BomLpwére added b&tivard @AURSledu sé&s {050 mg) and N-

ur e t hen poured into ethyl ether
meﬂﬁy}ﬁﬁﬁ{l%@ 59' V\',glgﬂgwﬁafl't §jrring lin B}]f‘l%orafﬁ ﬁlfg@}c acid
2,2 bwé]uofdgﬁﬁbtbnylahyl&rsw €905 @igad. BQﬁn@?\(@s £dabfighddhe reactlo? was stirred

st oGBS Foraubis Hineanon o Warog s disate was
conczﬁ%ddozaéea dREShA @i@dlb M2 dlumr
m Pr es]surte i-iﬁ& %ol urmu( Nﬁﬁg‘hg{%ﬁ?ﬁ% a\?gilr he?)e&red
'“'X‘g%er?\ﬁ‘aﬁss?'afféf’ 2(8 b%cvfé%w'mah:drsvgamw,gaﬁuﬂwo &Sy,
henyReHy bk d)-prdpagtitiofl) L.C. X328l geme
P eng g%nzy|%f§£r bonyl a%ﬁ?lg 3?%[@3 3tzlz:éfl uorophenyl Jacrylic
acid nethyl ester 5 (14.4 mmol), and catal yst,
(+)-1,2-bis-[(2S, 592, p fegynggﬁyl phophol ano) benzene
(cycl ooct adi ene) r hodi um %I trifluoronethanesul fonate
(St reet . SpHeasiseill -aninocydoridrandeartbirilrydrohidrigenol ) was
di ssol ved in ethanol (150 nL). Hydrogenation was

perfornmed at 50 psi HZ at
HoN_ CN

2& HCI
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room tenperature over 2 days. The solvent was then

renoved by rotary evaporation to give

2(S) - benzyl oxycar bonyl am no- 3- (2, 6-di fl uorophenyl ) prop
W2005/0284290 net hyl ester. 10 Step 3 PCT/US2004/030442

2(S) - Benzyl oxycar bonyl am no- 3- (2, 6-di f | uor ophenyl ) prop

ionic acid nethyl ester (5 g, 14.4 mmol) was

di ssol ved in nmethanol (60 nmL) and cooled on ice. I N
StepdOH (22 i, 22 rmmol) was added dropwi se over 15 min.

TheA mxtureiof benapphienone imims (256230M 88 niot, wnrtchpindmguﬂit&témmmle

Ay e
Erl@M&pr faksk amieanitdogenat roemi tdﬂﬁbr&iﬂ‘é f&rr KRS dTheiréddtinehBture was
100 nd then wwth I N HC to adjust the pHto 4.

filt 05? ke Ripespiated P@&oewmhecrsldé@m/qhe hltwteayas ewwtmo dryness
in vé&Yd. Mhe resﬁﬁﬁé’n%&@ﬁé Wik cﬁsfsolvécnﬁ eﬁx@} {490 L nZWEsI\ed with water (200 mL)

crystallization of the residue from
andbring r ARer/drvingoNsT magnssipmsylfate the solution was evaporated to give

6-di f 1 uor ophenyl ) pr opi oni ¢
(be&ﬁ%w &Ké’a@xﬁﬁd}%@é@éﬁﬂhé‘@?%g%& yield). Step 4 20

Step? S) - Benzyl oxycar bonyl am no- 3- (2, 6-di f | uor ophenyl ) prop

i JL AT 8 PRl UEARRTEL £ 4 metl iy Pl L FOI AL hikves

cooled oh e u(u&(i)@ltmgen dndithen2réatad w]fhl berezgl teiktipitamibeshiune clorgdd (1Y g,

0 008 T AlBR | e oR gt i G S5 by alopnago0 m.

1 2-Dihbémﬁtﬁhyib (Btailgr 12264 iginve Aldnch) was then added dr0pwxse over 250rryn to the

reacf)ﬁlb asture wl_‘%‘wég)r R l aI or}mg wa\ta![] tp.a mteyna@le(r{pgragme near
+107C 6 ThiZreadtioh mv&ul%xva@ fRen st%'%dzdi'@orod\sﬁ for2f¥%h & rédMi-teinperature and then

9.7(M 1 theS|s of
W“ffg Hg I maf%m? q:fEF 45 W'hhs% ERfy | 1he spmpiartexsasts wors veshowith
brin@ e FARD WG M%mm%%eﬁhﬁ&ﬂg, toluene was removed by rotary
4- Net hyl - 4- phen tene was prepared by r

eactin
evapgraDR FBIve AR & 8lo| TRRFESHIUG way gissohie Fyoibngyieyase 4R el yeated
wnthtmﬁltéfﬁidfmtérc@fho%ti |aﬂoweh to €5dl. A@Aﬁmw seﬁa?&gd arfdl fwhich was removed
2125-2130. Step 2 - Met hyl - 4- pheny pent ene was
by ppEAR M)e eraiching mdachﬁna$aeﬁptmndﬁ§wnmnmaFqlwwadvlw\ was
cooléll &g foy & hs Wight ?@loqr%?ﬁ&'lﬂ Wée ES IeG!ed %ﬁftﬂdg@n %g@ﬁﬂd with cold

ch was purified by silica g romat ogr

whi ch
hexage QPeE'Y:" Tbenghy d@b%mln@ermwama@nnmg (30¥é1®)-convert ed

Step0 the title conpound by proceeding as described in
PCT application publication No. WO 2004/052921,
Reh @tighre of 1-(benziysdgdidemeaminojayelopropariccabanisrile (1056>gadrid4amol)

Pce'ﬁ)fﬁ'&ﬁ‘ﬁ@'l 2981
OB B) benzyl oxy2ar boryl anr b 4. Bt (A8 yAs e o o

tempgratuge fpr 1 5r eThq qthes lwm@mamawﬂhﬂmﬂm«s myext waesareasTag with
ethersﬁig t IS )g?gv??tg%d 1?:&'];25 Hﬁefibtg Iv?;%eqnl? %&Ln&ﬁy %%ggder

aceto
(13.51935, 107 7105-7109) .

Reference L :
Synthesis of 2(R)-amino-3-[2-(difluoromethoxy)phenylmethanesulfanyl]propionic acid
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Fol | owi ng the procedure described above, but

substituting pyrazole with 1,2,4-triazole and
1,2,3-triazole provided

WOQpesma9| oxycar bonyl am no-3-[1. 2. 4] -t ri azol - Jpoi2004/030442
ionic acid and

2(S) - benzyl oxycar bonyl am no-3-[1. 2. 3]-triazol -1-yl prop
ionic acid respectively. 589l e E Synthesis of
2(S)-(tert-butoxycarbonyl)am ng t hi azol - 2-yl pr opi oni

c acid =N 25 To

2-tert-butoxycarbonyl am no- 35t hi azol - 2-yl propi oni c
acid nethyl ester (500 ny, § nmmol) in a mxture of
acetonitrile (6 nli) and,.g |E{ueous NaHCO3 (12 i)

was added . Al cal ase (2 4 Lo 0.08 nL), and the
m tenperature

sol yt Stirre ous Vi
7 or g8 EindhciR s 25 At By olaCB a3 Rinorhs sooed in an e
water bathr Neatl] —&tonﬁ&efﬁyt—@-dffﬁﬁib‘ﬁﬁﬂﬁ LtfeRithd gl'() 525122 B ?@;Jlmas added and
id

th‘ie,:gu"%ougﬁi{gg' WO ﬁl 05/ 028429 PCT/ US2004/
SRR BYPEre g AHIORYefl de stir eRdWar 18 6o [smagratuiReverd hdThe rsation
mx)MutehveﬁNockﬁl intaf id@ttath aiw %etp@ﬂvas%ﬁju%d 8 stH??N B "R ﬁ\fjHCl when

et hyl acetate, he conbi ned organic ayers wer

thetvméﬁ p&qcrpétate Ahag for@gcblg;@grgq tog thiek tpjalpwd stirring. The precipitates were
colicia ‘oS' Qi&uﬂlﬂl@&f%ﬁ %#H&Mlﬂme’gﬁg@a tﬂdr@é Y1 a%pmlll%tlog o é}vé: the title

acid . erence esl s
compoy wgiyawbnte@myl piperidine HEN- ,CN J 10 A

m xture of 1-ethyl-4-piperidone (13.2 nL, 100 mol),

anmmoni um chloride (21.4 g, 400 mmol ), sodi um cyani de

(19 6 g, 400 mml) and wReferen¢e3d0 L) was stirred at

I r of the tion

i e PR EAA £ il B o e g Shorce
extract ed vvlth et hyI acebbit £N The organl c extracts
were washed with brine an i &l over magnesi um
sul fate. Rotary evaporati f the solvent gave a
m xture of 4-am no- cyanoNI 15 et hyl pi peri di ne and
4- hydr oxy- 4- cyano- I-ethylpl ,idine (7.67 g). This

Ste éTTthure of products was treated with 7M ammnia in

thanol (20 nL) and allowed to stand at room

t efpe selitithef 1 4Qfioxd%-dra-sPirél4 SRELALOIl4. ?g‘%@%ﬁ%gﬁn g@@f‘ (o
Wer e acuo and the residue was
mL) was dq'ed;ﬁ?h\fﬁaf’g ggy%lampl)e?ml’rﬁ(b@g) atdidflergacgtic acid anhydride (25.2
g, 1mmmbalat 0 P& tienlailohvédlto Warm &) to BBm ?&ﬁﬁ-}zﬁﬁﬁ End %A EH9S hSThe

reaconsmiNE 39t BHEDREA Byl PR e INICE god brrrdriddito
Mgm.o Riefnoodl oBthSsiPent, y1e18@t1b(¥ '4%{&&%0%9%6186{14 5§d%9 391 D3

was added to hydro rom c aci odm 25
t"ﬂ‘{oé‘?FH@F%ﬂed%g) Rhe erpdesproguct wes usest inthenext astion! ut i on was
Step@xt ract ed with hexane and the hexane was washed with

brine and dried with magnesium sul fate. After
c olidBniolution gA1-6k.4-dleaa-8ragasmioo[4. Hger8-y1)-2,2,2-trifluoroethanone (20 g,

83.7 mmol) in THF, borane-methyl sulfide complex (83.7 mL, 2M solution in THF ) was added
at 0 °C. After refluxing the reaction mixture for 12 h, the reaction was cooled and quenched
with MeOH. After removal of THF, the residue was extracted with ethyl acetate and washed
with brine, dried with MgSO, and concentrated to give 8-(2,2,2-trifluoroethyl)-1,4-dioxa-8-aza-
spiro[4.5]decane (19 g) was obtained.

Step 3
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20.5 g of 1-nethylcycl opentyl brom de was obtai ned.

Step 2 58 WD 2005/ 028429 PCT/ US2004/ 030442 Tributyltin
hydri de (37.8 g, 130 mmvl) was added at reflux to a
wWiDmosri2sado f | ask charged w th benzene (200 nl)PEEES2004/030442
added Z-dehydro-Ala nethyl ester (15 g, 64 mol), 1-

nmet hyl cycl opentyl brom de (20.5 g) and ATBN (1.9 g).

Af t8(2,22-Frifludrecthyd) LédioxaB2za-spimoldaant (37hd 6mesil)dwas added to a

soll.\é%ﬁ é’g%fgﬁ'% 1?% an(aI cqynﬁgg gi?aﬁ\ggrrrgﬁumﬁg for 12% 9)0 solvent was
rerrmeédm Ign;y chudp emz,yp)tﬂﬂmoaﬂiyl)plpanﬁldAmb hydro&ﬁdrﬂb whithSvag used in

theﬁe’ﬁé‘i"fitﬁﬂnoxycar bonyl ani no- 3- (1- met hyl cycl opentyl ) pr opi o
StepgC acid nethyl ester (7.6 g, 23.8 mml) was
di ssolved in a m xture of acetonitrile (82 nL) and

M ayerbision ofprpmenun ehlerida3)2 g AR mml)aﬂna@@taglmcy@mdq(mtj g, 60
55 ST B U, SLAG o s
(3.5evap ummsaﬂdﬁanomgeapmmmmm&mm¢ for @ daysnd'he kﬁéutlon was

therfﬂ‘glgéﬂpéa H ﬁs\%vﬁ’lyfodmf ea?%?ﬁ@ gncy\qhg R@%ongﬁlxmp- Ilsas%kpa%{e%%!nth ethyl

S concent
acetbemmrdmynwm}iyiS@m tthOBte(nﬂwmemtysled yecyielp e mtiythief @iy droixy-1-

@ Fuirat e B Pty P e SR nad Y L BBRrSR B arine+

carlﬁhit:hia Thig arixttile &vas thet treapetl wiiEEN ensinbnia tsadtmm ih MeOH for 12 h at
roong\}%?aglgégkﬁg rgllpqg\[a ot%%esjo C gtt t te?csll %‘vras sssélv%crl Imeethy;? %er and

treate@ Wt 4AICEdoREBY Intidxase. SFhe SolidR tweyd mxeeddcaﬂ@ Bfiad UndErORL @M, to
Ref efence.H Synt hes

ylelg p%g]ll%)olr é?n%%%gh@glﬂhﬁ' wp@dg@ﬁgarbonltnle%ygroch]onde 2.5 9).
2,2,2-trifluoro-I|-(4-fluorophenyl)ethyl ester 20 Step
1 To a stlrred sol uti on gkample 1
'-tetrafl yoroacet ophone nol )
Sbﬁéf‘%&rﬁ’&’" ({ syanogyojonsepy dla@aylma@ﬁwsw@ng@(g) (252 slf}mm J(RS)- -
at 0C. After st ihidph&d2-glet d)ﬁg,},fngypm%,dﬂam;dge reaction
m xture was quenched by adding IN HCl (100 nL) and
then extracted with ethyl eth The 25 ether extract
was washed with brine, dried MySH, and
concentrated to give 2,2, 2-t |quoro-

1-(4-fl uorophenyl)ethan%l %{%2 g) which was used in
r|

next step without furig ton. Step 2 NaH

(640 ng, |6muol, 60°\| neyfal |I) was washed twi ce

W t h hexane (20 L) anﬁ hep s pended in dried

di ethyl ether (20 nL). A solution of

2,2,2-trifluoro-1-(4-fluoro 30 phenyl) et hanol (1.94 g,
SmPﬂO nnDI) in diethyl ether (10 nmL) was added at OC.

2 58 0Pt A SRS Sy i

(corrim)ermﬂyl available) (H.@lghiq.0 mirioBrin (ntthalmlll Oﬂani)am mirodwcfeﬂ HCIgas for
nched d a

15 il i s iBEh nly B g SR8 A HEE e oot S8 kel e
solvérit e/am«irdmbommé uidet vaxabm tb givd inettyl Rydmirs-Bohenylhahane-
sulfanylproplon te\f-\fdi ih quantitative yield (4.98 g).
Step 2

A mixture of methyl 2(R)-amino-3-phenylmethanesulfanylpropionate HCI salt (4.95 g,
18.9 mmol) and trifluoroacetaldehyde methyl hemiacetal (3.12 g, 24.0 mmol) containing p-
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washed with brine and dried, and the sol vent was
renmoved to yield trifluoronethanesulfonic acid
2,2,2-trifluoro-I|-(4-fluorophenyl)ethyl ester (3.3 Q).
Woaoesadsszg as descri bed in Exanpl e H above, PCT/US2004/030442
trifluoronethanesulfonic acid 2,2,2- 5 trifluoro- |

ethyl ester was prepared. Reference | Synthesis

phenyl
togqeneLsué onic aqiq (0L 19@) inbengemy (60(mL) wascstinehae liwdv):mtgha ﬂ‘ﬁé reﬁ&i’on

QHSréQ/a Bifed i ih SE )80 i3y, vg%sfm[g'&.ﬂ]a@g{‘}”e rt(ozats, and

thep) water. (fherorgahic phasel Wadlird CBESOa)t a’ﬁhyl&tso(v&nt&aﬁhmo]/e@under reduced

prfEfEisko WPE eSS Phet relhadslinid e Avsinare s 15
hyﬂmxmthylm moﬁprop%ﬁat@asfaciﬁ ixfhfe &F disterddh ih hitar #1% B, ﬁi_is grude

was added and the reaction m xture

in dio
mﬁ?ﬁ'%oeea“%cé %ée‘qﬁef‘kﬁ“’rpd‘ﬂwpt‘td}\'ﬁﬁﬁﬁtom e. The reaction
s¢§|33<ture was diluted wth ethyl acetate and washed
with a saturated brine solution. The organic |ayer was
dri 8 asol0 "@estjrred mixiure of rethy 3-fliehylmethaneawlfinyl-2(R)-(2,2,2-

BRSNS 053 DB o gl o o e e

suspend

4.95 mmpb) incdiefdernethane (l?gmbﬂ\easciﬂdﬂtj BE,. HJf(E@LRStmI\éVEIS)S mmol) dropw:se via a
e residue, subjected t
mitr8'} 284 fid rgagtc%gﬁ&)r(cavy]a oyve &omnja o gyg)lq} o“}ﬁf Byp@gmed

chro ogr aph
at 1t ffier addmomaé 4 d;othmaamm atixtorelvais lqeamhe By ddditidflof B6H00.2 mL

.eld at.i o_of ant i oprer.s s determned to be
meffaRAi Ve FAGich i Bpsas SEARL T LN AR B MR fich oD e e

paxﬁtlolmdmlﬂxpmal Tho&im binep badAic ekiedcts Wdré@nede@b.,)Pédﬁ%h%ted under
m nor i somer 8 )-

redﬁvéefd é)f%sﬁlgg, ajd gvmsrf}éxg ivas pyyrified by flash chrdmatography on s:hca gel (eluted
witR (1Ry EBd Ay (hb)&ﬁés@ ﬁ)y)hﬂ@fnbtﬁ& Bﬂbﬁe’ﬂ?ﬂﬂeﬂ%n&glfﬁrgi’zz%ﬁ ﬁ Y¥ifRioto-

% TN R RN G M A

ratibat h cool ed solution of L-cysteine in IN sodium
hxdrom de (740 nL) and dioxane (740 nL) was treated

W't h bronomet hyl cycl opropane (50 g, 370 nmol). The
reania Sifred NI MR e QJﬁﬁéllvmetmEmﬁ@lfz@@a 2,2-rifluorg-1(RS)-

thi E"ﬁﬁ% Ftt re and stirred for
% grethygmioekprppieants (280 med0-§ Hemmeldn merhgn@(ﬁmbpa room
tempérhtutd Wit AdBe a@@do’dﬁﬁﬁd}psomﬂoﬁ ((W7" HL? Nﬁkgbeﬂg glll‘%d%v%%l&ht the

in arefrigerator for duct was®co
reaqlion iXtTG e F?QCF‘ﬁfaFeérﬂ”“Wﬂéﬂ@@Wtw (6 mm@mnﬁ;g vathd N HCI (pH = ca.

3), dnQRYA ei

) nMRI)SHﬁamrﬁ&;éas\hglyegﬁ% gcregxte The ct:%mtll CSI organ 1yc| Iaa'reaspvreé% cliréed é)cy’frd\'lgSOh
and ewegtgat@to give 3- ghpnyﬂr@et%psudfan)g{%@) -(2,2 2oxriflooras (RS)ehMﬂteﬁQ -yl-
eth%ﬂh@dprﬁﬁeﬁé 5&’@(19‘ mlg &EEHWaﬂslémdnchy I&Xt% t(%u hgr puri lcatlon
Step 5

To a solution of 3-phenylmethancsulf'anyl-2(R)-(2,2,2-triﬂuoro~l(RS)-thiophen-Z-yl-

-1

ethylamino)propionic acid (190 mg, 0.52 mmol), 1-aminocyclopropanecarbonitrile HCI salt (92
mg, 0.78 mmol) in DMF (3 mL) at rt was added HATU (237 mg, 0.624 mmol), followed by
diisopropylethylamine (0.45 mL, 2.6 mmol). After being stirred at rt overnight, the reaction
mixture was concentrated under reduced pressure and then partitioned between ethyl acetate and
brine. The combined organic extracts were dried (MgSO0,), concentrated under reduced pressure,

and the residue was purified by flash chromatography on silica gel (eluted with 1: 2 EtOAc/
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added solid
2(R) - am no- 3-cycl opropyl et hyl sul f anyl propi oni ¢ aci d.
The addition was done by tapping in portions through
W& J009%8#29 n such a manner as to control hydr ogRET/GIRH04/030442
evolution. The ice bath was renpved, and the reaction
m xture was heated at reflux for 16 h. The reaction

hexanes) ta yield3rphenyimsthapesnifad-Neld cyanseyclepmpa-2(R-(33. 2 wifuoro-1(RS)-

thio z\gﬁgﬁmu@ gFowﬁlggrﬁfgg fr%%gs m)%l%ﬁlg?f %gstéz%?l?e‘#s ipa 3: 2 ratio.

g mmrefoua;mpd nsummmr MHZQI@DCE) 617)8-6.95(9H, et 39(1 H, 1P, MB2H, s),

SRR DA S LB R

Stefls i ed over anhydrous sodium sul fate, and concentr at ed
to gi

S OB E DEONES 2T Pmal rwaier L) Ygs aqded e solution
of 3 eny'i?ih9|i?iar§sﬁﬁn)T CN fi- @ahéJy@QFI%B*])& R, @ﬁ tnﬂuoro- RS) thxophen-z-

) - am no- 3- cycl opropyl me any

yleth)é@msow:mn@m efHag) r!;&ﬂﬁ@Mgﬂ!hamWﬁﬁ(f T)wmcteon mixture

wasﬁ%t%pﬁnﬁ%eﬁ%eﬁ %lcfgg'crﬁ'uﬁqfe‘)? ?ed&?e‘%g) egg%nle f]'rﬂl Beg"d e

obtakr@diwas partitifried bct&vﬁet dibyl esatdté andli bu:madi'hd combmed orgamc extracts were

‘ dnc%?é’b&ﬁ:m ggtgd eﬁXcleg Lo g ulreg The as P}"é{d{% ba/tpaf‘sg&ﬂnough

a shore ppisfatCed ltb@ft(DglVché aiyls conpuaind M:thixmﬂe diﬁ didsttfe@nmﬁn a 3: 2 ratio.

r s hangh A oot BT FlER. 2ol Gl ity s s

t),4zsi;f(m d;)tm A eBHEM), 36 9@14&@ 9@0(¢Ha&£)ea"®qmr&1),qf45-o 79 (4H m).
cyclopropylneth [ fanyl - ,2-trifluoro-
MS(4 )5 4p‘)]r)enyl et hyl ami no) - propan-1 - oI LC VB:

31Brodeirigas dééfibedabbvk) the Rﬁfoﬁrr%r%ﬁlﬁfﬁnﬁ@w&éﬁéﬁr%ﬂs of

| - am I nocycl oproBanecar bonitr édrochl oride H2N.

10N (apanogyclaprory sl pgmethanesyifanghb B 2o rifosy HBS) fupen-2-
yl-etg}'l%h% r@;’;lorﬁﬁf@eoa? RENRRR dFdaBerebdets th a £ 213, MY NMR (400 MHzZ,

dric am noacetonitrile hydrochloride (25 g,

DM§D ﬂﬁbsﬁiﬂl(lﬂza}] ¢&3€1EL ¥), 7. |3|9(dHChD GrodretORthen)( ﬂ@&l@Hnn) MMaeH,
m), 33.6%5;!1 &) ko o’sbﬁ? fpﬁr &.@61 j az‘gﬁ’lﬁlke 95 Mg 456%31%@1 aas

m’teﬁperatu I"on " m™xt
f | Ny(bcpanocyslapeapyl) - uﬂeeylppﬂaenqsmfoaﬂemhmaﬁﬁrmmmhl(&}01daethyl-

ﬁgﬁgg %%l%[ngip‘;%p\{@%m?%aporat ed to dryness in vacuo.

e was dissolved in ether (400 ni)
WaéthMR/\MDhMbM €PC:2@07.50-7.35(EHmY) 6iSHE H, Ah,t606( KH, y)n4145(2H,

m, 51 BOLAS ey et il RO Ao e T @ITRY M g 2 ey
L e ok wae™ G0l e ‘on 1 ce

hyd'?}n%déﬂc"ﬂ #y?agfé'@'ﬁolarﬁﬂ'ot’%f%'ﬂet reated with benzyl triethyl
amPPNMK'"(@b'Mi tMSEdY: 89. 60@}10985801@#1 s)m(smn) RRRH, m),

ébenzh dr |'i deneam noyacetonitrile
6.73@H) mbﬁem( @ MP(IH g).3- Zb(rb.rléﬁo%@%hld,enx 2351&199(3t1221),41 40-
060(Wﬁ°|ln Nﬁd;rghq #as t hen added dropwi se over 25 mn, to
35 reactl on m xture with mechanical stirring and
c @6[ i-exgnogyclopiopy B rphehydmeéthanesubfahyl{26R)@ 224 riflaora d 6RS)-(1 H-

indol-3—yl)ethylamino]propionamide as a mixture of diastereomers in a 5: 4 ratio.
'HMR (400 MHz, CDCl;): 6 8.40 (s, 1H), 7.60-7.0(10H, m), 4.58(1H, m), 4.38-
4.05(2H, m), 3.62(1H, m), 3.80-2.95(4H, m),1.40-0.69(4H, m). MS: 505.4(M+1).
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+10 C. The reaction m xture was then stirred

vigorously for 24 h at roomtenperature and then

poured into ice water and extracted with toluene. The
woprtos/oasd2%ext ract s were washed with brine and pOes2004/030442
treated with MgSO4 and Norite. After filtering,

tol uene was renoved by rotary evaporation to give an

Oi IN-(16<?yag§vqyclowmpyl)-ésvdomopyzlmcﬁiamsxdfonydeiZ(R)q(ztﬁgﬁ-tnﬂmgro-1(RS)-I-

40 treated.20 ite a iJtered
phef S AP by e B PP i i oot Dot T
phenvlkmfmnyhﬁrrﬁleﬂmdﬁmy(mlpet (--2 ). Scratching
ed cr stalllz in the remaining solutio
S asoelsbme - fuommehoriphomimsihgen bob-200-2.22-

tnﬂﬁdir)ﬁtl@ﬂ')sl MRh s A Rh 1B AD-PthfihhhbiprdpRihamiied. WS BEHs (kD).

hexane to

1- (‘b@r@ﬁwylppre@ab&ﬁym@ywfcslpﬂneqy#h@dé(&)dam}mmgoro-1(S) 1-

met‘ﬁ rgbn'zzﬁ)l%}hé rﬁ@eﬁ %’?ﬂ“ﬁg M!{)g%%%gnec)ar bonitrile
@ecy@ooaclmrzrapym ;yclopmpo:bmlmesuabm-zﬂm(z R.D2rifthigroi IGRS)-

““°¥‘%ef' S pRRen gl s A OIS Lo G Ccar ded

and- (tl Fyargyeoprapyilad-&2-diflacromethveyphenylniethagtsafony FFIR)-(2,2,2-

SR RS B SRl L |

Sy M(ﬂe:gam)cyxﬂopropyl) 3- ]gll methylcyclopentyl)-ZI(qlS') (2,2,2- t?ﬂuoro-](.sl') f3 ﬂuolro-4-
i fluor oxy). phenyl met hanesul f any
hyd’f&%ﬁ?ygqﬂﬁﬁa'&ﬁﬁ’ ‘%’f%dzowdg%hé@ +BeTl US20041 030442 OH
FQN(@-cyﬁno‘&?&lerb@'l) pﬁhehylﬁﬁéﬁ]wsmfon@ﬁz(k)@ 2 é@nﬁum@ -3icRioro-4-

was cooled in an i ce water

2
hydrﬂwe‘ﬁ']?ﬁéﬂﬁ'ﬁ%lpfﬁﬂ‘ona@d& MSuetehEhbxybenzene (10 g,
42N @Blobyd@@ﬁoﬁﬁctﬁ@ ~méﬁchycto|3€nt§ S:26h (2R 2m:m&6-?(5%%yﬂroxy-

allowed to stir and warm t 0 roomnitenperature over

phenyjcthylamipe)ptopionamide MSi A1 0@Qddol ed in an ice bath and
thﬁ.(phymsymﬁrdﬁt)@ﬂ?ﬁnaﬁylwloﬁ&hﬁﬁhg @?ﬂtﬂlﬂmoﬁﬁ;;] s*}‘-’gﬁl?dmxy- |
e ety

white preci rmed becane t oo
Phc"?ileF*’cXW"g?‘?)P’fOPWQam"I’heMﬁr é&(?%)(MﬁDes were collected by

V aNlé H@?an’:)tc'i(ﬂvtrdp?ﬁ W béﬁt}n? %@’2 %20 % %L%&d ?qgr lﬁys)phcﬁa-

i zation
Yl‘“'&)éa'ammmpéo'@mlch Mg(ﬂoﬁ?éﬂ\éf@nce M Synt hesi's of 4-ani no-

| }g-g %cﬁafng?fcgdprcfpmgrﬂl%%ﬂe%gg g{ﬁf & ?f‘&ﬂﬁg (.ij on
meth&séﬂwlazmrm)erpawsarméa Mpi 408[{14M5{ldlecane (14 3 g 100 mol )
SRS 622
phenxlgtj;y mino)propionamide. MS: 450.2 (M+1).
N-(1-cyanocyclopropy!)-3-phenylmethanesulfanyl-2(R)-(2,2,2-trifluoro-1(RS)-furan-2-
ylethylamino)propionamide. MS: 424.0 (M+1).
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 -methy]cyclopentyI)-2(5’)-(2,2,2—triﬂuofo-1 (S)-thiophen-2-
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g, 150 mmol) at 0 C, then allowed to warmup to room
tenperature and stirred for 12 h. The reaction
m xture was quenched with water and washed with I N HCI
Worio3028429, dried with MSOI. Renoval of the sECHE$N04/030442
yi el ded 1-(1, 4-dioxa 8-aza-spiro[ 4. 5] dec-8-yl)-2,2, 2-
trifluoroethanone Lgéyl The crude product was used
ylethyrlﬁmm@pwemamléach/lﬁom Bep 2 In the solution of

&t N BRSBTS B 0 Bl U L4Bifony -
Phcrwgdﬂfyﬂmﬂ@mpioeam:@émm #10.2 (Aol ution in THF) was
£ ¥ sriooteichroptbinsh st BB A Pade A AR 8 Frghroro-s-

hydriviRyphenyhdtliye4amine)prpivnamaide TMS; 4842 (MEeBI due was extracted

m 3 P{l%ﬁ%&y et ab%cgmq)d\gg hedgl%aé\iy&%] (2b{ &-tnﬂuoro—l(g') 3-chloro-4-~
hydrBxy- ﬁ&yl@ﬂm%[ah“o}t%ﬂ@ﬁdﬁﬁb@ -Ms:484 Izqm1§% aza-

spiro decane g) was obta ep.3
20@5)-@2@@2}@ qpropy qylmg@)qupgulfonyIQ(R) (2 2 2-tnﬂuoro l(R) 3-chloro-4-

) 8-aza-spiro[ 4. 5] dec
hydr&r‘?ﬁ?@‘%ﬁdﬂnﬁmpegmwk Mé;egmtjjownsol ution of 5% HC
( 48 lHt_:yanamkmwvBﬁe(2(cgﬂmqmethfwehenv’efelthmsn@aﬁybﬂ(ﬁ)z(ﬂ@ 2-
U
mﬂl&’po'@% lethé/ﬁ{ﬁﬂﬂ(ﬁ?r P%’é&l’ g(%é?’ %o}?'ochl oride
VWNdhcymcysptoepnbpvhJ thbpmexhneﬂlaa@mfwm(ﬂ) -6, 2:p-tudflyaro-1(RS)-
Lum.¢ehl 60 mmol ) and
th'ODB‘S?'g?'l E’Hﬁﬁ'@%\) ke orlain g4 "gé ‘@g 1((13“% )g was pr ep?ar ed in
‘Waw€1-cyahbeyelopreppl)-3- cyclopropylmethanesulfonyl-Z(R) (2,2,2-trifluoro-1(S)-1-0x0-
uor.oet h | ne hydrochl oride
'm%@;‘@}"é’l %?ie"mﬁ%'r'?@wg“’ﬁaﬁ'é'g gﬁ 4‘?4{};(1\? edction mixture
VVaBroSdeUfng edde‘ﬁyﬂibea abavdut sibgtitstivguiiflwnoacersldelyde methyltisgiucetal
th sodi um,c at e eact
wit g uBifeetti e Rl bt S0 £ By B malcipasul o laqpionic acid
wnhdwlbe@ymxwarmaﬁ@md o-3- t'lemStﬁMVﬁ:ﬂﬁpeH@Bprbpiﬂﬁv edd provide@Ndia -
ure [ OX
cvanpeyclpiony Bl A BRSPS AR Aok Beiophe Y
ethyﬂmﬁmm@pnbm{x@d@ 'ﬁNMR fIbMQOQJ%‘)t hyé km(lpleg)l, ¢561@H4dd) 7. 08 (m m),

bonitrile. Thi W th
7.0 &g SO G NG5 HH\/E'&J—T Pl HM) H 5<9t(1211 @Bn? 55 CH, m), 0.94 3,
s). tenperature. After renoval of the solvent, the residue
was di ssolved in ethyl ether and treated with 4N HC

s ofrogeeding prdegeribréd Aleove brisubsityting tiguosoapstaldehydeimethyl hemiacetal
with grﬂugfé)aw?éiﬁé’ria'@&w g&ctél ‘ﬂro]v%eNNe(i] Ci:)yanocyclopéopyl) -3-

am no- ['uor oet h eridine-4- car bonitr

phenyimsthagesn Sastyl- %6&)16%2(@\19“@)(%5&@@% -yl-ehylarhisg)peopésinamide.

i ( CYGl ) t f I (
iR OMIGHRCE TSR GUlh) o BLEH ORI Y0 ik 6
(1H, 4009, 35020 Ol a3 0SK22 OF Fhop?. 88751 G oh)2.6O@H, m12.5% @H, m),
on o
152 3EHH 5.0 B SR HRL LGS B o ¢ aci d
( Wmaﬁb@bIbyroﬁjﬂﬁBlpablﬁhetbézeﬁﬂfagyl Z(H)r@ Mbdro-ll(RS) thiophen-2-

yl-ethy tmlglo %lopxo:rlignq ldWas g\gglze(.{] asrdccggclrji%eecsj above an%%(l -cyanocyclopropyl) 3-
phenylmethanesulfanyl-2(R)-(2,2-difluoro-1(R)-thiophen-2-yl-ethylamino)propionamide.
'"HNMR: 59.01-9.04 (1H, s), 7.62-7.56 (1H, dd), 7.40 (SH, m), 7.14 (1H, m), 7.09-7.05 (1H, m),
6.18 (1H, dt), 4.73 (1H, m), 4.55 (1H, m), 4.40-4.25 (1H, m), 3.40-3.25 (1H, m), 3.40 (3H, m),
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25 15 mn and the reaction m xture was seal ed and
stirring was continued at rt overnight. The sol vent
was then evaporated under vacuumto give nethyl
wo(28ys/aa8u290- 3- phenyl met hane- sul f anyl pr opi onat ep¢¥2US2004/030442
quantitative yield (4.98 g). Step 2 A m xture of
nmet hyl 2(R)-am no- 3- phenyl nmet hanesul f anyl pr opi onat e
3.20H0H, mal 650 (24,99, H10 (230 m).d.GMSnadH1: 4idd . .
trifluoroacetal dehyde nethyl hem acetal (3.12 g, 24.0
nmmol ) contai ningp 64 WO 2005/ 028429 PCT/ US2004/ 030442
t ol uenesul fonic acid (0. ]B%Hggl i.n benzene (60 nL) was
stirred at rt overnight. Péaction nixture was

SyritidsidloE§- (\!\dc%hoeidlbﬁroﬁgEif—@fcl%ﬁl(oﬁﬂ%ema}zesuM@@IIIQO?)K@ bh- tﬂiﬂ&% 1(5)-

sodi um bi car bonat e, and en water. The organi c phase
was dried (MgSO4) PQWQ‘W@'@B?)P@HP"MQW enoved under
reduced pressure to give nethy
3- phenyl net hanesul f anyl - 2(R) - ,2-trifluoro-1(RS) 5
hydr oxyet hyl am no) - pr opi onat e5§13 a nixture of
di astereomers in about I, i{gﬁtl 0. This crude
material was used forythk n t',jst wi t hout
purification. Step aﬂ:ol % stirred m xture
of methyl 3-phenyl mexbranesul fnyt= 2(R) - (2, 2, 2-
trifluoro-1 (RS)-hydroxyethyl am no) propi onate (524
StepnU- 1.65 mmol ) and thiophene (415 ng, 10 4.95 nmol) in
d| chl omet hane (3 nL) was added BF3. Et20 (0.25 nL, 1.98
mTAh)cedvanqrmmeoulbmscﬂutlomoﬁL-(Dysg/lm mgN s&ﬂﬁlnt I@roxideqv40anL) and
warmto, rt

dioxgie 4 BB el Mg loBioaped o & e cThegggction
mixtikeX¥asaow@ito GAEM e EmymREHirt andstipred 861aGth. @lé’xaﬁérwas removed

tha ol . The actiqQn m xture was stirre
undca FqdYEadPressyre a Eﬁfeé\‘ ipReaqueqys solufiop W*Hd’f’i“?'teg Eﬂwéﬂﬁ Witp ﬁN HCI
and m&e lin a FoPzePARSHTLIECh. OTHE PRidGctava Eé“Hcﬁ:d\b? W&cutlini fRfation, washed
concentrated under 15 reduced ressure and

w'thgv%a%@ﬁddxp@ hilized 98y BepnHye-f1cxdeprepyiy faaﬂnspmnw acid

(57.8 haawlRd sofi@l uted with 1. 6 Et OAc/ hexanes) to yield
met hyl 3-phenyl met hanesul fanyl -2(R)-(2,2,2-trifluoro |

Step@RS) t hi ophen- 2=yl - et hyl am no) propi onate (200 ngy) .as a

M ¥S & Be WhteAtRRIRHRAGESSithidin alu%nnu%x h)Vcﬁ\idl: @200%1%}” 140 I?ﬁ@was
stirred solution of the net

added S‘KJ%e?rW) ?femﬁérfdslepﬂoaﬂwthz'e\r&fan(ﬂzrozlozuq %cid | The péditigraggs done by
tappn'h@ hp&:}?@d?ls afrbll.llg'h%tfhlyﬂcﬁm sﬂé?w)a' rﬂitﬁl@i AL R irdiin g dfftion.

in nmethanol (3 niL) room tenperature was
The iggy b@ wagisEYed, pag qhmagtanlmnd@rﬁ was hegtedrptyreflyxiforl6 th ehhggeaction

mixtSrk Wab RfhoWWEFrBih BBt and m%ledrn?ﬁpitcé Q/Qtem)a?fﬁ u 'iﬁetW?%ther ﬂl 10 mL) was

concentrated, diluted with wa 5 n), acidf

addedife iper| byidropgyisa addigian of vgiter (&n@),tllﬁ cwmqsa@d!@d hw!rpxtde (5 mL),
t ot : j i ; [

nd AP REFL NG G 10U DRI e

filter@l. pFhediftrate whedrisd @IV¢ratnly)rdr®(s Rydiym s@lfape, and ¢dnoentratet! to give 2(R)-

- (RS) -t hi ropionic acid (191
am’“ﬁ?@&lﬁ%ﬁﬁ&g@‘yﬁ%@&‘ vh E%g &](W% out further
Steppurification. Step 5 To a solution of

?gggozﬂ?/olﬂ?)gfl_ -Qu%sn%l- opropgfmetlgy%ﬂu?thnylpropgnl Fglr(% b%%%)mmol)
tert-butyldimethylchlorosilane (15.4 g, 102 mmol), 4-(N,N-d1methyl_ammo_)pyndme (182 mg,
1.49 mmol) and triethylamine (20.7 mL, 149 mmol) in dichloromethane (190 mL) was stirred at

room temperature for 3.5 h. Saturated ammonium chloride (300 mL) was added and the layers
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et hyl am no) propi onic acid (190 ng, 0.52 nmol),
| -am nocycl opropanecarbonitrile HCl salt (92 30 ny,
0.78 mmol) in DMV (3 nL) at rt was added HATU (237 ngy,
wh fddousy ), followed by diisopropylethylanmn
m., 2.6 mmol). After being stirred at rt overn?C?1)91840%4/0304'42
the reaction mxture was concentrated under reduced
weps sepaated 'delqh&wmlapa‘r\ﬁastekm&d withtdidhRRorRéthane aAd ik 3bRbined

org?nd brine. e con‘gr anic extracts were dried

RIG &85 g ‘ﬁ%s &’é’ro Ff@abﬁiéwsep@wwléate andheoncendrated

to giesi dmb\«i@!iinﬁéthylﬁlllaﬁﬁo@éti&)ac%@ Eﬁ@% ggpg@gy&qgﬁ‘yl&hylérﬁ%e

eluted with
m%@@uszoom 030442 hexanes) to yield
Steg4phenyl met hanesul f anyl - N- (1 - cyanocycl opropyl ) -2(R) - (2

,2,2-trifluoro-1(RS)-
t hi 4 pweweof 9/1(@rtm;«tyaldﬂnnthylsm|@m)pm)m1o(pw|magaymsfm@1-

meiﬁ&?ébyfdﬁm{%f(z n%%%rggm ﬁu%%alé%chyée e ygh@gf@ﬂ( ] I,ﬁg, %75

maj or | Sso
mml)agq toipeng (90 BLY 84 A eated at) reﬂuﬁwmsbaanrstarﬁ YrappinBetividibr 5922 h.
Step 6 A solution

T”"]'??“?%Qg(‘s ?"?i% Fﬂg/’sated ?tygf%we P élnhca( gel gsing 9:1was

hexanbseidlyk avetate sogivi [ 1o(er:- eﬁw@rmwbms@waam fanyl-N-(I

-trifluoro-I

°y°'(°&°i°j’>r’1[“ﬁ?“é§|8ﬁ'g E‘Ye“gn’fé 3@(25%# Htfb"ﬁ?ocféh)'élﬁm@en% (23 grgs a pale tan
0il.0. 362 mMmol ) in nmethanol (3 nL). The reaction m xture
s stirred at rt for 4h and then renpved the sol vent

Ste I%ﬁ%der reduced pressure. The residue 10 obtai ned was

pamba kblafierofpatyRtRuft BYIL HGs ﬁtsﬁlgﬂ&ﬁgkliz K}B’EBA;QE& 10.8 mmol)

i ned organi ¢ extracts were

and E'&%@Hﬁ tetrehydrafivar ! 9reabicodled iy ics. acabre: tathuias added 1-(rerr-

"“"“é”e‘f‘“““g‘“%"s’?’aﬂéﬂ?@’W"’P%?“’%“W‘S@'fﬁ@ﬁﬁ%h@é‘ggfh Fure of
‘“ﬂl&f%ébcylé shrpige (h5%e, 30.0mmel) inginhydrbust@Rrahydi6fubriz4.9 mL) dropwise.

mi r erre & ic
ZT:eG%ﬂlé’ﬂ x&(r{ way t@1]:1§1 andh J aZet?tﬁt i 3}% ?Ufgl apg lgflcg\%(ﬁlj’ to stir for
hy’ légaS(thqq Kept i ing. freeger |£q>r la@) Th@re@glo@ biigturedel)s, phuréB irfdo €8 and
satunét’éh*amm)mum]cﬂlol}@c alfd7vgas%g(w&9d ﬁ@ﬁ ggetaqg g‘ﬁeegr%g’nci(r: layer was dried

above, the f

over Rpl(yfcogymg}l@m gpy{:x)t:a&d m]gmy[ln(mhhnplﬂmheﬂ(ylmylhnﬂéﬁ}mﬂ&l)
2(R)-sc?clgpr$ﬁy'lrﬁéth'}q IBrfar] er@fjlgﬁzgzéé‘ grg 1(9):phemylethyDamine and [1-(terr-

am o)

butyé]ngpgtyg_splmhgqygmethl)d(@)—cy@Iopa)pylmcthyl-lsd}sﬂh’ﬁylétﬂﬂ‘]l(mntnﬂuoro 1(R)-
phengﬁﬁgbaqmle ?%fg) %lfg LQ}T%%Q ﬂ”‘t"FF)“l’h gllH \Zas%l{ﬁczm t%ﬂﬁ‘ﬁi stcpn\?wthout

furthgpggf(i@nonn) 3.80-3.05(3H, m, 3.09(1H,

Stepgld) 1.45-0.79(4H, m. M5 456.0 (M1).
N- (I -cyanocycl opropyl ) - 3- phenyl net hanesul fonyl -2(R)-[ 2

, To2n iqejWatardatb-ca¢IBJ arfhydives leirkhydbfilrhrP3olitth (25 ,y.L) Stihyleam

b:tyl);?@ﬂ?%?ﬁl%‘?z@xg%gﬁ%tﬁfl) ngé;%\{R%gp)ﬁTethggﬂmthm 2,202-wifupre-1(5)-
phenyrigthy ) amP(aht[ 1 qérf-bﬁtymﬁéthMenﬁﬂ}loxﬁae@%ﬂ}i‘(‘m Ei)gaoprgby%&llu’_'
sty S FERTt e ienss weotisetuoiamatey o
(10 mL2f KO:M) ()IE‘] gdr%ﬁh?ééfufaﬁ)dh&p@& Y& F@é&’tloﬂ %ﬁgtércl %s%tl%&lb %6%4( ?E‘]eczcr
for ]625 anH glee Qelirp_p mga coldpa,gfmgate@wmmmm'phlpa@;za_rm was)extrao&d?vﬁ(hﬂelthyl
acetatéf) Théoréﬁ}ﬁclla‘]&r vihk (waéheﬁ%# \Hterq%d br’ Béfegi] oyer a ydrﬁ’}gqgc(hlxm

m,
sulf‘atelﬁgxg c?rtcw]ra)ted to a hqmd product that was further purified by silica gel
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30 N-(I
- cyanocycl opropyl ) - 3- phenyl net hanesul fonyl -2(R)-[ 2, 2, 2
-trifluoro-1(RS)- (I H

Woos/0zka2d ) et hyl ami no] propi onami de as a m xt Ufﬁcﬂﬁszowosom
di astereoners in a 5: 4 ratio. 'HWR (400 MHz, CDCl 3):

S 8.40 (s, 111), 7.60-7.0(1 OH, n), 4.58(1H, ), 4.3
chrématdgrllihfy Abing #91 heanb2thyacemdte eldend b V&Bm#lthre of 3-cyclopropyl-

met%aéf %@2@8%%@%d4%§@eqyﬁghﬁémmk piopan.1-of and 3-
mﬁeaxgeﬂfﬁfypﬁm@n in@’ﬂd)bY&im-bWieﬂﬁlahﬁﬁtﬁﬁﬂéb&pﬂMi (13 g) as

| uor o
ap@m wsill f onyl pyrrol - 2yl et hyl ani no) pr opi onani de
ﬁSIng commercially avail able 1-
phenyl sul fonyl pyrrole). Ms: 559.3 (Mtl). N-(]
- cylarsodseoiatgrbath g byledsofwrion iof 3-uysiapmepy mastdsvdfag R2ERHARSs U

it b SR OpRaR ot reasigprspy e S e AR AR Ao
tnﬂ)l@'bd(lk)qhamldlwlarhﬁo)pﬁ@in -6-of (W¥I5)g, 5.5 mmol) in anhydrous acetomtnle (26
A ARG VLR TAPEY T O RERYATR LSS Y 56K,

cm@zmg)mm aﬂiyd%uyh&tohwlam 14GpIDY vipé QiRRAaC@omYEmpetatdre Jor 3 h

before 9%?}10'9}?&06'&18&6% waszermqueq gl e (ereHop miruE Vs stiged Br Rh. An

addifiortal dxidrt 51dnQS5 hﬁﬁ@as added and the reaction mixture was stirred an additional
t hi ophen-2-yl - et ;}ll am no;pro pi.onam de. N5: 436. 2
0.5 ](l MSgtyrateg@queous KH,PO, (50 mL) was added and the reaction mixture was extracted

with\sthy1 aEeYé’l‘é‘ Omé%ﬂ%%’dﬂgimé”ra&&s ere MG TRINCK WRBE BhdTRIeRd: 1

nesul f onyl )

dllurerNalHS&b;hsmp(dnsy owi agipieons sodjunesukfateaandisengsnispiehn Ahe erade
wa%%l‘?’ssglvéd\{h latu el %od(um blcarbo ate was shed with ?1§th§l cﬂg)r '{léls glethyl

- cyanocycl opropy! cyc openty
ethep layericontaingdsonie uh@pctgd sicahol stgarting material. The aqueous layer was pH

ad)u?%&i FORY R BMIERY YA AaB8d Rt ch?lrﬁ@gﬁxtg eThc’@gan‘%@ﬁy&s ‘vMé dried
overNnhydroussodivm sulfate, gwler)tra@dpth givgh nnxthtamégtspb'cﬂomylb)dmétﬂyne( 2

sy B ot By Bhpn B BBy Btpitc agig v esloprply
methanqsulfcl»é-ﬁdby(a Qdﬁnﬂmfb I (@-menmumno@mrqpenc 9did (1208)2)( 2
Step: 82 2 trifluoro-1(S)-4-hydroxy- phenylethyl am

P no) propi onam de. MS: 410.2 (Mrl). N- (I

cy&anlut)ymd)ﬁ:ﬁpwwhnptopylﬁ}e(ﬂanmllfWI 2(\]?&4(2323%@&0)9 205%) - (2, 2,2

pheny‘etl) ylami #) cPﬁ%PrWnép chfg'&%ﬁﬁ oérogﬂﬁpf@% PE?R) (2,2,2-trifluoro-1(R)-
pheﬂwe@mmm)qﬁmmcﬂm #0 mg; (38 mebhyl wmb@@mpfdphl)ec%ﬁimﬂe?

hydrbs%ﬂoer{dﬁﬁ %@ﬁ?l&@ Slltl]ﬁlr!rf @ meﬁél) 4 ﬁrablog attw]mﬁthylmorphohne (100

nL, (N9(rhmﬁly &mnﬁydrbnﬁmmpyo 75 rabphwhmaﬁthmmﬁewb for(&Rh- (Re
trifluorp-1 % % h?é ‘)igéomnamde
reactmg mlszxﬂc \_t{as(%ﬁgl_{lfned ctwecn yl aceta satur t ueous sodium

bicarborate. THEAREN B! IRF ARl Extrace @ BRMY Wit éthya aegatt f BRYydondbir8t eth#
2,2-trifluorao-1(5)-4-hydroxy- 25 phenyl ethyl am

acetqt(hl@ﬁﬁ Wie Srashed ot bnge dg;g(bO\Qr ermygx)ous qqd(qm sulfate, and concentrated.
The cﬁ&@&@&%%&%ﬁﬁw by §n&fg%mhlrm&@m§ u&ﬁgwlheﬂn@ e&.?yn feeite to

-trifluoro- an- 2 amno §Jr0|onam de.
give p/factippAhag weswﬁ.l]'t)ler punf' ied by crystalhzatlon from diethyl ether and hexanes to give

Ol R R T
phenylethg hl}ﬂommm)aphdﬂdﬁdﬁma)de MVB: 473.4 (M+l). 30
N- (I -cyanocycl opropyl ) - 3- phenyl net hanesul fanyl - 2(R) - (2
,2,2-trifluoro-1(RS)-thi ophgen-
2-yl et hyl -am no) propi onam de. MS: 440.1 (MH).
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N- (I
- cyanocycl opropyl ) - 3- phenyl net hanesul fonyl -2(R)- (2, 2, 2
-trifluoro-1 (RS)-thiophen-
WO 3008028y29am no) propi onam de. MS: 472.5 (Mtl). PCT/US2004/030442
N- ( 1- cyanocycl opropyl ) - 3- (I
-met hyl cycl opentyl )-2(S)-(2,2,2-trifluoro-I (S? t hi ophe
n- TG, Wo0dHie 5 03584 Hobrrag; 17, 44538 0m), J5942H m), 4.38 (1H, g, J/=6.8Hz),

3.4 1k S SR A0 2R BTS B, Yo (R R i iR gm0 20,
STz T A 921 (B0, mh: 017 ORI, k0 O 0 i

P AOSRRSS1 DR apors, DUBIg AR RciAU vlable 30 amin. -
benirﬁawan éh an(12®|2 t@hn&%&@ﬂr@pﬂl)ﬁﬁbhe%yﬁf&lﬁh&uﬁonin%R) (2,.2,2-

hydr oxXyphenyl et hyl am no) propi onan d

tnﬂnprpil(@;mmmhml@pn@psppyon@nﬁn &iay prieparerh S 6P 2R Y113 RS- 1 (M+23),

464: 2%2 }rlfl uoro-1(S)-3-chloro-4
hydr oxy- phenyl et hyl ami no) propi onami de. NMs: 484.2

( MPyceeding as described above, but substituting 1-aminocyclopropanecarbonitrile

hydroz;‘; bn?%’ \9?!? & é‘?"“o%[’ﬁ?'ﬂg, ﬁw@ﬂ%ﬂﬁ#ngﬁﬁng&%?ﬂk ga(f{%ld 2%&)@(1"1(1@ 3-
cyclopbpghni¢ iy Bolfingk frypanrti-sloyith 2(R)-ammoi3denzyidsifab/loant Mt provided

0 — .
N-heyanod et dhsireyelaepBYipheny ms BRI ARG At pro-
l(S)’Jﬁ&Hiflétﬂ Ninjmofprdplonadidd, 2- trifluoro-|

(s%9ctepdllr?g alg%gscrsz%ll Q&'mﬁ?]z agg\g P sugsqguran% -aml\l/x?ocyglggrogane-
carﬁsn&rlle Nt H%M%taﬁhﬁﬁyth%pﬁaﬁ%@l@ﬂfoﬂﬂme Erephesaess dbdcaibad in A( Med.

Chqnhl lé%éﬁ%bct)r;ﬁcf lélggl;ﬂggm ﬂ.@)lﬁﬁt@ﬂ NOn W 1981 fsas dgseribpd on page 141,

ExaﬁM"elﬂ substituting tetrahydropyran-4 one with tetrahydrothiop ran-4-one¥ and 2(R)-amino-
pyl ) - 3- cycl opr.opyl net ?esul onyl -

-C)quop(oyy%aegloygs,%[cqq?/[)péqp@n-j—ql th2()camina-g-benzylsulfanylpropan- l-ol p$0v1de_d
N- (4=er|_ﬁ%t@ﬁ‘a{h%&fh§ﬂpyn%néd|-ﬁf-f%hé}mMaﬂéﬁﬁhﬁ}‘l‘-@mﬂ@ 2. 2MR 4 (F-

Pfoceedi ng as descrfi bed abové but substituting

phenxl¢thylmm@)anrenlmaauqlwl@clmqﬂwldnm asPEqvided inExample 3 below
pro %M?&ﬁg@%ﬂkﬁﬁ%&%ﬁhﬂtmbyru fgﬂb ﬁﬂgylmethanesulfonafIQ(R) .(2,2.2-

met hanes propi oni c aci

tnﬂ@(r@al (nﬁt)@hzryledwgmqammmmmﬂ@- BIS($ Gﬁe@ﬂryll)cigﬂélldb@riﬁy 159$? éM 1.
oy SRS RRER G picerimtenesit 223 pagmeod -

brorhéphemydetiiyl&pine)propiphamide.- MS: 308 @M+l I am no) pr opi onam de.

"H - d6) . 8 . 1 Q8
: 1Wﬁ%&l@%QQFP?CH:%‘?*%%%ME5@-{%%‘%@%1%9-
ﬂuor@phex@leﬂ@la@ﬂlhh)pm)lpnahn&@ M$24-8,4 ogM+10. 95 (2H, m), 0.94
d bed @
BRI P o RaRy R BRI i e
thxovhehhi yéthylamainoprpionhdiday NES: elm{MﬂDet al provided

RGPy BRIl pmsony mpangefony 4R (- ifiyaro-
1(5)r8ur fguzoydépheﬁﬂnethﬁmm@mpmmmanmewz .0 (NIMR (DVBO- d6) @ 8
7. ydlfza}qocx#opr@yé-f (4-(ﬂuqopafr)ylr$lql';|@5suifong) %(%pq E;Z-’th?lﬁoro-](S)A-

ﬂuo%pﬁ&yﬁth%ﬂnﬁﬂd)’broﬂuangdégaﬂg 23, 2((ﬂ/ﬁal) n) 2.64 (1H, n)
52-145 SZH m, (1H, rp
(1M (]ﬁyanot_e@;plpygrotWrang&zl 3-(4- ﬂuorophcnylmethanesu onyl)-Z(R) (2,2,2-
yl-2(R)-(2
mﬂd%r& 'lcs?l Srggfgxgégg%tmm%oﬁre@mwmewﬁ}Mm
yI et hyl am no) pr opi onam de was oxi di zed as descri bed
above and N-(1-cyanocycl opropyl) - 3-
phenyl met hanesul f anyl - 2( R) -R22, 2- di f | uor o- 1(R) - t hi ophen
- 2-yl - et hyl am no) propi onam de. ' HNVMR 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 (1 H, dt), 4.73 (114, m, 4.55 (1H, m, 4.40-4.25
(1H, m, 3.40-3.25 (1H, m, 3.40 (3H m, 68 WO

2005/ 028429 PCTI US2004/ 030442 3.20 (1H, m 1.50 (2H,
WO 200303324 2H, m . LC/ M5, Mrl: 454.1. Exanple 2 b T/US2004/030442
Synthesis of N (1

- cyanocycl opropyl ) - 3- cycl opr opyl met hanesul f onyl - 2(R) - (
2 2Néh HogirfobSRop ) 34 MBRERE AR ARG AR) @Q%{iﬁm% (5)-3-

ice water bath cool’ed sol uti el ne
Ph‘?"ﬁxlmﬂeéiﬁﬁhﬂhmﬁ?h*%@"ﬂ@“{e?w #76.1 &#1) 10 di oxane (740

370 et o ey B el Y S e €0 vt m

ﬂu@rophewhnemanqmelfatyurzm)a@gt Birifubedi(Bp4- 16 h. D oxane was

dth |t
s Mg Ry PP gRse sk NS XM 6 wi 6N MG and

10

15

20

25

placed in a refrigerator for 20 h. The product was
collected. by vacuumfiltration, washed w th hexanes
and |yophilized to give Example3

2(R)-a I | RELOH ¢ 0 cid
15 (57 ”Sf"ﬂ"gj':éiﬁa% A CEp ety A8 1 BORR D e
celopgpyiethanasnifany!-2(R)-2, % Patrifluond- mmrpmwbahﬁlamirﬂn@&oﬂbnaﬁfide

1.0 M was added solid

2(R) - am no- 3-cycl opr opyl net hyl fanyl propi oni c acid.
The additi on was done by tap ng in portions through
a funnel in such a nanner, as o2 control hydrogen gas
evol ution. 20 The ice batjh engyed and the
reaction m xture vvas te ux for 16 h. The
reaction mxture vva m)ved f heat and cooled in
an ice water bath. Diethyl et her 9,110 nL) was added,
foll owed by dropw se addition of vvater (5 m), 15%
aqueous sodi um hydroxide (5 nL), and water (15 nlL)

Af Aedolgioh bemgcydﬂ.o{ehﬂayUFomWﬁu %@f&?&ﬁ{ro@hﬁetﬂane‘s‘g&yg 2(®)-

Xt ure was | tered
(2.2 g\?@ﬁ”%{ﬂﬁﬁ Bw‘%%wﬂ?)smﬂlmwd%@d%mn@ém methetolt(dmL) was -

treatgd With 4 sbihtiatPof OXONE® (245 mg) in wat L) and
am no- 3- cycl opr qpyl rrgst hyl g%u f%%r(?m f)aré Stm dfqu{)f‘ftg)OIn
temp&atures egctlgn gmxtme,w;xﬁ egfacted wnh dlcthyl ether and the orgamc layer was

W, lﬁ 1 n l

At A 5 SR o
was ét{ﬂfleg bg' snhf@)gel I‘H plﬁtogr@pQN \Offeethy} lacetriterin)hpxane o H@0% &8)2
acetaﬁ@gradnlnt@ eRER 19 gn@@@;e Hlé @(Hﬂ%@ ﬁ‘&‘?’&ﬁ@%ﬁ% tatuga{nog bwt% dr%l Lthcr

di chl or onet hane rre
M*“t‘eﬁﬁé‘r&'f @3 & X881 M- B ﬁ56 %at ur at ed anmoni um chl ori de

(300 nL.) was added and the | ayers 69 WD 2005/ 028429
PCT/ US2004/ 030442 were separated. The aqueous | ayer
was extracted with dichl Bxaompltshane and t he conbi ned

S e SRyl B M TP U X e R Fronf 28 e Eriforo-169)-
1- (t ert-butyl d|4|=ﬂ;t0rqphslyllealwdrmxg))aroa(oﬁamldycl opr opyl net hy
| sul fany[ net hyl ethyl am ne (24.06 g).

f;"
Step 1

73
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5 Step 4 A m xture of

| -(tert-butyl di net hyl sil anyl oxy)-2(R)-cycl opropyl net hy

| sul fanyl - nethyl et hylam ne (24 g, 87.5 nmol),
WO pGos/azsd2acet al dehyde nmet hyl hemiacetal (11.4 pCT/@%2004/030442
nmol ) and toluene (90 nL) was heated at reflux with

Dean Stark trapping of water for 22 h. The reaction
mi x 187 solpgep of &ﬁ@&w% 208 dsgmmmgﬁ(@ﬂ&macmomb Hcras.61

g 9?47 Hﬁb? ﬂ'b uM% 6 rﬂ?ﬁ@{ki&?ficﬁfﬂ m kQﬁzﬁ Qf @ﬁ) lowlgl over 20 min. After

ter tyldi

stuyyg pmlglpyl-molb@zhbudé hmlydchbtlhg/(zeBh gl 136(23n|ﬂol¥|wb§ bscfdlsdi‘ ff éhe
ol tep 5

porBh S e R St o Pkt toni. 8 et

a So
solitiondias adjiosted/to 3eitheYON HOL dhd REHrdduclyasRREacRANVIEN R&tBylene chloride.
one

TH etrg.a%grofuran 19.5 nL) cooled in a dry ice ace
§ SPmbIned organic exirge ﬁaépvtashed with sat. NaHCOs, dried over MgSO,, filtered and

condeiitated kd@hh?fﬂ\ﬂ-t@ﬂ%h%}@arb%ﬁﬁlm%@lﬁ@?f @12—% ﬁé@%@ﬂ%g?%émomc

%mﬁag 2,2- trifluoroet
acid, whig 3l zeprfrommg,taylmht%m aid hexarfe umizture(td gBre ploe product

(1390@pNd SEhite sofi€ reaction mixture was then transferred
to an acetonitrile dry ice bath and allowed to stir

Stepdr 2.5 h. It was then kept in a freezer for 12 h.

IR BB SRS BRSPS ea e acid (3.12 ¢,

saturated a nium-c
10 rampl) wagdissohited in Mhxaroofyasthanol (&9 @1L) Wadbentdne Q’) O tﬁE)i‘ I'Trimethylsilyl-

dlaz?%lg%xgﬁ Ct:l@ gpig{n olulion 1| ! atl]%?(% %@? %dd)eé slowly After 1 h, the

solvextryjas cqujchbtocg)\;d mahmtze)szmeﬁam?«d»@&etw&itlytaﬁﬁn&3 -Goykibtinfd.uor o
am.ne er
y 'mgﬁf@'ﬁp%g%{}'l" W%% 6'9&‘/ thyI ) - 2( R) - cycl opr opy! et hyl -

Stepsul f anyl et hyl ] - (2, 2 2-trifluoro- 1(R)
ph I am, ne as a :1 mxture
\mﬁg’ Y @G) eE "i“ﬁ‘?"’?‘i‘fﬁ”ﬂﬁ%'ﬂgt3é<ﬁy 'Bﬂduvetb)dsm@nxlhenoplonate
was pmsol\fad dadiokdhe andS$ €qie of IMATIIif BioX¥ie Has Qcﬁfe? R?QJ sfiffing at room -
% etrar}l){drofuran solution (25
temp?fau{r? golr? ¢ solvent was removed under reduced pressure to give methyl 2(R)-
amuma-cpwdmmﬁmbmylk@fwlwfwa{amﬂyhfo%mﬁ?).a&a\é%'h9£’:‘b§b‘3¥k'§81‘id“y'

Ste §u | fanylethyl]-(2,2,2-trifl uoro-
phenyl et hyl ) am ne and [

- (Teea inixourt yi ecth 20 Iih@ By X%@?@Yd@?m’é 9y1s%(f59y1)$f8619rﬁ5e0 pyl

rifluoro-

| fanyl et h
hydrgSRIORE (1 &SRO A et denorashensbebons (Eo#5us DIPEA
Q. 39fg wms ko), (rﬂcﬂcmmxﬂéthéne(lzd\%u Pad eﬁﬁlécﬂ\?ﬁq{uﬂ 1éthaBloride (4.65 mmol)

d w se.. The reaction m xture was ace
TOPW% VEEP MiR.@Hitey girping:fon 3 hiisbamient rtmperature additichad titaniumt ed

tetrachIBRAE (Mﬁnﬁﬁl)@ia‘s g@de@nﬂﬂ% AL B&E ol m?qf‘; w\/\ét\lgﬁ‘ £0,973 g,

acet at e. vgam c layer was was
15.5 mpof) avas dﬁ’qeééj’ Beaanohtifyer)o ddtes b lthstm:acsmi hixhee waﬁdllutcd with

ethyi 5&&&@?20 ﬁ%g Qrg u[ébg og%%%gw %%E’/ 8\3% 4é@ratlon . conccntratlon,

the regéqumo qd)@cﬂmclwhmammawrtalaffwdumtm34p>&ndm-2-yl-
methﬁﬁﬂﬁw (?\’5 E),/ ,2 Bftfilord- F(Rgﬂ U orop%en%'l)e&\yl%mlnoﬁ( proplonatfe (640 mg,

159ml§@|g>ylsulfanyl 2(R)-(2,2,2-trifluoro-1(S)-phenylethyla

gm no) propan-1-ol and 3-
cycl opropyl net hyl sul fanyl -2(R)-(2,2,2-trifluoro-1(R)-p

hEoy battion dmicthy) Psypiain-1-yitlethly kuhy g (R52,23-BidhroYith QU
ﬂuoroShenyl)e?hy‘?am|go]proplonate (0.64 g, 1.59 mmol) in methanol (9 mL) was added 1N

Step

74




To an ice water bath cool ed sol ution of
3-cycl opropyl net hyl sul fanyl -2(R)- (2, 2, 2-
trifluoro-IS-phenylethyl am no) propan-1-ol and
o goosloggaseopy | met hyl sul fanyl -2(R)- (2, 2, 2- PCT/US2004/030442
trifluoro-1(R)-phenylethylam no)propan-1-ol (1.75 g,
5.5 mmmol ) in anhydrous acetonitrile (26 nlL) was added
sodidi ek @ided4.72 ;113 The resuilting 4alngjon; wasstivedior 2 hjatl amlies temperature

106 4
and Reitthep] Vs Hermipa T Ticks, TR bR sy Do bhecifcah BHEL Bidnyl
acefaf. TRe dyquede layeewassmiracteliterice amiré wgh bmyhcwate and:the vambingdd
the reaction m xture was stirr

orsanGleysroste s i g et oHmy Ahaking nbiehts geayiden &
5 (pyFnﬁﬁQWlﬁ@tthﬁ‘lfaH?l?-Z%i{éQQ'—tﬁﬂﬁtﬁo-@W@ﬂhb@ﬂ% yl)dth dri]ino]proplomc

Sat ur-at ed ueous m.) was added an

aci¢ @addf)ugohot’nmmouraé ahie &lldr"ﬁ’é‘thé’&ﬁs a\mlf&wrfeqfﬁiwtel@e@erat &-(Pyridin-2-
ylm-gﬁl?lés?ﬁeﬂ:gll) Qﬁ@ -2 r2%i'ﬂﬁoﬂoﬁ¥ﬁf)§4 ‘fﬁﬁl%pﬁ\ﬁlég&ﬁy]%ﬁxa]p;op}omc acid was

then 1:1 brine, dried
convertad tainfi-€i-cxrgo-cyrlopienyded-(aridin-2aylmehislseléany AR I 2,2 RHeifluoro-

D e s

10 Step8 hbovel Hy(é{CyamyabprepM)sb-pyIdmnﬂe'mctB@eailfaijdKR)s(ﬂ@rzt ﬂrliﬂgorO-

o5 RSP G R PEIE0 Homer

mix®irg By flashlchivafatogrphgamdirwadonvexted toah\é'tmt&dbmpomﬂdﬁ Qumg) by

sul.fate entrated to qi earn'xture of
ProgeeipR PSR AU HAE b iep o above
sulr«imm(tr)@(3ﬁ)1 162q, 2H8-1t534(d, MY Bgﬂac(dsmpbemu £ir)y3.80(h,Nidd);

d
15 430l Rbrbstonhy PR B BT R o 4T S SO
1H)al7n90@)1m m(@nm NS slom(i%nm)m 9$Mam asﬁz galiytion of
c%cl 0 yl met hanesul fonyh 2,2,2-tri flfutoro 1&

PR pg;gqﬂt;pc&ﬁp%ngﬁx&mglﬁﬂ& PYe, g)élp mgﬁampoundso he invention

we,@pp%g,lcg)pr opyl met hanesul fonyl 2(R) (2 2 2 tr| fl uoro 1(R
phenyl et hyl am no) - pr opi on

neY-§1-cyrneexelaprend)- émwaﬂéfé‘a?tb%ﬁﬁ‘tlfanyleZ(R)n(;?ar%muerPr1&%5?

20 phc&ﬁéh%ﬁgmmg)pg&lmﬂxhae 'M)STQ“ ﬁ»q-l?’l(}”g 0.4 6mm|) and

[ nor phol 1 ne ) in anhydrous

(lecwgooamyprmé) %pvrﬁwe%ylatethae%ﬁﬁifwﬂrﬁ@)éi! gdriflggro-16)-

phenynetﬁheam.ﬁ&a.%iogmnm XfAdr f57RE-1parti tioned between et hyl
cetate and saturated aqueous sodi um bi carbonate. The

aq Wedueyanasyelpprapyh3-extiding yieetbanspiiony A R2RyA-trifluatoal(B)-
phe& &hﬁQH@b{b@%uﬁ{am& .agetvits. | ayers were washed with

I ne over an ydr ous Sodi um sul fate, and

25 c oAEEreyamacielopromyie3-pyridie-2yiroethanesuifeny | AR )- Ri2etrigiporo-1(RS)-4-

p 1 hexanes: ethyl
ﬂuoi%pgkx‘é{i‘eetﬂ?%mﬁ@%&g%égﬂdgbMébﬁﬁt(EW»L 3vvas further purified
by Ne¢lycyeadcyélamopyd)a3-phemyinkttenésyl fared-267)-(2R2-tifluaod RS-pyridin-2-

Ve . . . )
ylet&'ff’ '&°9%{ﬁ%'8‘_\}aé'r'8%r“é%y‘l3>7 (54 c{/cl opr opyl - met hanesul f onyl -
( Rnw~(12gyanatydloprépylies-pyrdissR-ylsulfanyl-2(R)-(2,2,2-trifluoro-1(RS)-4- ﬂuoro

0 oreBERbSM SRR SIS (57 o/ VO, o

( 1N(lhfyar&}cycl@réﬁl)@ﬁb&ndﬁ% y%uﬂ&y@—Z('R)F(I 2,24rif8or6-1RS)g; fluoro-
(I'H dd, J=14. CHz,
PheW'%MW"S}bSW(YEW 'Yi%l 4% Q{’Z‘MHZ 4.0Hz), 3.03 (2H d,
—N@dghoc}cléﬁg pﬁ&ylnﬂethﬁﬂesﬁﬁé‘hyl-ﬂl@) (82,2rilfldbko- IRS)-pyridin-

oceedi n 7g as_descri bed above, but wusing
2Y‘§&M'W)M°P5¢"W‘§FIM§[ AMY)-ani no-3 5
benzyl sul f anyl propan-1 -ol,
N- (1 -cyanocycl opropyl ) - 3- ph’mlyl met hanesul fonyl -2(R)- (2
,2,2- trifluoro-1(S)-phenyl et hyl am no) pr opi onam de was
prepared. MS: 466.2 (M+l); 488.1 (M23);
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464.1 (M 1). Proceedi ng as descri bed above, but

substituting 1-am nocycl opropanecarbonitrile

hydrochl ori de with 4-am no-4-cyano-| -ethyl pi peridine
WR20P¥8#29r i de salt and 2(R)-am no-3- 10 PCT/US2004/030442

cycl opropyl nmet hyl sul fanyl propan-1l-ol wth

2( ?4(1 cygrhogygi?prop }d&ﬁ?&&? 1 eas)rl;lf'jm_yghgg 6935 thuoro-](S)-4-

ﬂuok@pifeﬂjdyﬂmplhmhmbgmmmmwsmyi M{) - (2,2, 2-trifluoro- |

oA RS B E‘"af’é-as@@{?u‘?ﬁ@m?fﬁf?ﬁgnﬁforo-lm)-4-
ﬂuoilo ﬁzhﬂaﬁwaﬂnﬁ@;ﬁwﬁml&amgmsg Uk, Wi th

1-am not et rahydr ot hi opyran-4-yl carbonitrile (prepared

as Nddsyanosysdorrepyh-3 -mdm-Z-x@cthmwlforwm@?) @,m@nmor@am) 4-
ﬂuoﬁ)Qﬂehﬁé}Hil 1,,,19%%{;&%?@%%@485%@ /19816 as descri bed

on page substituting
t eVe(dteyahooysjapsapyd-3eii @xmp;tridnt-bﬂmﬂ;adcsuﬁhy@pﬁﬂ%)a@ 242-nh1§abro-

R) - am clo 149 I ropan-| -
](S)vvl' ogé’(hhiﬁ%?‘rﬁ%nm%pb 'r???/ suI any EM§§hI®qy Bprclca)w ded
N- (4- cyanot et r ahydr ot hi opyr an- 4 yI ) - 3- phenyl net hanesul
fanyl-2(R)-(2,2,2-triqu i"(
phenyl et hyl am no) - pr opi o \Nhl ch upon oxidation as
Syt yils demt(lnya‘ﬁx@mbﬁ)pga)hqpﬁwu?.ﬂymm.ael@ﬁanyl)-z(k) 2,2,2-trifluoro-

N- (4-cyano-| - hex X6-t hi r.an I enyl met
hagesu?/fonyl E"'Eyifth)’lammf 10nam45df.y )- y

trifluoro- 1(8) phenyl et hyl am no) - propi onam de. Ms:
526.3 (M+l); 548.1 (M23); 524.2 (M1). N (I
- cyanocycl opropyl ) -3-cycl opro t hanesul fonyl - 2(R) - (
2,2,2-trifluoro- I (S)-3 >N
br onophenyl et hyl am no) propi ogam de. Ms: 508 (Mtl).
N- (1- cyanocycl opr opyl ) @F nw. nmet hanesul fonyl -2(R) - (2
,2,2-trifluoro-1 (5) CN
uor ophenyl et hyl am n n’]{on m& MB: 484.0 (M+l)
N- (1
- cyanocycl opropyl ) - 3- cycl opr opyl net hanesul fonyl - 2(R) - (

Stepd, 2, 2-trifluoro- I (S)-
t hZ(RPQﬁQBﬁo%hﬁﬁ&&laﬁiﬂ&ﬁk@ﬁ@ﬂpﬂﬁl@lh?ﬁulffh@])pr%ﬁém9 a&% 1.844 g,

5.3 m h‘mﬂd&w'aﬁy'a PO rlzaminagyFlppropasngearknmittilsyhydreeienide {74 F og, 6.3
mmo! |(H;)R(FB)(2 4%, 63 fmldi Jnli Ah&hylmor éa)holme (2.3mL,2 é 2 erg) were fdcbed and

| uor ophenyl et hyl am n I onarfi
the reagpiqmmiztyre was stirred at room temperature or 4 h. Saturated NaHCO; solution and

ethyl %étélte G/Xx% 9@(1%'&%19’ |y 2% rfnﬁ’i (agou%rtglgpegﬁx %L&%Q Rayer |4 Qny

uor o-
extraq!tﬁdﬁmeé emtmqqmbm agpie byyers wasrinikel byNBgSB@Ad Ren{ovidynder the

reducBl piessure, Puified by flah column (ethy! cetate) proyicde [15(1 <xpnoyeloprony)-
carbamey2(R) r(pyridi22-Rimetiyisa| fanylfethy f¢avmnmde acid terr-butyl ester (1.28 g).
Step%(S‘ ) - 4-f 1 uor ophenyl - et hyl am no) pr opi onam de. M5:
62. 1(M+1l) 72 WD 2005/ 028429 PCT/ US2004/ 030442
N{I( 1-@),6@0@@0@*00?“0ﬂb@‘hdﬁm(@’r(ﬁﬂlWlﬂmﬂhﬁﬂlylsmymﬁbﬂyéd‘rwc

acid gk bk Rick £1.78 £ 3 ol WeS didsa b n THm anethopesulfonic acig g5 mL,

10 mmblf Was sidedshdlthe reactib® m@hiers Y sirfed bvernight at room temperature. Water

(1 ml{r‘”ﬂf@ﬁ"ﬁig %h@ﬁﬁﬁ’ﬁ%&ﬂ%"é’&g‘? ibpR/pupblss wsre obsepved. The produst was

extracted)with ethyll hdeguited ﬂ’ﬁ@&‘gbrﬁé Byér@ms BRIWRPMERBM G emdRd uidd it
(M+l) Exanple 3 Synthesis of
N- (4-cyano- 1, 1- di oxohexahydro-1 %6-t hi opyran-4-yl) - 3-
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cycl opropyl net hanesul fonyl -2(R)-(2,2,2-trifluoro-|I
(S) - phenyl et hyl am no) propi onam de 10 02 A sol ution of
N- (4- cyanot et r ahydr ot hi opyran-4-y1) - 3-cycl opropyl met ha
W 2005028499 - 2( R) - PCT/US2004/030442
(2,2,2-trifluoro-1(3)-phenyl et hyl am no) - pr opi onam de

(0. 131 nmol h d wi
redg@ri RSB t@fg%é(gm%e{ny %&4@9@“@?{%@&?5@ iny )ﬂmgmlsglfanyl)
proﬁohzfrﬁn@éjasfzﬁ’nrml?(@od% delgy.0oom 15 tenperature. The reaction

re was extracted with diethyl ether and the
StepBgani ¢ | ayer was washed with brine, dried over

R S 1P s

sulfasyl)peopbdndte (Y10 rag,étdmmol) in tnbxdmw THF Q00L) \th ydided actlvated 4A

I G e T RN o

trif%&%tnﬁihaﬁétaﬁ%mc 282,72 nﬁﬁldoro-l§561ykthy2&td£>(mmh§ 04 mmol) was added
ntnesi s o0

and{bq FFactipR AEYRE 5 SR 3 109G mPEIRtIeSos A dave nEedEItipRRturg was

ﬁlt&a and Zhefilfatk 'Na§ boHRérfirateld ahBhe rébidue was punﬂcd by ﬂash column
| uor ophen et hyl am n(& ropi o n ami

chrqraatwpzww sazgx csyanagEiepIoPYh - @w@n@rx'@ﬁthwu'fanﬂ)—

' 2(;%5?22 Qi'fﬁmm ?ag&: @%}@gﬁnﬂb)gﬁﬁioﬁanﬁﬁgand N- (l-cyan%ol()ro%yl)-3-

wémetamlad&nslm L2R2agflnarp- léi)mmrvledwéﬂmlmpwpwnamlde (65
fit ar t yl chl ori de
mgﬁnygghﬁg??éMn%Z?S (Wlﬁ'? 4%%59‘#]9*) was added i n one
portion and the reactl on m xture was stirred at room
tenperature for 2.5h. TE& H %f the 5 sol ution was
adjusted to 3 with I ON t he product was
Synthesis at N bl-cyainbtycln@tdpyl)édé-cttﬁuoomaﬂh)xyphﬁhglmmmmsmlmw) -2(R)-[2,2,2-

organi c extract ywas washed wi dried

over I\/gSOélE Y %mgl\gﬁoéopqlg%%gﬁfa ra Oé@% e |'§i/ee

2(R)-N-tert-butoxycarbonyl am no- 3- (pyri d| n- 2 yl met hyl s

ul fanyl ) propionic acid whighegvas. crystallized from
pﬁd

net hyl ene chl ori de and hexane m{xtfire to give pure
product (13.70 g) as a white g0 . 10 Step 2 2(R
N-tert-Butoxycarbonyl am no- 3- smyri di n- 2-yl met hyl sul f an

yl)propionic acid (3.12 gc¢F, was di ssolved in
m xture of nethanol ( QgL ene (10 nl).
Trinmethyl silyl- diazo ane (a0 2.OM solution in

hexane, 20 m\M) was &dded sl ovvly After |1 h, the
sol vent was renoved to give nethyl
Step?{ R) - N-t er t - but oxycar bonyl am no- 3- (pyridin-2- 15

Inethlsulfan rQpi onate as el | ow oi |
K/E\ y fﬁxslz wgs charged sod?um hyd?idg 60% dispersion in mmera:l)’ oil (624

mg, 11! %trr%rgdlﬂ% ﬁ:ﬁégﬂ{ RRkdARsREr Wit Biedindiaie 2OMORW Diied &Rl 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 MgSO,, the organic solvent
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was di ssolved in dioxane and 3 equiv. of 4MHC in
di oxane was added. After stirring at room tenperature
for 3 h, the solvent was renoved under reduced
WQ 20050 028429 gi ve nethyl 2(R) 20 PCT/US2004/030442
~ - g Ae~3~{ pyri di n- 2- yInethylsulfanyl)proplonate

. hydrochl oride as a hygroscopic _solid.
wasremoveddo give wifluprptmethanesulfonic acid 2,2,2-trifluoro- I(R.SE)) (4-ﬂuorophenyl)ethyl

esteﬁgﬂs O@ﬁdﬁﬁeej a%&@?es@m?gx nwﬁgwe&mtﬁmk e ARiPRARG

ori
purific&joR-tri f | uoro-1| - (4-fl uorophenyl)et hanone (0.875 g),
S DI|PEA (2.39 g, 18.5 mmol ), in dichloronethane (20 ni)
s added titaniumtetrachloride (4.65 nmol) 25

dr Qi SErrédsaspeRsion of 2(Bfdutiho-S1(2- ﬂﬂu&@mﬁﬁbxﬁh&hyﬁﬁetﬁdﬁb&rﬁﬁﬁyl)—
tenperature, additional titani um t r chl ori de

0.3
propist 354" Eigcb@mORYiR BEMAFS NES AR DIEER U G mis s 3 Pinhl and
tr.ﬂb(\!ﬁ&'h@h%eélﬁfo% Rcid 22 21§rﬂ§omk.§') (R0 ?ﬁ’eﬁ?l)étﬁyl @ﬁtem:mhg, 1.5

he reaction m xture was dil

mmof) (W%%ﬁr)hty% e étfaé b2lq HPY Crahywedhdiasirsenmesic mtarerpégmgmarm
procﬁlws% b Stifidfdnfethok *ﬂ&gﬁ@k@g&r@mﬁmﬂzmqi Qatmﬁajbm- 1%33%

resi ue was pur i r oMt o toaford
ﬂuomyhmyl)etbyl@pyp}mopmgmymdgmd 1(RS)-(4- ﬂuorophcnyl) 2 2 -trifluoroethane 3-(2-

cit PR e e AL S BRI Rty 0
ethyﬁmmo]ﬁroﬁonzae §ohUT77,0m 4852)nEherydction mixture was diluted with ethyl ether |
ST R e .
remdved Andiitie kgsidue waepunidiad by ﬁ@pﬁﬂ%gnv&dd@dnﬂub&oﬁktﬂd@

pheripeinang PRI Ho L ST TS - BierRE O G i gprien acd

(1784p) &ﬂll(Mﬂﬁ@bpﬁe&yl)-and-thfl&o”rodlﬁnbambldlﬂmnfeemed in

vacup. Th e dbet r. and .
phenfigfaneslanat A2 T BRL LR B B o plppionse
(203nRge W th ethyl acetate and the conbined organic

| ayers were dried over magnesi um sul fate. Renoval of
Stepthe sol vents provided 3 5

( py& b %mno% df'lﬂﬁ?j@#hﬁétbﬁlﬁﬁyl )2, 22(tRhudr&t8ana 3i(edfludminthoky-

fluo

phen(y U“%'l@cﬁ“fa'?é’l)o%fR l )trf{ﬁl% W@ @@?q%bgr\%ﬁb}ﬁlam?péopwnate in

THF'TQP&L)JEnﬁi méomﬁﬁm)amgmau sdiuktiby bf ptomr@mL) at 25 °C. After 30 min,
| met hyl sul f any]| trifluoro-I(RS)-(4-fluor

the sehﬁ@nxﬁsmq’fw i t?%qeaf*\&p‘mﬂﬂetew"a witkes (10¢pl\ARH extpcted with
hexahb (d m.ﬁumoﬁmc’rmaawhase%va@ RYiBifdd By BN WOTRS JR suhddeRithred

with eﬂas) etbtztmou@p)oﬁﬁ@rrﬁn/lps lﬂ!t‘h MeSeribs NP Wasdemensd yyder rot-vap, to
give B l[(Q ‘aﬁﬁﬂl‘dﬁ%tmy e dRdesuTadsHTR)-2,22-triflliBroX(RE)-@-

ﬂuompl(enyl@lmmm]mm@pymd 3- pyri di n- 2-yl met hanesul fanyl - 2
Step(%R) (2,2,2-trifluoro-
1(S) - 4- £ uor ophenyl - et hyl am no) pr opi onam de (95 ng)
wels tob staredsdufierooh 3k @dliftiioasrnethaxyplenylmethabesolfane ) 12¢R)E R 2SR

B RS 3 RSB EORISA,0 ) B, 34 nGOTRRUDH o
mL) Gasdiduda sdﬂ»@n(o@omcma (R141BE.5 Dhinol) n M@qm &l at room

tempir}g@,ré. %%’g%%ﬁbmglf%ﬁr%ﬁpq % (nbcmaygﬁwas.;ér&%v(egl !_plck%}r,act?q lei &,hyl acetate

(100 :ilh}r),llt}nen Wasgic(\tnth brie,and dS€al(wlith MESOQ,. -Z%MZLOA{ tHeH))mﬁ L(3-(2-
diﬂuqrsge%m(nw'fﬁ'mﬁhs@@g‘&nﬁa 2?!5 @3&?*“5%')81‘i(%gé%-%woa'}%!’y'kthy'-

above, follow ng conmpounds of the invention
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wer e prepar ed.
N- (1- cyanocycl opropyl ) - 3- pyri di n- 2-yl met hanesul f anyl -
R -(2,2,2-trifluoro-1(RS)- 20
WQWW@WQII am no) propi onam de. MsS: 467 (M+-1). PCT/US2004/030442
N- (1- cyanocycl opropyl ) - 3- pyrdi n- 2-yl met hanesul f onyl - 2(

Ri(2.2.2-1r -1(S
amwﬁ@ﬁ‘iﬂ""é‘i%%ﬁ“{(lﬁ‘@uﬂ@;gr 0|(oi Z)narri de. MsS: 467 (Mtl).

Stepds ( 1- cyanocycl opropyl ) - 3- pyri di n- 2-yl met hanesul f onyl - 2

R.-(2, 2, 2- 'fI -1(R) -
A oo Ai-od BB Pe R heny msthanasopy AR )- 123 2-riffuoro-
I(R?b 4ﬂﬁb¥t§iﬂgx@¥)r@fh?ﬁhmﬁrbpngm@)ﬁlﬂ s neg, ¥ BOBMRRNES BMIB L) Jvas

| uoro-1 (RS

addpd epapserebanitis hydsorhionided 49t mp/8:3948801) NHATU (186.3
mg,'\lf A@ mmol) a d DIPEA 6 2 éngp ﬁ étg wmn%l{ fter lh rcac 10rbr(1&)tur? \Zaszexgactcd

Cyanocyc opropy anesu any
with ¢thylfacetate 10D (nFLS)ampwasshdd with satured NaHCO, and brine. After driying with

Mgﬁ)‘t, %hh%’s}cl)lg%rgp 8\&;\8 % 2 p v O (f‘m%reﬁld?e was rPuEZV:F Qggﬁogmﬁhr%%grw yield

the ﬂtle?edmpoﬁd:dj(drzﬁmlg) (RS) 4-f| uoro-

N CMRRERE BRI 7y mﬁé@ﬁw S by 14740,

4.2 1R -dd),i 3 d5.006(OH) m), BAB-335(1 Hi@)03.3-3, 1£1H , m), 1.2-1.1(2H, m), 1.01-0.9(2H,

m). &ER&@W@%@M}YﬁMMw met ﬁgnegﬂsllfonyl 2(R) - (2

,2-tri iuoro-| (RS) pyrid in-
2 yI et hyl am no) propi onam de. Ms: 467 (M+l). 75 WO
2005/ 028429 PCT/ US2004/ 0Jrample 7
b%) ﬂ?sgmgwgﬁﬁ%@% P ?égkahe% r@g{@__ e gyt BV 30E S Jo AR oy -
phé¢nybnashashastfpnd 269)HA R Aoiiperopi( Hrfaflaaiepheificthyl&iBinfpbapjonamide
N- (1- cyanocycl opropyl ) - 3- pyradl_n=2- yl met hanesul f anyl - 2
(R-(2,2,2-trifluoro-1 (R)-4-
f 1 uor o- phenyl et hyl anm no) pr opi de M5: 453 (M#l). 5

N- (1- cyanocycl opropyl ) - 3- pyri yI nmet hanesul f onyl -
(R-(2,2,2-trifluoro-1 (Ry=4

fl uor o- phenyl et hyl am Ja | e M5: 485 (Mtl).

N- (1- cyanocycl opr opyd - (1- d| n- 2-yl met hanesul f

onyl)-2(R)- (222tr|fluoro

I (S)-4-fluor ophenyl et hyl am no) pr Opl onanm de. Ms: 501
(M+l); 499 (M1). 10 15 Exanple 5 Synthesis

of RFOG@U‘;&N whed i Bpample 8-Stapyi dbdvan batsybstibitingdesul f any

amu%o)&giféﬂ?%]paﬁg—fﬁbﬁut lfe' l‘ryld QhBridd with 4- argmo é@-(@ran(itetrahydrothtopyran

provzf(eﬂzjv @e"b’?nOBQlﬂlibYnggigngwpl[‘g%ggggﬂupmed'lonylﬂnewmethhykldfahyl-
2R) C@ Q&l ?lﬂ[l(g'g I Wi&hgﬂy]'g% Ip?olglonMe 1th% Wwas |converted to N-

anecar boni 't
4- cm(#mdiyﬂmthlqj:ma(\M)ﬂ) A 2- dfﬂu@ronwﬂtokyphehﬂj#ﬂiblhér&smfogyl BRB(2,2,2-

il ook ey BB 155, T
title tamyendivay ieoldted vid cblumbahrematogrpiyaHCO3 sol ution and

HNMR (CDCLy): 7.69(1H, s), 7.5-7(8H, m), 6.5(1H, 1, J<74Hz), 4.6(2H, dd), 4.2(1H,
d), 3.8(1H, m), 3.5-2.8(4H, m), 2.7-1.9(3H, m), 1.8-1.4(2H, m), 1.2-1.1(2H, m). LC-MS:
640.2(M-1), 641.8(M-+1)
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ethyl acetate were added after stirring for 20 m n at
room tenperature, aqueous |ayer was extracted by
et hg% acet ate. Conbi ned organic |layers was dried by

03%/3%r enoved under the reduced pressure. PCT/US2004/030442

Pur| fied by flash colum (ethyl acetate) provided

[]1-(21-cyanocycl opropyl

carbanoyl )-2(R) - (pyri 5"%‘3‘5'9% nmet hyl sul fanyl ) et hyl Jcarb
Synthe&ﬂbﬁNi(«t—icyhrbEtrhh)HmpydanGS}tl)efB (2-diflagrogipthoRyphStybetimnpdulforfyl-

cl opr. Lidi.n-2- Irrethylsu
| o Gyl R RS ogerg b DR OiaEids 1. 2
g, 3.4 nmmol) was dissolved in THF, nethanesul fonic
acid ( 0. 65 m, 10 mmol),sas _added and the reaction
m xture was stirred overhigh room t enper at ure.
Water (1 nmL) and solid NaHES8-were added until no
bubbl es were observed. The gproduct was 30 extracted
with ethyl acetate. Thg,o0 ganlc | ayer was dried with
MySO4 and renoved unde 1/% 2005/ 028429
PCT/ US2004/ 030442{# re to get
2(R)-am no- N- ( 1- gyarocycl opro )-3-(pyridin-2-yl nethy
| sul fanyl)- propionam de as an oil (100%yield). Step
3 To a stirred solution of
2(R) am no- N- (1- cyanocycl opropyl ) - 3- (pyri di n- 2- yI nmet hy

S SR A SRR R LU

am1nocyﬂ'@;brep‘anh-aﬁrbsnx&ﬂéﬂyd(&ﬁBnd@)vnthmdmﬂﬁd%thylbmma‘hphobyme(p(@&ed

o gt Rk ot oy cbAYf PR BT BRRESH ke

N-(4<:yamf9t¥9hymt§yradd@9-3 (attﬂt]]ﬁda@;étga@bhmlmmmn?amwm;i 2.2-ed

I 00 e or a) e reactl ure

wifluoro R FHHOr B it P Top RRAIALIE WHikh websttear Doy

cyanotetxﬁhﬁiré;@ﬁdn@?l) Mﬁ-dﬂl&bfoﬁdeﬂﬂx@heﬂlﬁsdhad‘e@ﬁlﬂiml AR)-(2,2,2-trifluoro-
romat Q to affor

(RS4RGSO 28 eu5SReR R Fxasmmlt ehots ) T ik

compoun}i'Was isolated via column chromatogra, _ _
2,2-trifluoro- 1(F5 ethg/lamnoggrocp onami
r@&é@gq LA UhSbYT gglfldws)mﬂ 1571 6682), 4 63N )
4.38(1H, Gri)yi B (g, 2n)y2. 500 a4y, fi %Wﬁ&ﬂ%ﬁ)m&@ 582, i(M U Smxszm(lﬁ
- phenyl et hyI am no) pr opi onam de ng) .
615.7(MNa)1) , " 435.1 (M+l), 457.1 (I\/H\Ia) 15 20 Exarrpl e 6
Synt hesi s of
N- (1- cyanocycl opr opyl ]5 3- (2 di f|1 uor onet hoxyphenyl net ha
nesul fonyl )-2(R) - [ 2, 2Ezample 9
Symheslisrdfw {-lod'xgnacg'ébp&élf 3 k@{rm&%mekmﬁyhmlnamlm%megnfoawwzqe

l ask was charged sod
hydr| de, (2mmu9peK&mnylﬁhwﬁmé\omromwaw@z4 rTg, 15. 6
mmol ) under N2 and then wash Wi th dried hexane (20
m) twice. Dried ethyl ether (10 m.) was added and a
sol ution of
2,2,2-trifluoro-1(RS)-(4-fda40r ophenyl)ethanol (90% ee)
25 (2.5 g, 12.89 mmolgr,i § etthyl ether (10 nL) was
added at 0 C. Afte i addi tion, the
reaction m'xture alﬂlo d warm up to room
tenperature ang red for Ih. A solution of
trifluoronethanesul fonyl chloride (3.28 g, 19.5 mmmol)
in ethyl ether (10 nL) was added at 0 C

Step 1
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After conpletion of addition, the reaction was all owed
to warmup to roomtenperature and stirred for |h.

ﬁ&f@ﬁol vent was renoved under rot-vap and diluted with
BP0 nl) and 30 washed with a saturated RNEFOE104/030442

n and brine. After drying with MgSO4, the organic
sol leﬂﬁ&omhﬁggﬂlﬂgféﬁgoiﬁghéﬁ’&gg ?r]/cgaﬁﬁg eﬁséﬁc&ged in (Schlosser, M

ng)ved to give i f1uoro- anesu
Manilly M; Evruidr@rel Ches). 2008, 15690150phenyl ) et hyl  ester

S(egzw g) (90%ee) as a colorless oil which was used in
e next step wthout further purification. Step 2 5

| nt ol'@a sspansien oﬁ@&?lhnmmy(;fyndme-ﬁ-carbloxyl|tc t?md (2. 5? ]g 2|r51m0!) in
i f1uqraonet hox enyl met hanesu
?pl om co%gg t%% g slqaéedinqup%ﬁ%p (B- Zm)nomloi/ved by
a:igi:t:i:;af}l); ?E?Eﬁ{oﬁﬁs ﬁ] gﬁlngl mhﬂmﬁf‘&hd the reaction mixture was stirred for
mip aj thivp Goropyaside ((Z,Lsfmg, éﬁ @pmdh\yas)@ﬂtq/h pesiony, ma#hhing the
tcﬂ@erat%re’iaelmpﬂl (WPRPE 8ddithdn v cotppﬁe L ren rea(étllon s sh%e[dgo warm to

howed di astereoneric m xture

r ogm(tgnm yre achstiened oyl dh Mpmmwmuwramw -5 ai) mEtRandl @0 mL)
wasladildd famvR! %f!?ﬂ of ﬁoious sodlum Lhydroxide (40 mly 10 %). After the

fluorophenyl

ad {"RS}’ ¢thyd peatate 6 hm[p)yth() wﬁt;cﬂ(m-mlr); dllwﬂi}@&fcl(‘i%?@ acid @aszadtded to
Il

oo s PGB IR B a SV et sambied

organie cgtrchwcrc driel (BIEQMgSCthmdrceﬁ@hlrﬂéd TPu%THétR)n‘b??laﬂl' dotifid30%

E shed with

OB e B FimparomSy bR Hfibane Wfboa) sl

Stepd vent was renoved and the residue was purified by
r onmet hoxy 15

BL:ﬁ;yT_IP é'heé@lﬁyf 'ﬂﬁ‘gé‘?’)‘éit[‘!é)mf@ 69 me, 4.3 malbwas-dissolved in CH,Cl,

anq Rnylckickidel onopidenybyEtah wo%ﬁ%r%f}p Hae l‘ t?o(fx' ngxtuffl:]\vas stirred at
heny tr| fuoroat hane

roog'g%?%%gtflTe(fR %l}ré?q{{sé&u\?vgs? emovcd under the reduced pressure, the pH was
adjphasity bs et higne sdikf \aih}ﬂx)ra@éﬂnﬂ Bi0A? 'PH:ﬁéaltngH P Jngéng‘& 5%

r Opl onat e

%uag ﬁﬁ%g%’q}i flﬁéfg%npt%n} 6-tri uoromethylpyrldme (200 mg) as a whlte solid.

StcpeRS) (4 fI uor ophenyl ) -2, 2, 2-trifl uoroet hane

( rometh

gﬁ@l’ lﬁ@@'ﬁ? %‘(ﬁ%"}'“?ef@?ﬁ [d21 -2y imathnyil sulfamy Yprdp(dRis)aciddvas
pre;ﬁdmm{sﬂﬁﬂaﬁlsadhhggm |@mgggﬂ propionate in THE (2nL) and
Ste OH (1nm) was added IN solution of LiOH (1 nL) at 25

After 30 mn, the solvent was renoved and the

r eQ(RJJJ&t-‘Baﬁ)xdeahiéhfalgmi’i‘iotfJ Mhﬁ{ro&%lﬁé%({xﬁa-ygﬂéé %gﬁ)-

ne to renove a

p roPé?ﬂ (i:i‘i‘cf‘r&g@[ﬁ‘ﬁ 3 N"\q@IV"(SG'SEﬂJﬁd-IQ Diitdiareldit-amminb@diopfopavietdtbonitrile
hydebtibsidet g, LA HAR (T2 orﬂé n%“’gt h %B%ylmorpﬁolme (0.9

ol vent was renoved under r
mL,

ol e addedimédisnstiyripmion g h rztatobmrtempdritﬁneyéa)urﬁéﬂ aHCO2,
fol I h
solufort dnb fethy PocBratk WRR) 2 ogiéld g{d S %aestrééntl{luch ?{or pléﬁpdg&nytm@nn The

I no] pr Opl oni c aci
reactin mixture was extracted with ethyl acetatc and the combined orgamc layer was dneg by

Mgsg)é (fﬁfepédf Anld%[)ﬁ)cgﬁt‘-en I l}/rr%grerg ucnggrggsﬂses l'll’luf'lfa'}cnatllon by g‘lash column (100 %
CH2€b) gavaiDr(d-cygR8Yyelogropy lnarbarpbieyy(R)- Mmuamﬂwﬂy%%hg”' ¢
ded a

ylme&%’sglfénéﬁéhﬂ}&mg(arc tféfi{ty:l.rﬁster@@fn%p%% “vas ZF ed

Stepfrl) at room tenperature. After stirringfor 30nin,
t he nmet hanol was renoved and extracted with ethyl

acetate 81
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(100 nmL), then washed with brine and dried wth MySO.
Renoval of the solvent gave 3-(2-

th henyl net h fonyl )-2(R) - (2.2 2-L1 ]
v?‘li’%”%m?% o)(34/ £ 32¥ogﬁen§|”)e ot gylon%/s) V\D( 2)0053/ 8%5&’556"""03““42

PCT/ US2004/ 030442 am no] propionic acid (157 ng). Step

5 TRRC v fcarbamoyl)-2(R)-(6-trifluoromethyl yrldm 2- lmethylsulfanyl)—
3- 2(d| ?&Bﬁ odr?g%pzoxy e%g/l (m)et(hanesul f p §

ethyl}-parlfamigyzcid rentchmiyy estér- ($4Oueg Joyas disgel yf‘éiﬂnfﬂﬁ’rﬁn sr@rqul oni c
metfsHeSliforie ci as Qud3d O ARPkidridg r?)v gﬁ{g Walte lfﬂﬂfwé a@gaﬁﬂd solid

-am nocycl opr opanecar boni t rile hydrochloride
NaHE0s \@asaedmtn) no, bubplEs were ®bsesvednihe Gact®namintule m@xtmcteémth

eth)&é%etai X?ﬁ%gx‘% g lan?%e)s d{lAj fvﬁ §g€ m%ierggﬁgr& n%&tlg}e)étu}fﬂe?d\e

redubed b\'esatelw get 20R)FHBaRo-AH(d- cbanonﬁslopﬁdnyéﬂ (br trijluorgmethylpyridin-2-
g(fg Oﬁ e sol ve%.na was..renmoved and the residue was

yimgtfylsy fa@ﬂ RIOPICRAMIFR S @A Plirat ograph yield the title

Stelppn'pound (125 ng). 10 HNMR (CDC 3): 7.69(IH, s)

7(8H, 6.5(1H, t, J=58.8Hz) 47(,
4. ng)rlﬂnmgg% (]—gawygog()p)flp -3- ‘ﬁ tnﬂgor@gmeéwggl(lilprz Wet’hylsulfanyl)
proﬁor%m’-%de](ﬁé 005 min ?d‘bStﬂﬁL 0ls :Qiho@ aﬂ& %Heculiﬂswves were

548 Ml) 520, 1( MF 572( M+Na h?)e le 7 15
addgynmwsma’teoﬁ mm,(tuﬂwmhanisulfszmc awé%& R'&h?’@r‘o(“ | X6 th

ﬂuo'rcﬂ;ﬂ&{;@@thﬁéé{ne)é g %2 h '0@'7%1“?5 QEEE‘IdHEH(M room temperature. The reaction

fonyl -2 2,2-trifluoro
mixful) was-stirredatgpom eyiperahye a\mrmgiytpwmnﬁ wapremovebyndey the reduced

prosgirP SEER U PRAABRERbLARAR 25X TRl AR LR BB Eppylamincl-
3- (Wﬂwoﬂnbtﬁylpﬂmlmmah)dfsulfwl)pmyram@c wahputifiod hy ﬁvy icelmn (

0 RERIAEBrepel i et (19 Mebotpus Rrodust 3 pofl. LCMS: 321, (M) 543
M+239yilB¢Myl)nﬁhhmsMVEathbN -(1-cyanocyclopropyl)-2(R)-{2,2,2-trifluoro-1(RS)-
e B o o e VR
compéurlyaa destrbadain eimailé1 B alpwaal’wdldxyste)recﬂne(rgard is¢plarated byréiashooeiumn

I R
(l/w?@ggﬁ{;pﬁ{gesu ﬁet{g}cucgr% %enyl et hyI am no) pr opi onam de
as NI (DMBO): 0. 78Iy pi)). B( Hbon)e 1. 3T, &5, 3237(1H moohiiRifdn),

[ d vi hv. :
72 gy Eaftimd 933654 . FR R BRI &) Poatii o,
8.154116 02 101 (dH) 5). 4.C201S: §53(Md)), 5B 8(#28), 56) (MA)5- 2. 8(4H, m),

2.7-1.9(3H, m, 1.8-1.4(2H n), 1.2-1.1(2H, m. LC MB:
640.2(M 1), 641.8(Mt1l) 79 WO 2005/028429 5
PCT/ US2004/ 030442 Exanpl Exathplyr® hesi s
Syn€Hebis 614N-QM@ﬁﬁb@kb?i‘b))ﬁl)—@ﬁ)ﬁa&ﬁx-ﬂybﬂc)haﬁesﬁEO@I—D(R)QI Qoriify1(S)-
henyl rret h
- Do harledhy RO proBG ity 2 M- BT S EIRBIgY D Ry e Aphane-

opi OﬁﬁﬂhﬁQ(R) (2,2,2-trifluoro-1(R)-4-fluorophenylethylamino)propionamide

Step |
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Proceedi ng as described in Exanple 6, Step 5 above,

but substituting 1 aminocycl opropane-carbonitrile

hydrochl ori de with 4-am no-4-cyanotetrahydropyran
Wérzgﬁbsé%ﬁ 0 as described in PCT-application = PCT/US2004/030442

publication No. WD 01/19816, page 141, Exanple 2)

POk | fifhe dfalefe ENBNR (/7%%9{12 B thg}r%(?spgcinamide (12.6 g, 94.4

mrﬁd{) afi®bedz@yl peroxide (0.1 g, 0.41 mmol) in carbon tetrachloride (200 mL) was heated to

refj/ﬁ ffﬂ’hlﬁag-h&g‘ﬁ{%f’ g%L Fg&%@%}g sI seo u?inL &'gsl ﬂ?ele% % fi ?trate concentratcd

andthe R&idat F@\med b9 P sheuhrdinatdgraphy (RONhexaes) 6 ish@ 2y otidthyl-
et hanesul fonyl -2(R)-(2,2,2-trifluoro- i

PYRRRS§-- 4- f | uor ophenyl et hyl ani no) pr opi onani de as
stegescri bed in Exanple 3 above. The title 5 conpound was
i solated via colum chrorrato raphy. HNWVR (

7 GO Cy3-ORy5 1184 Mymme) Bpsesolsed IR GhE L) and afer

adcﬁ ﬁ%%@ga‘l&gﬁy Mpﬁ&hﬁ&h@ocl@ 36 nﬁf @zé@@o@m&mﬁg slight

sus@dn'sloi‘i(w itirred for0l OBiamPpNK QH £3.63 tm@swm adxfed dropwise over a 20 min period

(SI’IIEIW&"Ré ?ﬂ‘i%%& ﬁ@({ @Q )Z{e(s%n%g % ut rnléixalf‘; gt:ﬂ%q%ﬁr:(gl){ %)tp a¥nrblle% {éfﬁ%é%ture.
A {ofiop BEDYRIetomyithgipymehe ¢ lord gmzﬂm'nﬁﬁol) o DME (2 hLB@adMaded and the

2005/ 028429 P S2Q04/ 03 . .
F eae"OPr’T“l"F‘ﬂfoWWé‘f’W‘fﬁJ‘BﬁP T YCHRED: @"r Q)%)‘?ﬁ gdjustedity4 it IN HCl and the
prodiic/wak ediradfed @A ethiylietaieN ThSChisiAGIOrgan M layk vyl ivdited with brine

m 2003, 69- 5 Step 2 To a, .
andi i) o Sy KBS Eopdeniaionn Bt RYRE ot HaRos carb Rl ines-
(py?d‘zhdZ yBnethangul fdn3 1) propTolic adum(l 42 g HiiS3 aikblyvhds WEEPDINGRE reft step.

C was added triethylamne (1.84 niL, 13.2 mol)

Ste'Pél | oned by addition of ethyl chloroformate (1.26 niL,

13. ZRYPPLD boHS 1AnRAS-Bi(Fradih -t éiha\h@s%lféﬁl id4cid (1.42 g,
30 %1 n at lg .arLJls}tS'hl um bé@g?w dl‘lygg ”p['?i]o c)l (1428

ARSIV EYEHES O MEGH L0 Gnd fibiene BHhgah)adiiesSICHN,

.08 Qutior mThcxzﬁfe§ %rOthlﬂ? wadlgtidbd RpWRS ofe? TG, A ftel Bifiving the reaction
reacti on was al to warmto roomterrperature and

mixyre oy ergightpthe FO‘VP"t wewéwafcmné thegsultingapsidarg tas pirified hyjflash
chromhdgaly lapﬁtmmeﬂaqey‘ﬁsell%qpt%foBﬁlﬂléﬂwg( Ye,addi tion of

aqueous “sodi um hydroxi d fter the
butgxigprbptangpo ét(PW?Z"Héé’!fa‘ttEa"E%fonﬂ)PrwaMQ 35840 nL),
Stegl4| ute hydrochloric acid was added to obtain pH =
. After washi ng aqueous Ia2/er thoroughly with ethyl
ac a¥iethe A Rerext drtoxyratbonplagine: T{pxsegincyimethanesulfmyBpropigagte was

g"h gﬂﬁ' Ogﬁﬂ'ﬂéxaneéﬁxﬁgn of WEVdibGRE (400, BY0 hLFRHs &fbd Kaer
stm( B for #3 h,ube ohventwds pgnn@\d:d i fzww anveshéwgsidie Wasgoeoijtpted svithidiethyl
el B B bR Bl ) o 1o
ylmethiamsyllforxyl)bmpmnm‘: whish aﬂdaﬂw&t&d\m theaitle cmnpnuhdmtpétzmgtthee
o RFOLER SR GRS, oL S 2 Lo emper ature
pr e@églutyanodykieprppy HABpyrazin-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-
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adjusted to 5, and the product was extracted with
Et OAc. Purification by flash colum ( 5% 20

ne) gave
vEﬁgﬁﬁ%@?%égthyl-&trifluoromathylpyridine (200 HGY/US2004/030442

white solid. Step 4
“@We"ﬁ'gtmmiwmmm&nm BIVIRE08 MiBY DMEOY XS TR61YY7S @, 6.5 1z
o) | Ci s__prepared as déscribed Tn ’
”Ex%%f’“é 2 g?gﬁﬂ’% ﬁ)sf‘gav(@t 3803, 445 (m, 2 KD, 3.80 (. 1HD), 3.45 (m, 2H) 0,95-
1.40((®), 4Her MSBégxycarponyl ami no- 3- (6-trifl uoromet hyl pyri

di n42-yl met hyl sul fanyl)- propionic acid (760 ng, 2
mmI"%‘1vﬁé(%“oal'%f%?w&&'P)f'iazwg-ymhanesulfanyl-2(R)-(2,2,2-triﬂuoro-1(R)-4-

fl ' ; ORjd. Iy drochl ori de (284
R R ABROMS S B T Y ¢
NF p‘éft(ﬁgﬁb’ﬁ?ﬁmqpﬁa-X—Wr&in-ﬁ@lmdﬂlmlﬁny‘h&(]@-(@,dgqﬂﬂ?\ﬁ&q 4.
1 . 0 : ture, saturate
ﬂ”@%?ﬁ??ﬂ%“%ﬂﬁ“@?ﬂ?ﬂ%%@é gb%fggﬁ@2§§ded and stirring was

continued for an additional 20 mn. The 30 reaction
m xture was extracted w t Bx#hplyk1 acetate and the

s:awmsis@wve(ngmbaycl@y@m)wqpymw&nhman%ﬁ@@l)-ﬁi 3.5 81t8fhoro-1-

and concentrated under reduced pressure. Purification

by flash col K Ytxé'@'?‘%m’@imqw}'argmromonamide

[1-(I-cyano-cycl opropyl car bano -2(R)-(6-trifluoronet

hyl pyri di n-2- vyl net hyl sul f anyl lhyl)carbam'c acid

tert-butyl ester (340 ng) as go oil. Step 6 81 WO

2005/ 028429 PCT/ US2004/ A0 0O Iy ;él

- Cyanocycl oPropyl carb N* -trifluoronethyl pyr

i di n-2-yl net hyl sul fan - et hyl f=carbani ¢ acid

tert-butyl ester (340 ng) was dissolved in THE and 3
Steefl. of nmethanesul fonic acid was added. After stirring

overnight, water (1 nL) was added and solid NaHCO3

e AL o LD ) s ety ety o 0G40 i
cool J . )

organi ¢ ayérz‘(tv\iag’qtlf ’ é%l\ht\/emxifﬁ’°f\9@£§ﬁ“ywqpf'é?'éb(4é’rﬁ 16.4 mmol) in
ethybefherd 2 mi) wes addetbovet 06 min amdiubechlRiod K345 Bred Ford@ hour. tTrr]i)f/]f‘c

anhyki i | 1)-3-(6-trifluc
h%flg? (éﬁﬂgg%yf'{r?e@%%g %%ica‘ﬁ %Dcﬁrvg'%'ﬁ%"oq?’i‘g %d t%"r"lél@" ';;r“ggfvas allowed

to wagpnatg ambient temperature overnight. The reaction mixture was quenched with water and
6-tr|fluoronethyf

. j . I 1) -3-
dllutg({/ }B?ﬂ(ij %g?@%ng H&% gr%?rgéﬁ\y%%gag B sl%ﬁd (ﬂjq%éﬁaﬁfegép((igg biggrbonate
and tging 3ndhinid)overihigngGurd Sulfard to ofe BriffiTRnetRAEs BN Ll 2bh2-

ded i F. After 5 mn,

it e L SRR ezt 0 2, 2, 571 1 uor o- 1 - (4-

Step£| uor ophenyl )ethyl ester ( 122 ng, 0.37 nmol) was
m xture was

a d r t enperature, The reaction
B ARt o3 4Pt 2 vty Ky Rtop e and

triflupremothentsulfuntizracid 2, 2-arifliRRA] - anﬁ?—%ﬁfﬁjom l-ethyl
y | . | - - ) ) - fl.ly 6 %'eISt % r'e
o TR BB i st oy 8423 v

methylsulfanyl)-2(R)-(2,2,2-trifluoro-1-
pheny3-1 (tfiflGrombt e @ PRmMOY RYSibiieAit; sul.fanyl.) pr opi.o
i g e B MRS AR RO Bl AR PR Cence
» SO BRYEHexane) to get (40 ny) of pure product as an
StepDi|. LC-MS: 521 (M+l), 543 ( M23), 519 (M 1). This
s]converted ) _

1O CrRespaclorgelobimging2 sy lsalimy - AR Ikl 6 By -
iR SR A0 B 55
procedure outlined in Example 1, step 5 above,

84



10

15

20

25

30

conpound as described in Exanple 3 above. Two
di astereoners are separated by flash colum 20 (1%
MeOH CH2Cl 2) to give the title conpound. NWR
WORES/A829 0. 74(111, m), 0.97(1H, m, 1.33(2H, PEI/US2004/030442
3.27(111, m, 3.45(211, m, 3.72(1H m, 4.39(1H m,
4.93(211, m, 7.19(2H, t), 7.42(2H, m, 7.77(1H, d),
7.92(1 H d), 8.15(1H, tl%( E Q2(1H s). LC M
553(M+1l), 575(M+23), 551 (M 25 30 Exanple 10
Syfﬁ;llemkleﬁiv-él 0jand>¢y(:lopropyl)-3 cyclopropylmethanesulfonyl-2(R) -(2,2,2-trifluoro-1(S)-
- cyanocycl opr opy, ul fonyl - 2(R) -
SNt ropy. %uo%@%ﬁ&hﬁargmg)lp% loR&RQs
4-f 1 uor ophenyl et hyl am no) pr opi onam i de and
N- (1 -cyanocycl opropyl ) - 3- pyrazi n-2-yl met hane-
sul fonyl-2(R)-(2,2,2-trifl uoroifgﬁ{) - 4-f | uor ophenyl et hy
| am no) propi onanm de Step | 82 2005/ 028429
PCT/ US2004/ 030442 A ni xture 0§52 net hyl pyrazine (7.0
g, 74.4 mmol), N-chl orosué&ti nlani e (426 9, 94.4

mmol ), and benzoyl pepOxi{-deN(0: %e .41 mol) in
carbon tetrachl ori de @i m!) was ated to reflux
dar k het er ogeneous sol ution

for 16 h. The resul Fing
was filtered, the filtrate concentrated, and the
stehqsi due purified by flash chromatography

Et mwm)aﬂlﬁb-%_'cicﬂoﬁo@hh&ﬁﬁmm;bro&npublf(z 28£20.0mmol),
2%

St 2 (B NH-
pregared o4 dﬁg‘d"%gﬁml:ﬁwm(’b 'ﬁl’_% Lapdc %Pweﬁnd taﬂmril@eivgﬁeayde methyl

her{n%c&? r(@@é)’ﬁ)td"ﬁﬂn))l) RheRRR @6 i1y WaPRdate@at dAuX Rith Dedh SidrkGrpping

resulting slight sSuspension was stirred for
ofwennﬁon% lsl\'lflmrac(@ Bixtyre pasgegceiateditolivghni se over a 20

cy({ﬂéJSP Lﬁ?)tﬁf\cjﬁ%q Su(])‘@ L}(ltﬁlathﬂw tr%%ﬁx@fhﬂoﬁ%h&&d@ 1%%91 ad pﬁale yellow oil.

tion"was stirred t h' at "anbi ent
Stepérrper ature. A soI ution of 2- chI or orret hyl pyrazi ne

r ea §-tllgnAZ?lion ar e ngopgﬁl g&%sg]‘f%? 3/?/l g?ﬁﬁmﬁ&ﬂeﬁ%ﬂ&azohdme
4. Vg 13 8moet)aul anlrydnbus/\Ietrahyﬂanm]i (34 mL)mg coo‘jnddq ae fcewpder bath and
treﬁ%(& Wit Lh‘i&oWdeﬁgﬁhé}éé (2. ?ﬁ tLaE(?4 mmﬁ (jﬁg plﬁkh@? gl\s/(gﬂérgétﬂ%%yl)amlde

ers were
(2000'ntleof lc@vicentiondin nqlxmhydrcrfgrao} l]ahe reaction mixture was allowed to stir under

nce%gtR)coslﬁl:’%tf’ g ylt %{tﬁﬂnla ?P'S'oﬁl)‘}crﬁge]'aiure for 1 hour.

anesu ony opionic acid (1.42 g,
4. SBarrBroA)soltion efdefthorabranmebenzent (Ssmdp 5 1m@ph pn &hhydrous

e
solatimsin hgﬁdl\fgl andral lxwed te sti!ffof\m-lin( T@e sdltiocaricbnt Pdrud mes (r@8ferred by

| CH\D M sol utiqn |
care 1§ B8 SRR G 4 28 oSt U0 R AL oIt e W ligved by
add‘nﬁgﬁ%f thm (ﬁﬂnfﬁlm thieh tl&\/leffcnbngh:ﬁxturb fvas ?lniwge:)tt waviastorremmv ed
resu re urirtl e
B TRICR e T TR W—

miiire Rypeardd ) hadve tHe trimethylsilyl ethcr protectmg group still intact. Therefore, the
but oxycar bony| am no nmet hanesul f on

mnﬁr,lre ] ém@ﬁedﬂggh grpre lg{ Iéépéo mL) bet%re it was extracted with etKyl agetate

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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Met hyl
2(R)-tert-but oxycarbonyl am no- 3-(pyrazi n-2-yl met hanesu

ntopi onate was 25 dissolved in THE (5
\%62({06?5)8%3%92 of HCI/dioxane (4.0M 2.9 nL) was a@g%&mmuz
After stirring for 48 h, the solvent was renoved in

flugphtay ety ldnigopRparE L6l (BAGmigy.eci pi tated wi th di et hyl
ether and dried under vacuumto give methyl

St'°2(3R) -am no- 3- (pyrazi n-2- yl nmet hanesul f onyl ) propi onat e
whi T a1 t) 141z .
SIS ST iy b RSB BA M08e n ar

acepgnitrilecyestnpregaedddphoursyahgad3witly stirringiat 2eqnh teetphiatues Hefiodiy heid
- -t ik -] -4 . . . .
solp Rt 36 ALF el 0 8185050 B apcfecated s chigingpgrionice

uor op
solDMB@}.6 $nL), thed, a solutipn of3-dYeldpebpynethyisdifanyl-268)-[2,7 248114 dH0-18-(4-

ﬂu%hcﬁﬂf—é!&l% @é]p%_‘%’a'}ﬁﬁ’? él’ a&@g&i_tzrﬂ% ’m4LQ4 a)'h’(erp%acégal_\%é,ﬁ rr?@?qgr’ed by
revérselfhagefIPIZ &, potiotiSof(the chrortiium tHoBde éoMtior wele adldd (24612atQ

M-. 1 o
’ea‘v(ﬁ'-"(’ﬁ‘!’lfg/%%é%lf'%FWI"}")-sA&Vr Lipprs hounreactipm ime the rescsiany was

fouI%c( ?l_??bﬁggrggzt/@ 8% t})l;}‘r’%gléﬂﬂ?sii 16&ProAnSI Y5 RL L RODII8EB 42 reaction mixture
wasaligWed, iorvean teroRp temperasyp eaghibem Al eoacentratediVFhe(rd@Uinglsalids were

partg?MEDQ; begw%g c?ﬁ{ acgtafg)l)(?o @Lg%dgsgt&ra@eéﬁﬂgngKﬁlﬁﬁﬁg ﬁlii‘) frﬂl
aqueous dpyemaf}q)cgracgﬂMth(epﬁyl ehateand the combihed ongaie-dayerb/Bere washed
vt g nblitcd e emtydos spdim sulate Removatof oIk BN oy -2
cycpp;)opzlmegylgulfqn'ylf-Z(Eb[Z@Z,l-tr(fR))rosu(SB(4-ﬂuorophenyl)cthylamino]propiom’c

. - et.hvi.ai i i.de. MS: 454 (Mtl),..
i BB MR O SATE oba3
Example-2; stepp8 abowve.i f | uor o-1 (9)-4 _

fE'Xanp gﬁi@/'fgﬁtggﬁ AT UR 628, VLA e, YR a5 6say 715 o,

J=88Hk), 441 (NBRasTHaRBGBY 11, -1d), 616 (11ida; 21 ¥ kB tehang Sl ifPRYdd,

IR 910805 3 55 1t o SRR A G e O o AAR{2ED i 04 @H,

m). MS:R08.a@d YMMIcH 4200; 0205 31,926 2=0p®h) Was suspended
in and i ce water

in hyl ether (100 and cool ed ;
ool - 3eng 5logrogt s aprpEilmeuatog Byt kb s pitpra S -
diflugrophénylethyhmiino)propiosdintigd. NS:hi86.1(G11L) was added over a

5 &ur and tﬁe solsjgtian wa s@i rre%or an hour.

Tr VI RO G RPIPY rd-cy clom opimetbeneanlforyl A Rinks. xfluaronk St 3,4,5-

trifluosephehylethylarding)pkdpfonbBate! MBI 484 KtvEH Was al owed to

warm to anbi ent tenperature overni ght. The reaction

m xture was quenched with water and 20 diluted with
ether (300 nmi). The org@Rifpkgyer was washed with

sat urated sodi um bi carbonate and brine and dried over
Syribgtis of (i -syanearcloprapyYidwrbenyimethansswfony R RE€L2,3-tifluoro-1(S)-
acid 2,2, 2- trif|mgkdethylpnisgypropionamidel uor onet hyl - et hyl
ester Step 2

2(R) - Am no- N- (1- cyanocycl opr -3-(pyridin-2-yl net hy

| sul fanyl ) propi onam de and

trifluoromethanesul fonic acifd
2,2,2-trifluoro-I|-phenyl|-1-8@2fl uoronethyl -et hyl ester

CFj

were converted to H

N- ( 1- cyanocycl opr op;qufl_sN(gx('NKﬁNz- yl net hyl sul fanyl ) -
2(R-(2,2,2-trifluoro-1-H 3§
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phenyl -1 -trifluoronethyl ethyl am no) propi onam de
utilizing the procedure described in reference J,
vié @5/@%}3 ove Step 3 30
? ocycl opropyl ) - 3- (pyri di n-2-yl net hyl suP¢ER§I004/030442
2(R-(2,2,2-trifluoro-I-phenyl -
1-trifluoronethyl et hyl am no) propi onam de was oxi di zed
to b l [ Ard . .
to ghgc%d {o @)’ &g{ég%ﬁﬂxglﬂg\?eﬂhé gneetﬁaneﬁgg%ggg 20U {HFRBR-1(RS)
hydnm#thﬁmm@mwmw&mpweesm( 16y mgh®s mgobfprepared as described in

Exa%p(l%&ﬁ%ﬁg i dic lﬁnﬁé@@é:& (@9 G4 bl 201 SRNERABARMeth Rk Imiflm in

toluénd Jirupmeqjhe aytigbddyyihgnandahgreapion miwure das lo@hd st vegmlto A over 2
| ut

Dfertifg w1l o 2 hothospesion VoS avepPhEd Y s, B cepteg with

dncmaro&guha&OTmb)ned ofgdniRleRPAISIrdricd FHBEON Cdnéantrédimice

2, Steps | and 2 above, and trlfl uor oacet al dehyde
redygeg HS‘FFS“’%E}H theresidye was pyrifjed byflash ﬁhfamtosrﬁmyalaéﬁe gf(l fejuted

withe)6 M@?&ch%lh&@) t@%lel'oetmz Hife WintpBulte@H me) Afakm i st mteréafners in

water for 24 he reaction m xturé was concentrated

a 8:t2aiin. WES: 404.1 (M+1)
cycl opropyl net hyl sul f anyl net hyl - 2-tri fl uor onet hyl oxazo
lidine (4.18 g) as a pal Ex%%]ép‘w oil.. Step 2 15 Part

A: A solution of

Sytltholzswgif @Hﬂwyrhmmhbppbmm-? waﬂlhqnmhhwlmﬂhatmsuﬂfbnw 2R3, R-deifuoro-
zol i di ne (P:T'\;%
t et rahydr of ur éﬁ&%ﬂwﬁ% “ e&yla oﬁ"@?{"%“’"%"ﬁ'%f’ ce water

bath and treated with chl orotrlrrethyIS|Iane (2.58 L,
20.4 nmol) and lithiumbis(trimeghytsilyl)am de
(20.4mL of 1.OM solution in tet ydrofuran). The

reaction mxture was all owed t ir under ice bath
cooling for 30 m nutes and thsn roomtenperature
for 1 hour. 20 Part B: A 6[Q§%gn of

4-f | uor obr onobenzene i n anhydr ous

t et rahydr of uran (100 d to -78C, treated

with n-butyllithi um(31 9rrL of 1 6M solution in

hexanes, and allowed to stir for 15 mn. The sol ution
Steflrom Part A was transferred by cannula to this

Freaction mxture at -78C over 10 min. Stirri ng at -78C

f ob-cgsteingdlS . K7 @) asisbobygd ireadid ixtireof 100M b@eot(saddinm hytljoxide (265

B CRSAEORL A AL BTl 450 ) AL A0 0
mlnsAﬁcltshumglmemhe dl)oxmswanddmi',ed fnt the isidaoftbs eekitlzal gqueous solution
h ilyl
s BSHA pRERSARSEr B s bR, MMM e,
1mmﬁdisteb1¢lpoh éddﬁﬁanlfthh acidiand additidokl wWako (10)mi)edas addet to aid stirring
of thE 0 Gtesidh. e Gt Poirh s ssoled S o L end b prectpiates
wermﬂgﬁdtbya’tl?di;)n amctlwashthdl Gllitﬁbag mmhe?zou Siid’l@xa’:ﬂa ahd Urit®uided high
r adi .en 1exane; e cef-ate tq

vaculpdp gige %®1am (%%wqf%iﬁssztﬁjyt‘mc’lzo ¢ §64 ?ﬁ&gﬂbasla(@)lt%sohd-
Step4- f | uor o- phenyl ) - et hyl am no] propan-1-ol (2.36 g) and

3- AYGO00RL. SRELIRILAY botiohd AW Iitted VAkir 4 Aecharicd] btirtdrUefidk don&enser,

4
addition port, and nitrogen inlet was charged with a 1.0 M solution of lithium aluminum hydride
(200 mL) in THF and anhydrous THF (200 mL). The solution was cooled in an ice/water bath
and 2(R)-amino-3-(4-fluorobenzylsulfanyl)-propionic acid (24.08 g) was added with rapid
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85 WD 2005/ 028429 PCT/ US2004/ 030442
f1 uorophenyl) et hyl am noJpropan-1-ol (370 ng). Step 3

LUt of 0.41Mperiodic acid in dry acetonitrile
Vg‘ﬁa“’%}"g% chromiumtrioxide in dry acetonitriPeTiH?i4/030442
prepared 3 hours ahead, with stirring at- room

stitrREME&R LoRtionSsVek PSlintn. aﬂie@ce%aﬂﬂbéétrérﬂ&eﬁ 3 tﬁ? Pl o\ﬁﬁﬁiﬁgre was

EAI led in an i ce/ acetone bath and treated |rs
©astlmoveight. difter senling themeactioremixture totrhem temps mbuse, isatrated

aq&B‘ous potassium carbonatehg ! lﬁ) gsh z)a/ de% fhi%owtsg o§eré - |h? chxgﬁ geTeé' liered off

3-cycl opropyl net

“andtheffilteneakp wenyashekwhly THRi rihé porobiacx filirate was dried over anhydrous

d.b
M5 A0 dm fieh ey A0 D@ o RPentiBu R barana1-o (16.16 &
asapalomnlmberesml ution were added (2 nL at 2 h reaction

tlrre 2 nmL at 4 hreaction tine). After 1 nore hour
Pactlontlms the reaction was 10 found to be

cormkpmnbys-Hau@r@daaiymmyl)bﬁﬁm-mp{l@'15 £9. J’ﬂwéthymﬁmopyndme

The reacti on m xture to warm
(553(5'2§n ang sy iamined 164 n Ly Hesre Vieighed dnte 8 A090mb doundhettom fask fitted

with @ Stil Hat, 290 M0l dddBon\Rife!, LAk Aid ePﬁ“i«%gfggggfel(? guor (5.: (150

acet at e (30 nL) and saturated aqueous
mLyas ad&%ﬂj@cﬂu@ a|cippepalegmbes salvtinnt é\obohtm offertsputybtiméthylailyl

h1Gg (115 d L hed
chiHE (L5 GPHIQH 000 B8] oo T gl Bt B5ATL AMrlrie.c
ovegfi glg,dhq,@muog ;jxurg was poured into water and the organic phase was separated, dried

v rPaild 14 1 (S
och)(rmly%ﬁm ge(gﬁn?%rﬁweé TN vgh(t A rJta\!aB td %gﬁr % t gogg g§ ;s(

uorop yl'am no propioni
butlgimgHtylsitanyioxy) (R t- ﬂmo-bmylsulfangdhﬁeﬂxy!)bmylhmmb €25.92 g) as a clear
yellg@gaounds as described in Exanple 2, step 8 above.

(CDC13, 400MHz): S 7.61 (1H, br s), 7.42 (2H, dd,
Stem4 =8. 4hz, 5.6Hz), 7.15 (2H, t, J=8.8Hz), 4.41 (11-1,

6 A%ﬁ&; B%Qﬁﬁrfctﬁyllﬁ%ngax)’) lg%) (jt_tlu rojgéliz lsul?%ethy@e@gla@m (25.92 -
g) auq triflurosieia)dehykle GitbtHyR hkmiadetal 110278 o Akbcatld,, 95%t§c1anfc2!¥racm were

wei%wgq %5(" 2 EZO:? r@ féw%tt%ésﬂask g' ttedl ‘)wth a %aantﬁr%?ra}? w:t!lylzgndenscr
Toludng (SOQyﬂu)um;/mdecpmﬂpyd DeacBiof Yifikt04e g Y RRE O R840k QR - 2(
anbyhe Sk st ThioBls7 Oy taromvasomb e pasidua s priid by o

chrofriateighaphyNor( dilica gel using 9:1 hexane:EtOAc eluent to obtain [2-(tert-
met hanesul f onyl - 2(R)

buty&ic éqg)q El #l?ﬁgﬁ@%l %1 lﬁg&)o}é%lzglog]?a % ethyl)ethyl]-(2,2 2—tr¥ﬂuoromethy$

ethylidind)amiae (21[25gyd 4160y hettowlquid, opi onani de. Ms: 484.0
((;Mkl) 30 Exanple 13 Synthesis

f I I h I h | f l-2(R) -
%glgtlﬁq%g?fﬁ}é?oo{) r%%%yf?'%'ﬂ@ |8§E¥yg§;ﬁlg§;;t;@ pt? g\%/vaﬁfru(;ida)loo mL
ﬂask@ﬁt@d wHS@snnN)apNsﬁﬁn Vi 2R, ?érprgﬁﬂ%%nﬁ}qm!}sjﬁﬂq% g%?&fggco-gped to -

a_cold (0C) stirred m xture

@%P{&HWW@? hexaes § H2mly Pt 2R sofugion), veas meded dnpwise BARSY -

reaction mixture was stirred the reaction at —78° for 30 min. A solution of [2-(tert-
butyldimethyl-silanyloxy)—1(R)-(4-ﬂuorobenzylsulfanylmethyl)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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hydr oxyet hyl am no) propionic acid nethyl ester (162 ny,

0.5 mmol ) prepared as described in Exanple | above,

i n di chl onet hane (2 nL) was added 2. OM sol uti on of

WO 2085/M38420 uni num in 5 tol uene dropwi se via a PCT/US2004/030442
m crosyringe and the reactlon m xture vvas aIIovved to

et rhptetnif 5o st S P R ey extitfed Sl proac. The
covdbiriad eﬁil‘défﬂv@i‘mhhﬁﬂﬁ brie@nd ridd dvedM@SQﬁ anhe s&ixérlt aas emoved

d d t.ed d
ang Sheesis was ISR 1 T QRIG AR50 P ) oq g path.
T&Qﬁ%%ﬁﬂﬁ%oﬁ& ?'2'5 Infi2ofael. Ol\(i%l%&{jm THFY WasladdBd &HEWISE over

hexanes) to yield the title conpound (55 ng) as a
15rmhint dvfler ssiring fas? ke indio iasrbathi the repgtion raixture wiasi poured/Bito ajpigorpusly
s} B STt e Y RE i e, 25 i sampated qqueous appontum
chlorid2 aid) 25@21;112E®Acramﬂ hllmve(d-to stand overnight. The orgamc layer was separated,
wahid v i ARRET s MO AR BRORL ARRThE i Y it 84 by
flath EWbmam@apl& cmado cuert ﬁmrgakmsdg se@EEO/Qante)uemd obtam 3-(4-

ugibetgy RSP 2g Ao (B TR b Bl srioantlot (822

m®\4S hBiegfelloWr@iniane was renoved and the pH of the
resi dual aqueous sol ution was adjusted to pH6 with

Stepnt h ydrochloric acid. A white preci

tate b
7 or h SU0leTuBd Btk WatTIRTEE Wb DBIRL o1 FpeRAglution of 25 me
chgﬂqmm?aimmtzg mI(APOC Glale x@@nﬁﬂﬂ%smslﬁmgodmw \F.'bt&%nd 46 mL

suspenS|on The reaction m xtu
of g srke splution@f 9.9 g perjodis agiddn d %mbrfg’écpsrmtaégtowlw@mmg 0.75%

v/&\%tlele %ﬂ‘t %xdé‘ dcletbﬁlahé 8@ nﬁD@ owm*}g %md HPICO b ddVREBhitrile (50 mL)

exane, dried under vacuumto gi ve

cogtem)ng&ﬂ-‘»ﬁ(ovls M@m)fwwdé%miyheswwn iy cqﬁe@pn efhice/wafei bpth. A
sofufiéh g‘%b ﬂ@%ob?ﬂuylkltf@ﬁ@g%)dﬁ 2 2?1‘@]901% -1 dl Qﬂoﬁbhe%yﬂ&ﬁﬁammo]-

roun ttom a nechani cal stir
prepanileol (B isHPLC gadelaactonitrilo 6%-2 mLegedtaiming (d v Hzﬁ]) étas added

oM ATl S BB, A HE )

mintuye washpesbedwvitio2rprepanot 06Ineld and stirredi P erinvatt &1C. bBhasphatertrufter

50%@‘4':% %’iﬁr\g‘ BH%; (vﬁls d%ﬂdgpin(a Ié\)gé %WV\% fé&%@? '(Sc%g:hgn 9aﬂ& fnd organic
s0 Immm#@m@mwapwramgatﬂw sHiel dquqsys mixdure was/stirred with

. The i ) .
e DGR GURAOS, 39 B Ve
anhyalemss Mg$ Oni aotl vmeovedtorabtn 3- @wﬂm’raﬂmmdmetbate&rlbnﬁw(R)-[Z,ZZ-

AT RSN SOREREFnk P A1) Ve e gl o
Stag?:(e vvase\r/vashed vvlth THF. SThe corrbl nggnfl [trate vvals .
(R o Remim s JoRt P e P A et L gy

eth@[hﬁmﬂcﬁpr@ﬁrom&&cn@(?l&&hg@ ardrDaminoesol dpropaheprbonitrile hydrochlonde (23 mg)
(R) - Am no- 3- (4-f | uorobenzyl sul f anyl

we(rg_gelggedgl)'nto apt IHL sl ﬁ%qum pargnd gap. )15) P600 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 KHSOy, water,
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25

(554 ng), and triethylanmne (16.7 nL) were wei ghed
into a 1000 nL round bottomflask fitted 10 with a

250 nL addition funnel, septum and pj I _
Fﬁotsmi{vét hyl ene chl oride (150 rTL) was added f%bgugg@p’”"“’

a cl ear pal e anber solution. A solution of

satueatad- tqsnbgdscmam,yiné blityd, andodied lovetankybdous #1680,1 ThéIdieAvas
40 mn. After

er.
rervef e P3RS Ted e RSyt by Bishishsprraiosrapbugon 2 arelilica gl
inpBa CROBIEIOAM elubif t& bsR ed
" g\g/er anhyd rtous ° ws&glgﬁﬂgb Ftelﬁoved Uit‘\%gztzr?%g?/ge%%ﬁ%nm%]

rotavap to give 2-(tert 15

but yl di met hyl si | anyl oxy) —Ex&?% eq4- f1 uoro-benzyl sul f anyi
met hyl ) et hyl ami ne (25.92 s a clear yellowoil.

Sg;g;;?;nsmfﬂ @ayanoBUl—ﬂlodoch;eaHygmosh -a}n?;;waﬁﬁyylb -3-(4- ““°'2"£heg5‘me‘ha“°'
u et hyl anmi ne

R LU e e R A

g, Avocado, 95% technical grad e 20 weighed into

a 1000 nL round bottom fl ask f(@ﬁqwth a Dean- Stark

trap with condenser. Tol uene (_)500 nm.) was added and

the reaction m xture vvas r@jl d the reaction under

anhydr ous conditions eN sol vent was

renoved and the resi du pum d by fl ash

chr omat ogr aphy on si IF| C geI usi 9: 1 hexane: Et CAc

eluent to obtain [2-(tert- butyl d?nethyl silanyl oxy) -
StepR) (4-fl uorobenzyl sul fanyl net hyl )ethyl ]-(2, 2, 2- trlflu

O{]@tﬁ%{ér%ﬁégﬁ% ln'g‘sjdl%eg&?w E%,?,éﬁnél[lorg )l(.S? -(4- %ugroghaeayl)

ethylalflinu]prqno]ndxcmmbWhg)dmm e-a(rﬂnowraﬂydrmﬁi‘bpj%—m&@l@omml@(I@i‘mg)

wcrgm{%xgci mgona d41m£ tvﬁg%%il\? % i h{ aagl]WI : hgi)g&]%ﬂgn](.)z\@asrpgged to give

a dax\la&nlmod)lmbnt (Dusop?éhylaﬂmﬂu'(mb IntIt) lanwmmzatb@x?ﬂﬁ%on(ﬁylil 713,3-
e and the

e oVt SlosP el PR Wi Rled Erdhe sl Wapgtsd the via

witlSititrogen and\seskeﬂ whith cie c@ﬁ ARer (1t fHe Teaction mixture was diluted with a 9 1

i RN I DY i b mbenus RS Daieycimche
H,O:satusanéd/ i s NEHEOS, i Brir¥lan®friey &eﬁﬁfﬁ{)@é@ MESON )Aﬁé@s
e over,_ 15 mn. After stirring at -

°°"‘r?"’d?%}?8 ‘F’%%&‘FF%‘H“rH“S&f‘%Pr By {izsh chromatography en 20 em’gpdlice tsslluymg 9:1

CHGl§ Er0/adelueiit pteivehed(-(42 shed i ce,
ueiit ttgive é o%gnmdg?&rﬁihi é@ﬁg 4@;{@ EAJ

t ed
ﬂuo@ﬁb%")’ B%gﬁ'gé%fﬁﬁﬁ} %ggb@&?o%'@w? -IEDeBuorgphenydr gani ¢ | ayer

ethymn@mﬁbm&@o%gsm&%%&% phase was extracted with
Stepogm The conbi ned extracts were washed vith brine
d dr|

ed over MpSH4. The sol vent was renoved and the

r eﬁl(w?anwﬁﬁar%ﬁ;aﬁ&p‘ffxﬁaq 4 -7 gigg ?Hé‘nn%o {hgne%@?ongpizr&@e 2,2-

in an | ce/wate nrum

trifluotp- H3)-frflugppphenyletaylpr mpmqmammemwgm@ vecdghed irdo wbwﬂi@ear
ﬂaskCﬂt@El with 231iMBaP andNeh&l ¢ 'Merﬂ’:aﬂgl (g 9? m?% Bk Qddeg cﬁtgf §;act|0n

the reaction m xture S pour e a Vi go
mixtere iwap glifrediak Q7€ ¢o offtaie B Clearlcoloalesrsplufia) ORONER@MS 6L, 6 0.30M

e i B, AR AE L AL T S5 e

a rotdrﬁympoms ar&!abafeﬁtim»fas peRISBRA bélvichn PO indSvatdRAd 6 ned

dichl I\{ge t.er. concentration, the residue was
! %faFFF‘P d OYgP‘i’%B'i‘FSY:H?%Sﬁﬁ%‘@‘i‘ A3RREASYithester @ndbrisiel ang dried over
gel using 5% Et 20 CH2Cl 2 el uent to obtain 3-(4
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fl uorobenzyl sul fanyl)-2(R)-[2,2,2-trifluoro-](9)- (4 fl
- uoro hen$/l)et hyl am no] - propan-1 -of (822 ny) as

VPAR42Pow resin. Step 6 A 500 L round bot t ERTRISI030442
was charged with 10.2 nL of a stock solution of 25 ng

A fotééoﬁd
L S ST S e v L s
sol ut| on of 10.0 g periodic acid in 100 nL HPLC grade
acetonitrile containing Q759 v water. HPLC. grade
acetonitrile (50 nm., O. Ogia[&{% ) and HPLC gr ade
SyathediOsti N-(4- éﬂndc?ﬂoprbbyl) -3 Ohﬂumropm@llmcfhmu)fouylwam}r@ 2, i Buoro-
added and the I on ¢o ? n_an '%e/ wat er
bath. A sol ulf 3’5 -Ppgnoxyphe nyle hy ammo)proplonaml
3-(4-fluorobenzyl sul fanyl)-2(R)-[2,2,2-trifluoro-1(S)-
(4-fluorophenyl)ethylamno]-. propan-1-ol (530 ng) in
HPLC grade acetonitrile (8.2 nL aining 0.001% H20
was added 20 over 30 min, maintéaNang the tenperature
bel ow P. After stirring at 0 Cshpor 3 h, the reaction
m xture was quenched Wi th &p opﬁnol (10 n.) and
stirred 30 min at 0 C. _Rh ¥er 50 nL of
0.40M pH 4) was added the fd ask was renoved from
the ice bath and the organic solvent was renoved on a
rotary evaporator ato The aqueous m xture was

stirred with EtOAc d sufficient water to dissolve
the solids. The organi c phase was separated, dried
StepWer 25 anhydrous MySH4i and renoved to obt ai n

(45f1 uaro n | . .

tr I%Flﬁgp)gbi%% %.Zn% EZ; Eg,p[ﬁlwhg{%f ﬂ) Pﬁ @AIR][S%S i wla% vrs{fl%hed into
an mn-dnécﬂﬂDmlIg')al figedawittenddie bary eptum, anthuEpgcn inlet and anhydrous THF (8
ng!V%SAri(éfty {\)11210 F%‘E% 8%%&{]5‘%%% g('{lér?‘%y %c)rlﬁxt%% g?fflg l%ac.%og mtn[tblfe lvu}ig gooled
to Oﬁ“&nﬂ@)buwmdhﬂ:m-nﬁ exa06)(6.80 pﬂmf ancsd sdiaion) wasi added dropw1se After

ydr.o
50 G |t UL ol Mﬁ%ﬁ‘a"feéﬁﬂﬁﬁfﬁ WdeBtse 22
trifRedaRtRehylifige (2 BBl bnm mem sulstionds armydmls THF)obs addeda
drogylwgg Ever | renrm SX el'}t2lhotrhe rcactlon igct%’rje}/ \lvz?stp% re 1mntc|)1 & vngor(&?sly Et#l)cd
mnﬁhré Bg lﬁ:ﬂb%ﬁﬁtmmaz clushdd jck) 5 thlL SatdraRdtaqueoasiStIC)) and 3h nlﬂuﬁtOAc.
exaf | uor ophospha

Thg aigob i [SHOUEFRFIRA 1 Ui vl CLas R E PR PHSCE 5hE
contért@fior’thk residb@waﬁagsbuvemm 1010t atth@droasTIdF hridistiered iniah icelvater
A TSNS iy T LTI SHTH b BEL i

oven14 fhi flqumflﬁeuﬂrlngtmri&%am R Yactid iRxturPwis puled iirftd alor
-fl uorophenyl)- et h | am nq%ﬁ?ro | oni ¢ acid

vngqrméy ﬁmed aigureof 7P ﬁ’ét“éﬁ“ifa?% grughegd FAUFYGITFS | e
amfdfldm 'Eg%rldé"éjfdgom ﬁﬂﬁﬁ@ ahﬂ‘ﬁﬂbw%d‘lo Sthnd/dvainight. tTPQ(d)rgﬁmIchayar was

stir bar an m.) was addedtodlv

DMVE (2
seperaiel arthtseshedswith mmnd driedypt ME§Pan s congerraiedithe rgpidic was
purifiell 6y FEARG AR et ARP bi 30 st )sitfen belsitig 5% Et0/CH,Cl eluent to obtain 3-
(4-ﬂuorobenzylsulfanyl)-2(R)._-.['2,2,2-triﬂuoro-1 (S)-(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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t et ramet hyl ur oni um hexaf | uor ophosphate (271 ng) were
added and the vial was flushed the vial 15 vvith
' nd sealed with the cap. After | h,
“&e%@??%ﬂzsﬁi xture was diluted with a 9:1 nixt &‘3’5?2004/030442
CH2Cl 2: Et OAc (40 nL)) and washed with |.OM aqueous
KHSO4, water, a 1:1 FQOE,&a{me ed aqueous NaHCO3, and
brine and dried over anhydrous
cohthesis %man@qﬂélopr@gylhé@ﬁwgmywmﬁéSa (%9,2ftnﬂmio 1(RS)-3-
chr omat ogr aphy on !%, ing 9:1
CHCI 3: Et OAc el uentpg%o gl \l/azﬂlhﬂgﬂpgﬁémlﬁé
N- (4- cyanot et r ahydr ot hi opy yl)-3-(4 20
f 1 uor ophenyl met hanesul f onyl) )-(2,2,2-trifluoro-1(S
) -4-fluorophenyl - ethyl qﬂa n propi onanmi de (30 ng) as a
bei ge solid. Step 2
N- (4- cyanot et r ahydr {Z{ra 4l) 3- (4-fluorophenyl m
et hanesul fonyl ) -2(R 2 2-
trifluoro-1(S)-4-fluor ophenyl et hyl am no) pr opi onam de
(24 ng) was weighed into a 25 nL pear 25 flask fitted
StchIth a stir bar and vented cap Met hanol (4.75 L) vvas

ti t
o DEET AR Ee NGB et S0 Soshineetaly =aiatied wot
dlsscﬂf'edan thefhahdl (BOEand HG |ghy warbhbM&ﬁﬂlﬁiﬂlgﬁﬂme s6lutidti fo£5 min. The
reac'gr ecj E‘\’t ate f oﬁs med. After 2 h, methanol was renoved on

O TBIHTS Was SUEET aliragm temperatie ’?"é%f‘a{!féthﬁé%l"%r"ﬁﬁ evapRTaled using
the rBavap8 Bet DOS) MemiNA3-€1-cAdtephbRy INPropib i Acid ﬂ@@&flrl:@t@nehyd;r&ﬁlonde (1.2
organi ¢ phase was separated, washed wth water and
8- brine and dried over PCT/US2004/ 030442 sat ur at ed
Stcpqqueous NaHCOB8, and brine, and dried over anhydrous
The sol vent was renoved and the residue was

pu% ? RiTsiluered-phenyletisaonsy (399 me H TS HmmeRanstd(Epminod-(22 cnB
chlon%bi)én?ﬁ-p&ﬂomd&!ﬂctﬁyl lst%@%ghl@im%@rh g 2[”’5%{%%@49 disffved in

title compound (44 white solr
DCM(1Qimle)s %Nolf’"ﬂw'@axleti) h'@mi (1 1 mLg7romeb asa rddgd fllowed by the

addlt%nGI'M EBl&mﬁro?ﬁ‘)‘d,; M:BCI\% (f 5‘5 élr,upfﬂlﬂq?g%{cﬂﬁ {é’&‘&%n xturc wats h

trifluoro uor o
stxrre§j|f@[n}|8ﬁw)t mqrypiemngmﬁu@e Tg@h 89 mboE9ranel) »@s added agam and the solution

was SECTEA u%a&mérpq’e%é}@ Ry %g}fgn%é% 5@@% \A%'ﬂ{;'oqﬁm\{le%ﬁ%éne) was

Ive e title conpound
adde%p(rm—p@eestmnﬂ@nz heldY Na@H solution (5 mL) was added. After 30min, the

sy S LSDE OB bk RER L Reat 50

orgariiq\layqs e washedwitt dridhardtdeipd oveBN@S@mo'Rl}@oMmbms zeaperafed3a get

mcthq%u(g%r&gﬁé%ﬁ) ie(gf)@ﬁnﬁldugroﬁ??ﬁ d""\%p’%‘%zm)&w heg r(éd'é mg) as

a yellowsolichyhigh &anised agmch fmtbme)alstﬁpanhydr ous THE (8 nlL)

s added and stirred to obtain a clear colorl ess
solution. The reaction m xture was cooled to -78 and
n-Moasly Bl(mchloturfhmyl)m%a( 2.2-tfifluddd-1(RS) PherdlethyMifc) pedpichate
was dlSSgIVCddiH a mlxtrlll%pOWC%H é mlS 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

Step

using a rotavap and the pH was adjusted to 6 using 1N HCI. The precipitated yellow solid was
filtered and dried to give 3-(2-chlorophenyl)-2(5)-(2,2,2-trifluoro-1(RS)-phenylethylamino)-
propionic acid (500 mg).
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30 mn,

[2-(tert-butyldinmethylsilanyloxy)-I(R)-(4-fl uorobenzyl

Wb bevsxbayes hyl ) et hyl]- (2, 2, 2- ,
trifluoromethyl ethylidine (2.75 nL of a 0.366M FCT/US2004/030442

solution in anhydrous THF) was added 15 dropw se over
Sttg4nin. After 2 h, the reaction mxture was poured

- orBastidien M@%@ﬁﬂ?@f%ﬁ%ﬁ@%@%&m@%@gﬁ (100
mg}0. Einf). wasﬁh@ol@édgﬁm dl%iﬁnﬂ@ﬁ&ﬁ?fl@ﬁ ﬁ{gtg %i‘@ﬂ} ﬁaﬁﬂﬁ/ﬁ(% ul,

th brine and dried over tion
0. HBmP'éambh@nwa@yclﬁpwmncvéqmm (#0.3mig, ﬁﬁﬁmmobu&rerdEFd i the

oo R Ao A Y THE SO P e i et 10
mI;{) :mdwras evaﬂ@;]i muﬂarwaldi saturatediblugivn af sadiaf lﬁéa(lrjlidnhte Gindl Bri)The
t t
or, ?%gcolr uiasa G c?v?r #ﬁwﬂ}t ugv%gt\é\?q%\eq%aqu alngﬁl% ﬁ%de was purified
bydiRshedivetitle compbund Muna A4 hhr +
s ks AR P
or gRFCEe wé cxbed ErAmBle 4 52b0e babSiEER, biriflvorodptieny -
etlﬁnmedmwm 2%@%1-@&6{0&&1}9@&5&% ﬁ@v%d@@ﬁg%h%% Wgﬁapym @-

fl ash chromato
°hE§?HH @%@E@@é@@- (g fﬂ@fwbwml)qthxlamomroplonam1de LCMS:
433,4(m.l1ybmm¢)@(mml)ﬂ.ul fanyl)-2(R)-[2,2,2-trifluoro-I
(S) - (3- phenoxyphenyl ) et hyl am no] propan-1-ol (237 nm)
as a clear colorless resin which was converted to the

title conpound by foll OW'IEE}Q tpﬂ:b procedure descri bed
in Exarrpl e 14, Steps 6 an 7Pabdve. 91 WD 2005/ 028429

PCVAUSTIRaYhatapyD- -FyaloptopyhietiByesulfasi-S(R)4(2,2,2- tnﬂuoro—l(S')-4-
N- (4- cyanocycl op chI en 2(8) (2,2
trifluoro-1(RS)- Q%B%enﬁle& g?f?‘?ﬂ‘?ﬂ%?%pl onani de CI

5 Step I 2(S)-Am no- 3-(2- chI or opAgnyl ) propi oni ¢ acid
(1 g, commercially avail abl e) s dissolved in

met hanol (10 nmL) and HCl gas bubbl ed t hrough the
solution for 5 mn. The CE;a iog mxture was stirred
at roomtenperature fo N C8lol vent was
evapor ated using 10 t otlava get

2('S) - am no- 3- ( 2- chl BT Ohenyl ) pr op| oni ¢ acid net hyl

ester hydrochloride (1.2 g). Step 2

2,2,2-Trifluorol -phenyl et hanone (305 ng, 1.75 nmol)
Ste%}ld 2(S)-am no-3-(2- chl orophenyl)-propionic acid

ety sllﬁ@lq‘? IS- th%@ 'L%%%*: ﬁg‘j ?ﬁ_é, 59%7 n%iol) in dlcmmoxgethane (97 mL, 20

di ssol
mL/gAgh)iat tnomopy peratasel vmsnadd:d (dbs@rcrmeth}mmha (9\32$n1288188immol)

follév&gdl bg%&glugéf %ﬁ%@:ﬁ‘?méth eflﬂ fonie @8@{2!26#1“&{“%0' @g")\'dggnylcthyl ester
(5.3 g,l 16 Odcinrfiol) (majomantroomrr(&) esvreey intdivhRrontétkahé (15GnIS) vidsyringe all
at OTQE mllb ré dt?loed a ain and the solution was stirred
oo £ era% U wag cpneepi; he toieyapip give apwil. Diethyl

ethem’wd a)ddccfnn%lﬁ-io(lﬁlomy)is wmed afiR e Fdn@bhR! Tﬁetdrﬁamcr]%/ef' Rhs
dne v@t%gj Nz.ﬁ]ﬂ 3 é‘) was added. After

) Ot o chpreniatod dlash c@rﬁme@gwp@eqfénqrem@qomme
hexahed/I ethfl @ceriie. 25% doaifcidids ikt iRy praiBPI(R)- 122 Etrifluoro-1(RS)-(4-

fluorophenyl)ethylamino]-3-tritylsulfanyl-propionic acid (6 8) (ma_;or diastereomer (R,S), 90 de)
as an oil/foam.

Step 2
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organi c |l ayer was washed with brine and dried over

MySOH4. The sol vent was evaporated to get nethyl

W 1085/63848 ophenyl ) -2(S)- (2,2, 2-trifluoro-|I PCT/US2004/030442
(RS) - phenyl et hyl am no) propi onate (600 ng) as a yeﬁ

sol.id which was used as such for the next step. Step3

25 Imtaﬁwefksql%we /f 2(8)-Bohetifiuore | B5)- (42ﬂ®;®hcnyl)mhykammo]43-

winfi AT AAGENE (P43 1315 M foro iR B0 YEadapy,
trnﬂnmpamacsacadi 84 mgaﬁ?@ mhml)raaacrteﬂmmmo(uw @ mged2Shinbl) edgaﬂh
room:t ture I e ent was evap or ate
temperRtyTs- §H$ e‘{"qbﬁﬁ @""t W CBMPU?&Q ag?léfalt s Gmqur@ ¢\
vaci@. Tharhanne eas diksobved th WNB@WS&!QM#’(]B\@&) ahd LduBEEdwRRExane to
femgve(tg wasa'ﬂ% ehhg aappass sqlvtion, was 3dded xslapropyisthapnisamide

483 L35 ©modin RIoR&HeqNS LRSI Qmﬁé%
e e 02842903’3% usz°804/ 0204{42 Sie me Adier Y6, the organic solvent
wasgemayed HpdSF SpyEmyang the egjeopplager suag aqrdlf ebwith 1) IRS).,-thineemiraated

with A?Wl @ﬂbmk@h@%@' o‘f‘gaﬁ&' lgye§ gjgpwzi\sﬁ%uv%llgr ne)ddv\/@nggSO,; and

di ssol ved
congenidtyd tolgine 2((@)5[2&2, tnﬂ@o@?llﬁﬁi)l-()l fhnﬂbphenyl)ethylammo] -3-cyclopropyl-

@gg;{ ronitrile (41.3 ng, 0.35mmol)
meﬂ\l/%l?gem a gi)lgﬁég‘?ﬁg’% gtsiol ution was stirred at room
Stept3errperat ure for 4 h. The solution was dil ut ed with

cat b S Az a2t a B AP RiBeiea betmdfingir pelopropy

metﬁﬁhaulfmygnoplomb an;da(’l A2 iDMEQ 1 OmE) whpsaddd B—Bﬁlxﬁohﬁloprop&ne-

ot SR AR PRS0, SO O 457 05D, PS8 0

mmdlﬁVB)onﬂ@ﬁxp&(aMrél)A—ﬂen 2 K,2Re ré4dbA hbxture W2 R@EH WBh Gyl ether (150
ove, but substituting

de cr i
mb) gngw sehe i aﬁvfs'ﬁgrﬁﬂ’gﬁ g OrE MG and contentated t
proville X-@- dyancfcqura;byn)caﬂ.cfdn@wp?pmemmhemrahﬁnzmﬁ(ﬁ RHRBR-1(RS)-4-

|
ﬂuorgph(emzlo%tfyéeﬁ%g)p%egfg%gc 6103, 8), LEXMSr 44, 1(M-1), 416.20M+1),

438.((NSNap- (4- fI uor ophenyl ) et hyl am no] pr opi onam de LCMS:
S 38.3(M1)"'", 440.2(M+1)+' . Exanple 18 15
tep (1- cyanocycl opropyl ) - 3-cycl opr opyl net hanesul f onyl - 2(

R)Tda’zsoauzn tof i 7k U@faﬂodyﬁl%))rofyyl) @%9&5&9;5}@8&%&“]%‘@ BR)-(2,2,2-
l) ‘f)honam ide CN Step 20 My
tnﬂug-ot r(%y porg p)@pth)garpmohaeopgonamg!cg(j -Ofhed in Me@H (10 mL) was added
a soléliofi o OXOREEth@ne g 3972 ﬂhol)%@wat@-(l@ n'ﬁu? mfté}{?{@ aéurg Afr%c_r 2h, the

terrperature was added di'i sopropyl am ne
Orgames wege 'i?ﬁ‘é’l"ﬁ urgdgy| \{amaWhQaprg@cgwpmtrmted into ethyl acetate (150

m efc (4 f 1 f an
L). tm b.uemears,tgha@aaahg R %(/a"i‘ﬁédqw ith fg "d th owﬁ\g&gﬁh d

enyl et hyl ester
COHC@Hatﬁﬂ E@ﬂ@f‘ awdjte salig peqspct (h. 1 ¢). élme@olcmasmrsmu(szrmh)a hml raixture

act xt u
of ct%ﬁ&@%ﬁé@éh’{w glt?i Ig?%]‘%?% (Fﬁ)i ?«¥ g\%@ 6Pettltfcrl:gmg8un (éﬁqmg] a8 & White
crystatjinetpraduct2’5 et her was added and the sol ut| on was washed

b NSty s TR AESubBLS) sV, ) 85

4, SS(H-I]mn)nfaM(gHaqﬂf)w 211, hab), B3, d)) @. 481341313, mlyezxmﬁw Jm)e'i hvilsen,

m), 139%@% )2%%/%0 d&%‘rﬁ W@%I)EQ_?M%AU%T provi d

Biological Examples
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fl uor ophenyl ) et hyl am no] -3-trityl sul fanyl - propi oni c
acid (6 g (major diastereoner (R 'S), 90 de) as an

i 30 Step 2 93 WD 2005/ 028429
‘&é‘#@%ﬁ/ 030442 Into a stirred solution of PCT/US2004/030442
2(R-[2,2,2-trifluoro- |

(RS) - (4-fl uorophenyl)ethyl am no] - 3-

trityl sul fanyl propioni ¢ a@iaghpfelt 93 g, 3.58 mmmol ) in

di chl oronmet hane (5 nmL) was added trifluoroacetic acid
(489 ny, 4.29 mmol) anfathepsitBWssay| ane (498.9 ny, 4.29

MY Nutidh 5&9&0&@%{?«%“.&‘%&&5 @fc‘e%au%ﬁs Were h&g n-’éc?ﬁlclgo pw'bf

was conp et ed a was renove

d.me&@uwnﬁoxmh a)MSG) shdehenatiludd $rft® hsseyplbuffer {411\1 utla%;mingt Nokbis(2-
and extracted with hexane to

b
hyd;swa'a&lz)é -ampppethapesulionicastd @5S)O0 M (DI §): aala@evethylenes%rbltan
mofl&r 28, (msy/t ARd NiAShERATDEE), 26489, OHivhan c%th'ésslmb bzs ;mones in

di oxane (15 nL) at roomtenperature. After

25 ek glassay byfen) ems addeshto thedibiiens. Ui essay selutions afn@ mlh@d for 5-10
QUSRS e S, A S8 b e, e, 7.5

(20 IndModas inRS plvafdseny boffed) whas added tocthe Mamoidﬂnoﬁ%ﬁ)ﬁhydmlwis Was

d
foﬂgw?fnCS?J?gO%L%ométﬁ?q%u\éFe @-46P pey) fqrd-miny, Appaset ihibiten sonstants &)
werk cacﬂé(t@«lrla B5h AR ehzyBIrBRES %E@ﬁ%g&'f&%r@ maﬂleﬁﬁhgl {n;!)défg

To a soI utton of 2(R) [ uor o-

( R§§OJT(P4>U1||<15L9(5 thspnesagion wereytesiad othe 3b@§¢cde&qwbcfb§qsay and observed to
ethﬁ‘?ttcgﬁ\%%%ﬁﬁfrﬁ“w& agm, ic acid (1.32 g) in DMF (10 nl)
was

ocyc opropane 15 carbonitrile HC salt
(428.4 ny, 3.6 ng), HATU (1.64 g, 4.32 mol), and
DI PEA (1.39 g, 10.8 mmolg, é oom tenperature. After
2 h, the reaction mxture e o7h|uted wth ethyl ether
(150 m.)  and washed vﬁlatthﬁpsnathma;ed NaHCG3 and bri ne,
concent rat e

d [ d
N PR R B i SENAE ik diBho vt Webncelin gy 2
diméthy s(x&oﬂdé-’(ﬂ]\lsd)hu@ fmn HﬂlRS.’) m{b assay buffer (40 pL, compnsmg MES 50

Mgl S DRRTIX, 2 enapT T, B Rae Haon caibepsinds di996 puiolgs in 2

pL SfQkdal, 'befeeras added to the dllutlons The assay solutions were mixed for 5-10
N- (I -cyanocycl opropyl 3 - cycl opr opyl met hanesul f anyl - 2(
secquyls grpa shaker plate, covered and incubated for 30 min at room temperature. Z-Phe-Arg-

VR 3 R PRI B AR v

foll@éﬂlﬂdtr))pl(oﬂln%lcglly 2. (X 260mma) for 6 mimab ppardni Dhhibitjonabnstmea(K,)

fter 2h, the 25 prgan [ enov
werd GRS e S e rHsL T it S R B sceg g r sy
ac €bmpeundd bi0he ikgntior vereaesnddi byahk sbogeadesCritedtassag tusd obsdreed to
ipashﬁd .vvi]é‘hwgr ne, .dried over MgSO4, and concentrated
exhipi cathepsin KyinhiRitork adiiy prooduct (1.1 g). The solid was
crystallized froma hot mxture of ethyl acetate (10
m.) and hexane (10 nmL), to yield the title conmpound

(622 ng) as a white cryExammede product. 30

H NVR(CDC13): S 8. 56(|da‘the§smN'71)ssa>8 35-8.25(2H, ),
8.1-8(2H, m, 5.26(1H ab), 4.65- 4.55(1H m,
4. J@ptians ohieit ;comp@m(is i varyiing congepatiany we, pagpaed A BHLL off |

dimeihéyé%tifo%%é’(]ﬂ%?m?cs then rs&%c?( W%Say %ué‘er](iw3 ;SLZ cbm}rplsmg 9[15%5 50

mM (pH 5.5); EDTA, 2.5 mM; and DTT, 2.5 mM). Human cathepsin L (0.05 pMoles in 25 uL
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Bi ol ogi cal Exanples 94 WD 2005/ 028429
PCT/ US2004/ 030442 Exanple 1 Cathepsin B Assay

of test conpounds in varying concentrations
wﬁg?lég’%?ie%ared in 10 L of 5 dinethyl sulfoxide RGHER04/030442

and then diluted into assay buffer (40 L, conprising:
of asbaylbulife Ms adldéd tdllﬁb’ Gilthibhg ’ﬂm%&ﬂag 9titiuAS QV%H:I rhiREd for 890 Seconds on

%@% Q\/l oxyet hyl enesor bi t an
ash te, PR ang 1@5%& 3Qminkat gaomy t@mp@'pm(eD'Zlehe-QrgsAMﬂp( 1
nMo]ék' mafs ﬂa&% gffﬁ) {8s %ﬁéd @W a%?ag s@]utn%ﬁ ahd R}édrgﬁfﬁc' §Was followed

buffer) d e
spectmﬁhu!tommsal\lﬁatek M(MBm) o108 mbr. UbpaariakibFion Ebn@taﬁﬁ K Fvere

overed and i ncubated for 30 mn at room
calcﬁaé‘?'fi)%%ﬁﬁ CRZYME REQEFARLUY 85 using Gtaﬁm‘i?@éthfﬂﬂa@sl modsis. assay
b Ldénqm)mdsaﬁ‘ tiRAahRstidrowdrd @588 Bthe 980Vl deniBePdichy and observed to
drol ysis was fallowed spectrophotorretrl calll y at (X
c"h'bA‘)é?@thFP% L gnhyb ‘@WCHVIWApparent i nhi bition constants (Ki)
were cal cul ated fromthe enzynme progress curves using

standard mat hemati cal nodel s. Conpounds of the
i nvention were tested byExampledbove-descri bed assay and

observed to exhibit B inhibitory activity.
15 Exanple 2 Cat heps?%"%%&zgsgy “Bol uti ons of test

c @obxuum:bf t¢snconaroynd?.gn caoyingodncaitiadons Weé Srepir€PmMehLIoR
di ﬁ]i If &hggé %l sul foxi de (DVBO). and then dil uted
ime Pﬁ'tsb‘ %’gg% ¥ P‘*(C&G"“tﬂmt%%ﬁﬁyrhugﬂr@o uhsompsiging: AESs0

| Tl
mM (ggtdhsz p?’lr‘]A ﬁ{x\w&% SNEM luggﬁxlw;? i gxen%alﬁ?éﬂg%glég“ﬂb jandBSA,

0.00%aHumaitikathepsin § Iﬁ‘bOiijqltes 012$ pLdfessap awfm)smsmﬁdms thealilations.
The aggag ?ﬁutEO?lr W? nQé&(P f%r 9 ?ec?)lgdg%nfags e ,? Ci:é)scr i %% ngor

30 miAMGobrh terhvpdratere z-\%vlax-afg-/a r!Mtflésﬂﬁ 25 mgfﬁs@s&%fkp
drol ysis was |l o

th | uti d hy ol
e NSO LB B s So R Sl e
spectrﬁﬁﬂﬁfn@ﬂﬁcaﬂl? it Ridl60 BM) foP B ShiRNA Spardhit )nh%ﬁlo%[)ﬁst Cﬁ(“ﬂl»@etrce d

om the enzynme progress curves using standar

calculﬁtﬁg ﬂ'@ﬁﬁ{xq RYMEPIgEIess curve@mm@aréﬁnqm@apw medelon wer e
t esipslngy of theindkfRivs wﬁse‘swd*mh@a%wdéa%ee g%ﬁ%xr?adob égveéi to

exhi bit cathepsin Kinhibitdory activity.
e"h‘b'@"(ﬂﬁ@ﬂ& rinhib ‘M&&'}P‘V’%Pﬂﬁsm 18%"'1? est conpounds in

varyi ng concentrations were prepared in 10 L of

di methyl sul foxide (DMSO and then diluted into assay

buffer (40 L, conprisingxamgksS) 50 nM (pH 5.5); EDTA,

2.5 mMv and DTT 2.5 cathepsin L (0.05
pMdles in 25 gL 95 V\S%B%ﬁ%%g9 PCT/ US2004/ 030442
Solutions of test compounds in varying concentrations were prepared in 10 uL of

dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 pL, comprising: MES, 50
mM (pH 6.5); EDTA, 2.5 mM; and NaCl, 100 mM); DTT, 2.5 mM; and BSA, 0.01%. Human
cathepsin F (0.1 pMoles in 25 pL of assay buffer) was added to the dilutions. The assay
solutions were mixed for 5-10 seconds on a shaker plate, covered and incubated for 30 min at
room temperature. Z-Phe-Arg-AMC (2 nMoles in 25 pL of assay buffer containing 10%
DMSO) was added to the assay solutions and hydrolysis was followed spectrophotometrically
(at A 460 nm) for 5 min. Apparent inhibition constants (K,) were calculated from the enzyme

progress curves using standard mathematical models.

96



10

15

20

25

30

of assay buffer) was added to the dilutions. The assay
solutions were m xed for 5-10 seconds on a shaker
‘gé 0govered and i ncubated for 30 rri_n at room

W5{02%43fe. Z-Phe-Arg-AMC (1 nhbles in 25 L SCTHS2084/030442

buffer) was added to the assay sol utions and

hy de Ghpcaids FRRe ihRhliGVRéte te3RE By ﬂ,erabatemséﬁbb&ééswanatob&%ed to

460 n for 5 mn. Apparent inhibition constants (K,)
exhiit eattgpsinF inbititoscretiyibin t he enzyne progress curves

usi ng standard mat hematical nodels. Conpounds of the

i nvention were tested by the above-descri bed assay and

observed to exhibit cath&ampl Il i nhibitory activity.

corBrentetR iRt R e CoBtat et CoritoupRbrormpa @

10 L of di nmet hyl  suORaXi RORMONMRDIOENd t hen dil uted

into as buff conpri si ng S, 50 nM (pH
6.5); poundey Eﬂé““gﬁl@ 100 niUBNEO

(3-mer cmhee\uaana{ohy&até nM and BSA105 g 00% Human
cat hepsin S (Pgﬁd Moles in 25 L of assay buffer) was
Tol’,ft

added t §odip@ ons. 15 The assal8®8l uti ons were

m xed f @Lyvgring0 seconds on a shaker plate, covered and
i ncubated for’ 30 min at roomtenperature.

Z- Val - V¥atesr g- AMC (4 nMol es in 25 p@.s.dé 18Esby buffer
cont ai ni ng 10% DVMSO was added to the assay sol utions
and hydrolysis was foll owed spectrophotonetrically
(at ? 460 nn) f odNFRAVENOASEORMIULATAONI ti on constants
(K) we romthe enzyge ;progress curves
usi ng stbgwa&ﬁlgwi:%%?f‘a )I cal nodel s. Hgdag%%‘pounds of

t he i nvBettrisenMaestydtagst ed by t he abgs.eo shekcisotbid assay
and obs e It cathepsin 1 nhi bitory

activi t@“’d RF'd&OHPﬁY*RiOOnm Exanpl Eo%mgCat hepsin F
Assay 28odimh Hydorige of t est conpound&l§mgvarying
concent igns .were prepared in 10 i met hyl

sul f oxi %Ee(?ﬂ(/i‘@?%'ﬁﬁd then diluted i ‘f<5°LQ buf f er
(40 L, conprising: MES, 50 nmM (pH 6.5); EDTA 2.5 nM
and NaCl, 100 mV; DT SA, 0.01% Human
cathepsin F (0.1 pNﬁkégEfﬁgggﬁh”gﬂ%EEsay buffer) was
added t Oothpeand bf Edrin0lagl) The assay 8ol utions were

m xed flgit 5-10 se&pﬂ s on a shaker plate, covered and
i ncubat ¥ifreysiadime fietjulgse 30 1 gom t en@ tature.

Z- Phe- AsteardMsid 2 nMol es in 25 L of mssay buffer
contai ning. DMBO) was added to the assay sol utions
and hy&%%?@'(ﬁas fol | owed spectrdghotonetrically

(at X 460 nm) for 5 min. Apparent inhibition constants

( KThe Wgﬁmg aventionthadlbden aesctitea @M@&tanwﬂw ﬂnlﬁumbﬁ%nd
usi ng standard nmat hemati cal nodels. 96 WO 2005/ 028429

exaimpiss FIEHReATS O 0/au and Apsistrading It Wikbe abyions tomc \ﬂésrke" in the art
that Ei%ﬁé&‘in@hoa m&%m’%% g@ﬁfﬁd’ticwltlﬁﬁ AVcsHds %%Sﬁéﬁ@gd Jlegms

bit cathepsin bitory activity.

Themrfops, és%'ﬁtbswndﬁést@dahw@@bwe@mcrmem|nramded@ t@dnﬁwsmfmewgd not
restritti¢® rﬁw%ge fo thfﬂ(léﬂt’ibﬁsl(o“d, 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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10 ORAL FORMULATI ON Conpound of Formula (1) 10-100 ng
Citric Acid Mnohydrate 105 ng Sodi um Hydr oxi de 18 ng

_ g Water g.s. to 100 nlL | NTRAVENOUS FORMULATI ON
vff*sfb@%‘g%nd of Formula (1) 0.1-10 ng Dextrose PCT/US2004/030442
Monohydrate g.s. to make isotonic Citric Acid

wEWDaimerate 1.05 ng Sodi um Hydroxide 0.18 ng \ater
to 1.0 nL 20 TABLET FORMULATI ON

for ctjo S. :

1. ‘Eﬂ!}ijB '85# fJI%BF‘TWJPQ)‘( 1) 1 % Mcrocrystalline
CeI | ul ose 73% Stearic Acid 25% Colloidal Silica 1%
25 The foregoi ng invention has been described in sone

detail by way of |IIustraR"’| ob @mg2 exanple, for
purposes of clarity &&h d stxnding. It will be
obvi ous to one of skig pé‘, areéN that. changes and

nodi fi cati ons may be prﬁc?l Bed within the scope of the
appended clainms. Thereforgy it is to be understood
that the above description is intended to be

whergin:yst rati ve and not 30 restrictive. The scope of the

| NykeRtyy %géﬁﬂﬂ%ldhalct){)lg){} fk@xya pdetermned not wth

ref rence to escrl t| on, but shoul d _
isdoidriogeng alicely hdloadicyliatbloxyadify ra&nmatbonxlﬂkyl;‘ oycloaliing

cycl@ﬁ g)ﬁ qlcgr?fkpismj;]ctajﬂgrgg g%%x%Fraﬁcﬁghet$rgcycﬁf %?ﬁeroayclgel%yano

or - amm@eoes @&eﬁ(ﬂ'isUSﬁDM'bS@M\m VES@)AH) tl:ttr\gzuzca\ LII(DlEpoU-m(b)O—
1310 ro a

wheheaﬂl %‘{)-EU qn% Rg,rli Y )w(g W‘"lﬂe,é l%g@ex?cgn g o aﬁ(gp kypall%/l

cyclhﬂkﬁ,aﬂyklyhlkylﬂaylbﬂ'yly adalkyl, hetaﬂoK@K y‘ﬁ&l@&’ﬂ&dkﬁ) k!b{érem the aromatic or

ahc)ﬁéf. 8?%13!%&'& oqﬁlg%/agiyaﬁésgw w&/lh@{:ar 8 é % mdcpendently selected
fronhﬂkﬁ,rlﬂ(b}ﬂkb'h( hlab)kwhydr@mnaoalmy Iraf), kafb&zeal rédﬂ?:ol?ﬁn%

mons%eté)l@ ammo c? substituted anln_no lilt?O ?ry oxy, benzyloxy, acyl, or arylsulfonyl and
further where the aromatic or alicyclic ring in R® is optionally substituted with one or two
substituents independently selected from alkyl, halo, alkoxy, haloalkyl, haloalkoxy, hydroxy,
amino, alkylamino, dialkylamino, carboxy, or alkoxycarbonyl; or

R' and R? taken together with the carbon atom to which both R' and R? are attached form
(i) cycloalkylene opﬁonally substituted with one or two R? independently selected from alkyl,
halo, alkylamino, dialkylamino, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heteroaryl,
heteroaralkyl, alkoxycarbonyl, or aryloxycarbonyl, (ii) a four atom heterocyclylalkylene ring, or
(iii) heterocyclylalkylene optionally substituted with one to four R® independently selected from
alkyl, haloalkyl, hydroxy, hydroxyalkyl, alkoxyalkyl, alkoxyalkyloxyalkyl, aryloxyalkyl,
heteroaryloxyalkyl, aminoalkyl, acyl, aryl, aralkyl, heteroaryl, hctcréaralkyl, heterocyclyl,
heterocyclylalkyl, cycloalkyl, cycloalkylalkyl, -S(0)R", -alkylene-S(0),-R'®, -COOR'®,
-alkylene-COOR"”, -CONR'*R", or -alkylene-CONR?R?' (where n2 is 0-2 and R'*-R"’, R"® and
R are independently hydrogen, alkyl, haloalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl,
cycloalkyl, cycloalkylalkyl, or heterocyclyl and R' and R?' are independently hydrogen or
alkyl) wherein the aromatic or alicyclic ring in the groups attached to cycloalkylene or

heterocyclylalkylene is optionally substituted with one, two, or three substituents independently

selected from alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aralkyl, aryloxycarbonyl, alkoxy,
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10 where nl is 0-2, and R9, R10, R', and R 2 are
i ndependent |y hydrogen, al kyl, hal oal kyl, cycl oal kyl,

“%gcl oal ké} al kyl, aryl, aral kyl, het eroaryl or
f kyl) wherein the aromatic or alicyct$HUPFH 030442
in R2 is optionally substituted with one, two, or

hydhﬂ?%lcﬁﬂmk&‘ %Be&%ﬂg | aYkoﬁ?Ja%Bﬂdamlﬁé QRarhtsituted amino,

koxy, hydroxy, hal oal koxy hal o, carboxy
dmwwwmwgemﬂbomymﬂ ani no, nDnsubstltuted am no,

di no, nitro, aryloxy, benzyloxy, acyl,
rslgﬁngh#é%ggry lnd 15 further where the aromatic or

al |R?ys:1-altkylcy01@entmlrrﬁamyil 9 -abigti¢yolopgrityletbylb balkylay @ehewylmiethyl, 1-

R R A R ST B S -

R anhdrén XMMI&?I] 1m0, -Seh)RH, k;zbanrcoo- -oaomxm?’om CONR’

TSR ol ATENEE- A RNPE! NN per

R> Q.hc) R@)éﬁa' |ﬁdﬂpkﬂ/deﬁtﬂﬂlyﬂﬂigbrp BHt'yi ¥r ?‘b 83 istout, @ad RPGH hodiegedl alkyl,

ependent |y sel ected from aIk [, 20 hal o,

halcaillwcmq%lsvl yrlaatkyfalliyti vy, aralkyh hetaﬁwlkwew@%vlowmyclyl or
het&?ﬁ%@ﬁi@blv@{cm& the Q%I@&%Emlm R? f@%ﬁt%ngﬁﬁ ﬁibb'ﬁﬂlted with one to six halo

bonyl’, or ‘aryl oxycar bonyl, (711) a four atom

' andrvdl_cmmtby arloyiati¢ Wlle)n:hc ringig, R*ds optn@nql]y)subsntuted with one, two, or three

R* Fg&?@d&rﬁdﬁe‘{éﬁg 'i%hxea foél a!nl«%&g d}r&p l&bﬁc{’aﬂc ‘[%th'éllof’ﬁ‘iﬁo cyano,

epen

cartiay, Oﬁi&ydarbohyldzmlxmterhgmﬂg mlmy bycl@lllwdgllyjé,l akg}kyl heteroaralkyl,
o SRR Mo ALY QR Ay, ot T 0ar VT oxyal byl

Yet er oaryl,
hetl%éris:layuadgkrybralltyd:t er ocycl yl, 25 heterocyclyl al kyl

ﬁf%a'yﬁé’lg 6}“?’ ER%T’?M TR Sf'g’l %Tﬁfkﬁ%%ro tiroaralkyl

hetamﬂ Qalbylene HKRP’ (vﬂf&&-)@@xﬁﬂﬂm 10{, vB(O) k-, FDA, LCOOL -GD0-,

'N‘%|'~l@‘r ZGR’bE@zngoza?gﬁg NEE 188’%38 g’?@zﬂ’e B CNERONR -, or

-Nﬂ%@scem&’r k¢ IR ang RE Béinkapendedyig hphbden) Akyydr acydrnd is 0-2, and R?

s Wgeneen Al bPaiodRlyp o ratcatkel BRIEPREDGRellexshdpkeh ar
aralﬁ}él{‘lgrteg&r}lh&r I@tepuaptk y@iviRedne shid zﬂk}ﬁgﬁéhﬁaﬁh kR &g 6ptﬁfnaﬂ3}0$ubstltuted

cl yl al ene I|'s J onal sSubs
with s o Sgalogp L MEBRLL BUFTTEATE: T aentiety goostiuted by one,
twoséH tTh@é F;Elnﬂé;{éﬁﬂelﬁﬂl)ksélectleg omadNey, |halopb/ﬁihg@l lk)&dfoxy?llliyl hydroxyalkoxy,
CyCl Oa a ar a car pnon al KO
alkoih aimaﬂéﬁsﬁ&%wﬁbﬁmshéwb@é%hym am&anohlarr&aac
aralhﬂ' é}yloﬁ)a%m&]/o %faeldﬂélﬂﬁbﬁﬂflkb@éwdryl mermmkymmabﬁlbiwt ed

heteéqaradmgpqy, Lq?&o?rgls@fo&ylkmtggqﬁc[yb@ﬁtpsppypéylhlyyl cycloa}{(dr ogen
cycl%alﬁhkm&lc M&b@@%ﬁ&k&ﬁmﬁw alkyl&llfbﬁ%lcéiﬁin@ﬁ%wl r@tahwﬁoalk?/n &hd

ohexy et ryl,,ara kyl , heteroa
furtmtv\élp@aheaarkrywc onalicyekiscing iy Raisieptionally sufistityied h‘é%ﬂm ty or three
N REED g 2Ry, o 1 o B R oy,
cyand\mRRERO@PLor cyddailiyk23- , - NR23CONR24-, or - NR23S02NR24-
al kyl ,
V}?eg g%ll?aﬁ?}ﬁ §81 o%al@zsilbaftlﬁ dA %@BE&&%gi%gMo ,keﬂfi y
mhjrd(ggen, athpd, | atkak kafky) ox:l;adxlaﬂal oyl al kyI aryl, aral kyl,

het er oar.al k
1B b RSB et TS R et onens o
hetefab Al leiie Whdvsih kdidiéyetbaldylehe BRptidnally substitaled withiode to four
wherein the aromatic or alicyclic ring in R4 is
optionally substituted withgone, two, or three Rd
i ndependently sel ected from al kyl, hal oal kyl, al koxy,
hydr oxy, hal oal koxy, halo, nitro, cyano, carboxy,
al koxycarbonyl, aryl, heteroaryl, cycloal kyl,
- cycl oal kyl al kyl, aral kyl, heteroaral kyl,
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am no, nonsubstituted am no, disubstituted am no, or
acyl; 15 R5 is hydrogen or alkyl; R6 is hydrogen,
l | oal kyl, cycl oal kyl, aryl, aralkyl, _ _
“ﬂH%é 8330 | heteroaral kyl, heterocyclyl, or PCT/US2004/030442
- al kyl ene- X2- R25 (where X2 is -NR26-, -0-, -S(On4-,
substﬁ@nts I{’EMG enl{I bl tgd fronNBﬂ(?anlo ha@QNHWRZgydroxﬁWzﬂlﬁg@'and
hetermlabbthmpm}hésmmaﬁ a“tt@ve afrtwo syhstiyenisiodgneydently
Yal of alkG)HoF25 20 i's
sele%% ?rggganﬂcyl "ﬂ%xllé t}a oa } @Wialkﬁ%gh@xga ﬂ &840
a phayngdcouatickiyy azcbwydb,le dak&tlere@f,ycl yl, heter ocycl yl al kyl ,
aryl ara I teroaryl, or'heteroaralkyl) wher ei n
2 sé%ﬂmgﬁwyptﬁ%meﬁgﬁh in R6 is optionally substituted

with one to six halo and the aromatic or alicyclic

rings in R6 are optionall substltuted by one, two,
or three R |ndependthI e& BY fromal kyl, halo,
hydr oxy, hydroxyalkyl i XY, alkoxy,

al koxyal kyl , aIkoxyaHﬂ zq*WRaHalo kyl, hal oal koxy,
oxo, cyano, nitro, acyl, aryl, 25 aral kyl, aryl oxy,
aral kyl oxy, arylsul fonyl, HBteroaryl, heteroaralkyl,
heteroaryloxy, het er oar al kyl oxy, heteroaryl sul fonyl,
ﬁ@}erocyclyl het erocycl yl al kyl, cycl oal kyl
cyRFQﬂwmwgahkymylcarboxy, alkoxycarbonyl

S AR T A W I

cycl@zﬂkylﬂldﬁl aryl, sralRgi hétd;l'bﬁﬁl Mtérbar@myil, hdtmc)@ryl mhfe&ﬁyclﬁﬁlkyl cyano,

i ndependent | s qg f % hal oa
YA i 0 T ouyr B a0 Ko
whedd Ml is 02, GAR° ORI, W' ,ancRRnlaSe lha&pelﬁiektﬁ hy@pdges, iyl haloalkyl,

substituted with al koxy. or altox algglg ¥ and  R8 is
cyclplier ysiqalkeplicy awbP%M BSIRIRIY b T HIHY whepin g aspyptic or
alicydfic HRg MIRTaS oﬁﬂohd’llytsh&tlﬁ@édaﬂﬂ"l GHe Q0! & thiYe Rhmﬂé}féh{dcﬂﬂf?selected

attached formcy oalkglene or heteroc ycl yl'al kyl ene

from#lisylhalpatky], alkeyt F‘XﬁéPWy doadkaxy, halkn carheny slk%vuaamrtyma@epo,
monWitsBufRBSmind, diQibstitaed Mngoxggé ng&&&gbé:ng AHSZQQ At{r Ql?}@ﬁﬂ'gnyl and

substituents | ndependently sel’ected from al
furthepvhere khglarompgig pbggyzycl@rrmgmkgxlf optipmally substituted w:th one or two

subsHRIERE Y, [ﬁelnhl’énﬁ%) KoL BRAGrdnSalRAL hald) alkbyy, ﬁéﬂ@ﬁf(ﬂt MilGsko ‘)@¥ W droxy,

one or two substituents |ndependently el ected from
aming, girylaming) dialkylamisgl qeipoxy, o slkeurapenyl; wydr oxy, or

a' k%ﬁ quikcﬁ‘ tdgéméfwiﬂﬁﬁé b&@dd MoﬁﬁﬁﬁiﬂélﬁﬁﬂtﬁRS mdtwtabeéartﬁaied form

ound of Formul a é wherein: R
§)) cyp}qgll@yé@h omonglﬂwbstltqggi with pre qqy\m giadependanily selected from alkyl,

halo{:‘@%}ﬁ A ahﬁ,ycﬁ'la’llg@ﬁc’:r@f?? ngll 4]|§yl a(JyFI’B?ﬂ Bg&g?u(lﬂ’ |hc:teroaryl

hetetoatatkyb alkgkycarhenydron atyajxkgdrbonubqrén)qu»oyplylalkylene optionally

subs{f@ie’% ﬁﬁft’)y"l %L%Qw%‘?enﬁg@)enc%kw %ﬁg&%@oﬁgal%% o‘in&ﬁ hys’droxy,

hydre)S(am)/Dalkawﬂql alkokyalkylakyalkyldari@@xyalRy0) hctﬂ’o,ar)dmcgfal%dZarmnealkyl
L e e

cycldmmmr-smwm‘ ahigleat- E(O)t&dl‘é,r-ﬁ@@ﬂ?u G -atiyléhb-GOORY,GCONR R,

or-a WES@C&N%%ZB@E%&ﬁ éEég(? g 1 tRlﬁ % etlrlg mdependenV\f))/ hyc?rogcn,

alkyl, haloalkyl, aryl, aralkyl, heteroaryl, hetcroaralkyl, cycloalkyl, cycloalkylalkyl, or

heterocyclyl and R'® and R*' are independently hydrogen or alkyl) wherein the aromatic or
P
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fromal kyl, hal oal kyl', al koxy, hydroxy, hal oal koxy,
hal o, carboxy, al koxycarbonyl, am no, nonsubstituted

ami no/ d| subst ituted am no, nitro, aryl oxy, benz,\é@gx‘%,
VER$I05082%r yl sul fonyl and  further where the aPGREP#{4/030442

or alicyclic ring in Re is optionally substituted wth

ancgplgc g x&gg gr&iﬂ?%&;@é&qg&ﬁ%ldaﬂ@%@ eﬂlge?éégelyﬁg;&@rehg ﬁ;rofgﬁ&mly

subztdluam“nu; 0ng [twes [oa Hrgesubstifugnty wdaiannﬁ@ﬂlwglp% m akkyl, haloalkyl

By RO By Haio Cor B, oy byl QBB ibnatietfddin,
dlsnibsbntuteﬁcahmaj kydcelne optionally substituted with one or
cRde engﬁﬂt ly selected fromal kyl, halo,
%I'ﬁl‘ﬁ' NG 4%yl ami no, aryl, aralkyl, cycloalkyl,
cycroghky, laﬁlu-iyy hetefdgity§ hsra:royrlalkyl ha&@t%ﬂﬁkﬁydr ~alkylene- X-R
or_aryl oxycarbo

| kox 23 23
(et Kty NI Oy B S50 S 3PP 088~ B2 COh CNRE- RSOz

SCQNRHLO NEUtod, -0OORR*2LRRPOORIRE LR IS OBIREL tuderelRD8Md R* are
kyl’, "hal oal kyI , hdrox hdrqg( aIkyI al koxyal kyl ,

nndmenWamezmyﬁmW acxhrw lb%lawi;ﬂ lSHy@@gaaPWbWa#lWl
cycﬂcﬁh@?%g 41{3]2}]}3@3651 AL, he?cﬁ'@ir)ﬁ)’& heﬁﬂa%ﬁ@?rﬁﬂerﬁcyclyl or

'het er ocycl terocycl
hetergeyictyddiky) wherqny mld)@lk)n%ea;h&gy in Risprdjondiyisgbstituted with one to six halo

and %&%gﬁ%@%@ onza'lf?«ﬁm nnmf&tb%f{)y%l V\ﬂﬁ? w one, Bvo or three

R mdebeﬁﬁeﬁthﬂectdaf&nadkileﬁﬁ)amyb atknxje pgdrd:enhalgalm;mge nitro, cyano,

' carﬁo&ea}lgéﬁygz}r%w !;értgrgw b Icycl(?a l%flRaIPﬁ E{/loa%l@l heteroaralkyl,

amlne,trﬁércsobsntuyddaaﬁub Eﬁﬂasﬁmtédlaﬁnnoameacyhdependent ly
hyggoggn or al ) wherein the aromatic or 100 WD
i Byghjeagn 2004/ 030442 alicyclic ring in the

gr arfs hﬁtntgaﬁ,rwcyl thaloalkyll ©@ldalklyt agyl, aralkyl, heteroaryl, hcteroaralkyl

het e 1 ef b1 0 Ly t|t
heteengugs oot 58 Snslet R st s S DS ePlokrag o
-NEfOO, ad:@uk” AR BsbOkYISO,NRIK om“dnair @qumzéJ R ROBWR?-, or

Gar hoxy . al kgxycarbon m, No subst i t
-NQ?#@&R HRerCe A e ensy Mdpen, SRASSAI S 5 ppa ¥
is Wdr@ek,wlkyl Eiéloalﬁymyyloalkﬂr alcloglkylaisn, Qét@ﬂ;lbiﬂlyl heterocyclylalkyl aryl,

or-a ene

araFSﬂt,I gqr:tgr%ir;\guéy l;neéer ﬂf\SP{e?%X lsae}cll é%@f?ﬁbpham i is opte%ly su%stltuted
with 6k Qo.six DNRZ3E B, ar()'rn(iﬁ-’tNB:’Zaiflrcyclrc:Nﬁ@Bﬁﬁﬂ6 are o lSﬁIJNBZ&t:tuted by one,

twwmreth@eﬂ%g@d%admﬂns%c&d fsonuaé’gg\ju& hydjo ’H&/QF@&& e O%Fl?ﬁwaloalkoxy

oxooEﬁ/aﬂGthtfo Ayl a‘i)(':loaTﬂkylal{é@érﬁ?ﬁ h&erbﬁfﬂkﬂg%roo@bﬂyu E{rcloalkyl

Ik | ,
cyc&auswlawy cwé%w %ﬂ?'w?‘?c%‘?""b’ka@é %b'ﬁgawﬁw theg ﬁa"@fre ewmlw rings in
R® QBpth%Hy%fB&}{EﬂecYb}%d%Mo dmﬁeeekfnnd‘egermeﬁiwleae@ frsmwl 'alkoxy,

s optional stituted one 'to siXx
halogier, éﬁawakﬁ@/, h?'@rhdf’roéy, GATDEXY, EYARP; THY, jaFy Of wcmlkvls
opt pgtituted with one, two, or three Rd
eggewﬁél%myfé as;el ected from al kyl, hal oal kyl, al koxy,
hyd% wwdrdgam,@&b/kebkyxyalhl @, haleiatkyl or cyano car boxy,

ga)épﬁf E‘;tpg }vltﬁg')rég: rblgxf Ltglh(%?gv?ni)cg r't i ﬁoa‘ri’tl %h form cgcloalkylene

or haﬁfmydjﬂhlkyldmmm (3:04) cydloalkplsne isupmhaﬂtyrsubsntutad wah phe or two

R5 is. 0
subsiBiepSyinisperde s Rar e om s Sy R ARRR. o Bty gna
hetehly el laiky Rh&isloptionaBy substityted with ofd or-tarb kybsttentdidddgaidently
(wherein X2 is NR26-, -0-, -S(Oi4-, -CO, -COO,
-0CO-, -NR26CO, CO\|R26 NRZGSOZ SOZNRZG
- NR26000- (I:(]\IR26 é
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20 - NR26SO2NR27- where R26 and R27 are independently
hydr ogen, al kyl, or acyl, n4 is 0-2, and R25 is

al kyl, hal oal kyl, cycl oal kyl,
\{ég{og&‘ﬁ}% al kyl . heterocyclyl, heterocyclyl al KPFT/US2004/030442
aryl, aralkyl, heteroaryl, or heteroaral kyl) wherein

sel&ddro MWI%Q)a&?ﬁhj{Hmﬂ mlkoiyom ionally substituted
with one to six and the aromatic or alicyclic

a pharmaesuticaliRaccaptablesaltitipof| v substituted by one, two,
3. O FlIcH p&’ﬁgoﬁés Q%&%L»R'%ﬁ{;]ﬁ%%% %ma' kyl', halo,

ydroxy oxYy, a oal al oal 25 oxo, cyano,
4. ni tThe compgund of€laim 2 a/hg‘pi,n)ﬂ anﬁ&f egggtaq:ryd/lth th@@a@bcmaxmm toywhich

th%? e trr(cg&f:%%? E%c‘ri aﬂy%ﬁ%@“o&m%l C%Bit?@%ciy{ J)nl%)rr (t)v}/r% ‘glgg)éndcmly

selezted €ipm alkyl rhalmgeknalikylamme argl, arplkiylp ogldalkyk ajxdéalkylalled, Heteroaryl,
ently selected from

one, t or three Rf Jindepen
het%fP?{ﬁlf(ylma“WWFO“yﬁgﬁ%IS‘P’&X?F"% { oal koxy, hal o, hydroxy,
5. C ar'n@wmr&maepaam 2 ivfiereialR/ lan@R? ygeth&radithithe caboniatom to which
hal oal k and 30 R8 is hydrogen, alkyl, alkoxyalkyl
the)b?'cﬁ'é‘?cﬁ%ﬂ floym cyclaprapglentid R8 t oget her with the carbon

6. at Omet,\@mmn& Bf tARY2 Jh&eR i ARMRE1LARFVANGhORITON aBRE vHich
het erocycl yl al kyl ene wherein said cycl oal kyl ene is

they,gre aéashed fprms basesoeyclopkkiend-t h one or two substituents
7, | nAgR %&qg&anéf éﬁin?f Whdleih rl@ %(?Ek?égemé}@\lanQﬁé%Lbon '3}’0‘}[ 3*Which

or al eter ocyc ne 1s opti onal
theysarb aitdchesk fedn wrtdhldmmleproenctmvé-yé @lﬂsumtea etths| wmlteqmewdemcthxl,

R T L e e
tetrmydmﬂmwnmf%ﬁ’rll gmch:cmépiraabdirethmb'tanﬂhséﬂelodloxn@f: The
CO%QH%@MQ&@& '11 aSQEz&clﬁz are hydrogen. 4.

er‘ ern and R2 toget her
VVI tR'is hmlkgbhd:tcmaralkyinhdtaromyhlyuﬂcylﬁr t-leylerge: %' -RY (windnein X' is

e (0] 3 0) 23
o T ol e oL B R U T Pt 086,
Nmffcﬂcxyicgmmﬁ aﬂsﬂ’hc?uk%ﬂ WN,RZ%SQNR%{L Mlérr E’l andR¥are
et e 2 a .
ind s SO Bt B35, Pz, Rt P Saeitatio stsabyh o
cychltalRylm{yZIOnglbﬁ:yn?ﬁ aahgt, %ﬁo@ng'ethgmf‘oamiktyb httbnbcﬁbﬂy‘lb:ﬁn
at o i ch. e re .att.ached f.orm cycl.opr.op
net ST Woitin st At PR R i ol Gpally RYSLRAREN 38 s
halot ang &irther whdréih tliehmncmc bioaticgdliaringdn Rhis optionalhesebstitated with one,
oo T B SR T S R el
haloamm dymmrmy, atlktﬁycaafoayaa;tymbeﬁbam rc;raléalkyl Qytidalkythlkyl,
aral R‘%{;;'O%{' q@/ﬂ Hwnnosgngg{yl %tl%t?f? Bengd Jﬁl su8§t1tute almtnln(?,%r \é\gy hand
2, B andKCiakd M@rsped.hyl , t et r ahydr opyr anyl ,

t et r ahydr ot hi opyr any
9.t effhegimperndafapy plihe ﬁfay'vs § argyggeinior

t etH" aurslkAl lh:‘té?&\‘iﬂ?ﬁ lﬂtd&gélyialkyﬂ'opxdll%ne )@-RZTMerem X'is
ound of any 2 erein

R4
NRYG, - rab @ Gt e¢<a<ar, DOt -Nﬁef:&o@wm R SomrsozNR -
NR”@bk)Y' 9@@7@&” R&%zfc@i}@?e'o? RiR”'sé)ébé\lﬁm@ﬁere RO RE%R%Q) o-
mdepesogmmdmgen, Nm:m’wl n4. nemmzm :swmraw heloalkyl,

vl SRy B o iy A e i MALEGERL S

heterll'»y)cbl)cbgbjrl) wihadrddy kaid Hiyleral dbyih in R* is optionally substituted with one to six
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cycl oal kyl, cycl oal kyl al kyl, aryl, aral kyl,

heteroaryl, heteroaral kyl, heterocyclyl, or

het eroc cl yI al kyl ) wherein said al kylene chain in R4
WQ2005/02893%1 |y substituted with one to six hal BCEUS2004/030442

further wherein the aromatic or allcycllc ring in R4

halb ddéﬂﬁgh ('ﬁ"te}eYyn @g?@ ﬁ(%t?ﬂ o’yr¥1|l PP(@PI%{ Pt'of“}(] yl sugsélt eoc&“)?g\ one,
twd‘,lpdthmcy{ lrhhb@déﬂ(b)sylﬁctﬁﬁfrdmbkkyl h‘aldsaﬂql adigoaﬁdxydmﬁj‘/,bﬂmylkoxy,

car bo r het er
nal RO TR0 b, aPhoXyearoR T, Rl bebsrbar PRI B gktali
aralk®l) hetbrdhralkylk, &:6ling)théiubstiutedRsdind, tlis@diu&f@d RBndQbr RGY hnd
and ; R3 _and R5 are hydrogen. 9. The conpound of ~any of
theR(ﬂngerréreé’y%’Pgef' wherein: R4 is aral kyl,

10. het'ﬁ{c%ﬁl%lhﬁlofaﬁﬁf%{e@yﬂsﬁl @lokylwh 1@§n al kyl ene- X - R22
wherein X ? 3- CcOo 0002

Od?éls eth»llrhmm@yl eﬂwqﬁaﬂmethymﬂhztsul&hzhne,thYB@PNlﬁymﬁomethyl 2-

e O SRy AR GG e,

lsolmtylwb@nylmnthyh grtonuwlth@mthm Eenzsnehn}lﬂmmlyethyl alphghylsulfanylethyl, 2-

oo it L2 o B, ot 2 Flb gyt

b|plieayle4-§ah:;ediay¢salfWIn)etmmemylmetBa:dsmfakMinemyl chain in R4

pheiSpRubanBe Bk Bisbulel i bR GGGy,

-retvfctmrﬁpmﬁtnemawsulwnyﬁww Q-ﬂdoﬂ@hbﬂ?hﬁﬁhdn@stﬂ’fﬂ?lﬂ% Wy
hree Rd in endent |y

sub tit ut
2- ORGP Rer YRR APt A BRroehmy ks om syl
4- ﬂﬁtﬂbﬂﬁh%%ﬂ&anesﬁ’lﬁin?lmcﬂiyl Q%I&Mﬂ&&lm&ﬁ&rﬁﬁﬂfénylmfthyl 2-chlorophenyl-

B T ARG WL T AT —
sulfamﬁethﬁlt 2-hiéﬂﬁﬂypﬂéﬂyﬁ@cthéiﬁbﬁﬂf@ﬁ}ﬂn&tﬂ?le‘f‘-n@fﬂoﬁ?phcn?flm@tﬁ%le

? and R5 are hydrogen. 10. The conpound any
Sul G iy A1 HeromemaxyRBEnsm it ny gty 3.t oromethor:
pher%ﬂnhb‘thﬁﬂ%btﬂ%ﬁ&lmé{hg'l Slriorsthdthdxy +H§E§lmé m?]esV]fonzlmethyl

hyl sul f on 1 one

-tnﬂg@tﬁmp{hmﬁpb@yhgqthang&u l@ﬁ&tﬁﬁ; i;rﬁgup@mw phenylmethanesulfonyl-
metidyl @&W%E@@p%h%méthangsu{f@rtméR{lozf’ %Eﬁlwomﬂxbpﬂ?ﬁm&hane-

i sobut yl sul fanyl et hyl
sulfpnyhyethd Zoeye mahpwémﬁmnes@famﬂmawszﬂcymw%ylwthangulfc@aylmethyl

-cyﬁﬁlﬁﬁé/dy%h'étﬁé?n@wlf%ﬁ)h%LthylnﬁBMpgen%klmahésﬂﬁﬁﬁyl&&H% f'ﬁrtljgyllehyl-

yl net’hanesul

mctl@p?mg‘ﬁ%mqphxu Mfrﬁmggmpmgmpymlfp@ymhyl 2-methylphenylmethane-
sulfdﬁ?ﬁﬁ%ﬂﬁtméﬂﬁgﬁ%?lﬂﬂ aﬁ@hﬁ&iylmethyl 4-methylphenylmethane-

I"met hane
sulfqgml@w}hy,ly@tmamgmm)m@hgmyfbsnmwulfonyl)ethyl 2-(3-trifluoromethoxy-

benz négm?c?ﬂf'h% Qﬁf ?MJIJOP éélﬁoé&?%fzr%zen?}xlﬁ%ynﬁthyl

2- dlmloi'dmmhaxppienyihmhhdrmniﬁmyln’imw I3rdifliyrdmethoxyphenylmethane-

Su'foéwHeH%r op‘ﬁz %?'ﬁ%%éﬂ?gﬁ g’ﬂgﬁl ﬁ%%%"’eml@ (4-difluoromethoxy-

benzdneﬁlilfmyk)qjh}emj{ZFﬂiﬂulitﬁmﬁafoyWémh‘dﬂyl)ethyl 2-(3-difluoromethoxy-

benzmgtsnﬂgo ‘E‘BFY?E—‘Y W%%ﬁgﬂ%?o% e“)’ lt%c-gglfonylme(t:ht}ll orophenyl -
3,5- da“ahﬂﬂ@ﬂmwhmmmwl,fmbflsmd%)’dmethylphenyI-

M TE T A R i
2,6- dmdaﬁiphé}?ymﬁdﬁﬂuf@ﬁﬁﬁ&ﬁyl 29341 RRYp ﬂ&\:ym(éthane s%lfcinylmethyl

2-trifl Gor omet hoxyphenyl met hanes onyl net
3-trifluoromethoxy- phenylﬂﬁthanesulfonylnethyl
4-trifluoromet hoxyphenyl met'hanesul f onyl net hyl , 20
2-trifluoronet hyl phenyl net hanesul f anyl net hyl ,
2-trifluoronethyl phenyl net hanesul f onyl - net hyl ,
3-trifluoromnethyl phenyl net hanesul f onyi net hyl ,
4-trifluoronet hyl phenyl met hane-
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sul fonyl net hyl, 2-cyanophenyl net hanesul f anyl net hyl ,
2- cyanophenyl net hanesul f onyl net hyl ,

3- cb/ano henyl met hanesul f onyl net hyl ,
wo. %ﬁenyl met hanesul f onyl net hyl , 2- ni t r oph&§FUS2004/030442

met hanesul f anyl net hyl ,
3 4—&1]96%%}{%?91%3%5@&]%2 QW&IHE& nylmemanesulfon¥lﬁ13thyl

phenyl met h 35 “Sul t onyl et

2,5- @Hdwypmmt@wuIfcfrtyhmthml,éswlphlomphpevhwﬂph@nlﬁprwmwme

2,6- %b‘ilé{gm&n lf?)}%éléeﬁgltf%nglmet é’r%z%ur?éos-a ln}cghﬁ/ ﬂh)erg{llﬁgltrz’mesulfonyl-methyl,
4-flrd- Mﬂuoidmmhommnﬂmymamnﬁmmmyf éfﬂuoyo-@trmubmmethy-

e P R AT LT R R R PO e ety
2- ﬂuofd-mmmasrﬁmsmbwbmmemeymmw mbfms—mﬂuoromethyl-
di fl uor onet hoxy&% nyl met hane- sul f on

phe@lm%haapwlfaw'w&rlh 90r0‘§d"ﬂ%‘ﬁﬂ'€ﬁb&'tﬂ F@ﬁwwwwfonylmethyl
2- ch%r&( girqjﬂlfdré}ﬁ’ét%nﬁ%\x{ﬂ%ﬂ@nﬁ%tﬁﬁ Wﬂ@km&oropheny]meﬂxane-

f I uor onet hoxy- benzenesul f ony

sulfgy et @,@sqsrmueqoamhwmmsnmmw RFat) Em—
sulfo%yﬁheﬂiy’l‘%??’ kr]ffggl‘r%g ?’Fﬁehﬁﬂ&ﬁ%}f yRBiyTeL §1y. ltrf ugrnoprlcnglr%etlilane-

phenyl - net’hanésu

sulfomybmethyl, &6;56pmgth9xmrw@w§m¢$tfmmlm@hﬁywndm-2-ylmethane-

iy AR SR B o,

2- (pﬁﬁﬁﬁZ-@B&E@@l)Hﬁml Dﬁﬁ@ﬁmf@ﬁﬁ)tm;ﬁyl)ethyl oxypyrldm 2-ylmethanesulfonyl-

e

cycl&cﬁy]dbthhﬂmsulfqnhlm&ﬂiyney&mmmlcﬁlmyﬁlfmyh)&hyl, cyclopropylmethane-

sulfo%?lé{eg\iyg Eﬁlgéhggﬁﬁ%%%}/*omgﬁg§Il“jlzk\Iog%nly{srgz{yn'éf%ﬂ::anesulfonylmethyl, or
3,5- c&néthydamaaomamhgthmhﬁwhmbmmamt’faanyls aiydrpgen.
| uor o- 2d - FI thoxyphenylnethanesulfonylnethyl
BB G El YOF Bt 1y 5
| M&ﬂ&hﬂﬂﬁ&iﬁdﬂ%&ﬂfyﬁﬁ&inmhﬂl ethylsulfonylmethyl, lsopropylthlomethyl, 2-

meth%l_tlfil)clgl'?yrl oi—%etﬁlgrllsglhny%tgﬂe % gthgl)su?tn Xyletﬁt?met ylliI)Lofpgln leonyf hc.XlLyI

1sobtﬁyl§dlﬂdﬁ)ilﬁreﬂiyl; Feb £ Buth R EHYY Ibahe.ﬁbyblmymdﬁg@ lzl-ﬂ'l@ﬁw&lﬂm:ﬁ}héthyl 2-
élf Ir%F tri f%uorometh% rLethanesquo yl.m

phenylsy ylethyl, naphth-2-ylmethanesu onylmethyl blp enyl-2-ylmethanesulfonylmethyl,

biphehyl-4- ymﬁemaeshrfbﬁyhddanﬁ,rmkkwﬂnetﬁmmamamﬂ@@sul f onyl net hyl

phengmethppgsyifigylimethy), phangimethagespifemimetitRapherydmethansslfroy eyl
4-tert- b@ylgheﬁyﬁﬁdﬁahésmm@hmw @ﬂwenyﬁﬂétﬁmydnﬁﬁmwhyx 2-fluoro-

trifl uorophenyl et hanesul fony

phenylmgthanasphfanymsihy ﬁ&w%w!mhafes%fevx'@ﬁw\{wéﬂﬁtheny'methane-
sulfoxgylﬁetﬁylt Qkﬁlb%ﬁﬁéﬂ?ﬁ?éﬂ%h%ffﬁ@ﬂﬁéib&’l fﬁm(l)rﬂﬁfehﬁﬂ Inethanesulfonylmethyl

met hane- sul f on

ph
3- ch'gronhesymthmusg{ﬁ;yb;%w %ﬂmmsxjmﬂbwww&nmethyl
2—mem¥{)!pg%@'h%et)ﬁ}ng§ﬁllaﬁﬁﬁneth b ] m%kgﬁ&{w&ethanewlfonylmethyl

i 3-yl et hanesuf f onyl ne
2- trif@ymmth@xnphymmuh@qgéfqhﬂmmﬁIyl;ré-ttlhﬂuo,romethoxyphenylmethane-

sulfo@]{‘.& y#l; gltrﬂ‘l ro“eﬁ\% p%@i()l %‘&i‘ﬂ% =sulfonylmethyl, 2-trifluoromethylphenyl-
methanesulfanylobiethy 122 yiﬂmtdnmﬂa@hbtﬁmythanemmhylmethyl

3- tnﬂgéginsﬂng@iﬂglﬁ I?q%%%ﬁwyiwé%ﬂe |t']r}/l{i.lgromcthylphenylm«'z:thane-

sulfor3¥tadtiy £2cyyanshemimstiibiesulfahyiriethyl, 2-cyanophenylmethanesulfonylmethyl,
cycl ohexyl net hanesul f onyl net hyl, cycl opr opyl net hane-

sul fonyl net hyl, thi ophene~gzsul fonyl methyl,

5- chl or ot hi en- 2- ylnethanesu?fonylnethyl, or

3, 5-di net hyl -i soxazol - 4-yl nmet hanesul f onyl net hyl ; and
R3 and R5 are hydrogen. 11. The conpound of Claim?7
wherein: R4 is ethlthionmethyl, ethylsulfinylnethyl,
et hyl sul fonyl net hyl, isopropylthionethyl, 2- 20

met hyl t hi oet hyl, 2-nmet hyl sul fi nyl et hyl,
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bi phenyl - 4-yl met hanesul f onyl net hyl ,

phenyl net hanesul f anyl net hyl ,

phenyl met hanesul fi nyl met hyl ,

Vb 2edpl0aE2hanesul f onyl net hyl , PCT/US2004/030442
2- phenylnethanesulfonylethyl 25

-cganfoﬁ P’ H%neny%mg%;ﬁﬁﬁ@ni?ﬁany{’&gyw H%h%f?ne( Ipeghyl, 2-nitrophenyl-

meﬂhmylfmhﬁmmsaﬂﬂl1frﬁp11yd1)ﬂiatthgﬂcsulfonylmethyl 2-methylphenylmethane-

sulén;lh%g}ygg ﬁ‘%’ ‘gﬁ:pﬂgﬁ g#és&lgqggkgﬁlyl rﬁsly1:{9:1'lphenylmethancsulfonyl-

me&yp bl premidvestidthoxl bamesdshifeyéths] ilYJ -trifluoromethoxybenzenesulfonyl)-

chlorophenylnethanesulfonylneth
ethyl, 243-BHBerEhorEbenzenssil fonybifnet- ﬁéporomethoxyphenylmcthanesu]fonyl-

mcﬂ)ypbld@ﬁmﬂdx Hﬂﬂl@ﬁhhﬂeﬁﬁﬁﬂﬁ}mﬁ&hﬁll 4-difluoromethoxyphenylmethane-
et hoxyphen nEt anesul fon
suIﬂbnyiemﬁwkﬂdﬁ@iﬁomdww@uzww&bﬁmpﬂm 2-(3difluoromethoxybenzene-

i TGRSR A TS Wi

sumnylmeﬂiyu GrsmrmbmplpmnhhrcWanﬁulﬁmyhnahylf bﬁjvisﬂnﬂdvydmethylphenyl-

meéz:u%ersui: qn&lg? %%? ﬁhen eﬂ%{nﬁ%?i%g I6(q?;{t}ﬁigeh({-/(%}?iledrophenylmethanc-

sulﬁnj?lmeﬂiyl,l amaimmwhpmngthmtshmmtﬁpma H&'lilbwbhenﬂlﬂtethanef-

sulgg)z}g\ﬁ éﬁy‘r ﬁ Bwﬁﬁtél ! On%Hg? -dy chlorophenylmethane-
suldnylmathg R B anditiabpiragmethhRByoninidtyl, 2%&%%@@%&%&{&9

A S A T T vy -

phefRhRBARSUIS MR I Mloro-6 -trlﬂuoromethy]phenylmethanesulfonylmethyl
2-ni t r ophenyl net'hanesul f o

-ﬂgorﬁértﬁlﬁpgrﬁgﬁwwmqa(hﬁgﬂla@gpl%@m%g{ ﬁyﬂuoro-4-tnﬂuoromethyl-
phc?iylfﬁ%@hgﬂésgm}%aﬁ}tl rQaﬂ\.ﬁ)?dlIS-ftﬁ’ﬂmbl‘cm%tllifs}”ﬁhenylmethanesuIfonylmethyl

met hanesul f on

h -
- iporp i TP S RO SRS B b ahjose i fuoromethyl-
phegylﬁngﬂﬁﬁé édlﬁdfﬁlﬂgﬁ%h943Qﬁﬂ3&5}ﬁéh§lﬁ1%¥ﬁe§ulﬁm2ﬁﬂ%&l

| uor one benzenesul f on

2,4 inﬂtfqrwmpﬁwytﬂfvewmemt ﬁéﬂetSIGp@r@ﬂwylmﬁvwmfonylmethyl
2,3, § t#ﬂi&r&%@%@lﬂ%@gﬁﬂWCﬁ;ﬂ B%QietrlﬁUénfo@ﬂ)éi'l%thgﬁéswfonyl-methyl

di f | uor onet hoxyphenyl met hane

3.4 2Irdmetbowhwbmahw;fwhmh:ésmrﬁtmzfvlyr@mwsu1fonylmcthyl pyridin-3-
ylmgthgr?csﬂfcrn H&E‘ilﬂg@?ﬂﬁﬁﬁ Ztﬁﬂﬁsul ;'Itn%WI )ﬁfppmim-}ylsulfonyl)ethyl

3-difluoro oxybenzenesu é
2-(pgridintdoylenlfony e o pmidinegy Imgthenesy ¢rfybn91h3rmthlyhexylmethane

sul@i’ygl'n%%x)g?{ r?@{:?{}@sﬁl}g{ nmé}ﬁgﬁ%h FBﬁ#ymétﬂ%ksulfonylmethyl,

cycIrrkmdyhnﬂhanbiudfnyylmeth}'iyctyclopropylmethanesulfonylmethy]

thioBhgegip ) %%H&if‘ﬂif?ﬁ&ﬂ?%&f’#%ﬁﬁ@?%ﬁw or35-dimethyl-

nsoxﬂzmgﬂ?lhthmmnfmnwm@t, R zsldllir?mﬂylrmg ki ;
2, 4-di
2.7 Bt someRof REcRi i F gt ny o |

2, RE ¢hi atill,ovafoalien Wcmtklya plsenys bitrfzn yapiedyh Wiky1SO,alkyl,

cyclgélgilg%)g#yir%agéﬁ%y Yrﬁ ;’EH%B%W% &xgﬁqll?’?]'inyl thiomorpholinyl,
p.panfdyuq;ﬁdamaym@trm mh@wdn a?esmkﬁwwhombh&bsyl thiazolyl,

I"uor o- 2-tri f | uor onet hox

lmlwhlypmwéﬂggaqoﬂ)dwpmngW4 pyrazinyl, pyridazinyl, indolyl, quinolinyi,
benz%erLm "Rafnikhy| fde%%nﬂym 1ﬁﬁ¥$l§ﬁ$éﬁ%&§«§é&d‘ f@w Lo
['doro-3-trifluoronethyl phenyl - nethanesul ony t hyl
: 2 fl uoro-4- trlfluoronethxb
phenylnethanesulfonylnethyl,
2-fluoro-5-trifluoronethyl -phenyl met hanesul f onyl net hyl

h-fluoro-3-trif|uoronethyl-phenylnethanesulfonylnethyl
, 2-chloro-5-trifluoronethyl -
phenylnethane sulfonylnethyl

I Y I T o L

1 -£- 1 4 -F -1 ~ N
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2-(pyridin-4-ylsul fonyl)ethyl,

oxypyri di n- 2- ylnethanesulfonylnethyl

cycl ohexyl met hane 25 sul f anyl net hyl ,
W@Z@P $3A sul finyl t hi onet hyl ,

cycl ohexyl met hanesul f onyl net hyl ,

amifid:GhHRREX Mk BRhARE Wicf&i@ Ylh?ﬁ{ ek optlonally substituted by one, two, or three
cycl opr opyl et hanesul f onyT me

R%; th|0phene 2-sul fonyl net hyl ,

S SR B RIS LARATEL o, i it

phehsd, xapmhﬂ5pyrromdinyl;l pmgMnle:ﬁorpﬂ'dimybmummrpiublmjl ]ﬁbaamy],(furanyl

thlemeﬂwgﬂbﬁyﬁnlpl lggz?ﬂ)]]rj{ E%(Q%}{ag%ﬂoal i(;iIYny’l py do nyl, p\§ra21nyl

lnd(ﬂylcbéﬁ%fébéh?a%lz&ﬁi‘cnyl afeﬁﬂiﬁ%lﬂyl)cnzthhﬁdlﬂl, bdihlzcmdkolyl quinolinyl,

|
rsoqm'wgébézquohwaamg@% aﬁﬁxa:& r@\ﬁ?@dwamx alkoxycamRanyl,

arleﬂ)c@r‘BMﬁyl wWh¥felthd MEmatQ’iﬁ‘ZﬁUyﬂno ri '1@2%%1 be ﬁJl*tlf& Qﬁ?dﬁhlw substituted
pyridinyl, isoxazol yrim

by qpg.rtive @z thige R’ mchmdgﬂﬂ,v sefmtfefbfrqm 91|kyl a'b@ﬁ’z wwl%woalkoxy, halo,

oo [ benzt hi azol yI ,
hydmg?%fyé’gg)aé%ﬂ filté @g’gigizdgli y} or 105 WD 2005/ 028429

13. PCThe)smamund e{2lain mﬁrﬁd)Whmr ein the aromatic or

T e

pheind) hnnTﬂyﬂphIﬁxl p)mvobdmszlambngimyl ;ayapiolinylj ﬂlromorm\ybﬂmmcydzmyl
e a LAl N | n
rrsfl Bt BRSNS RYE S P bl thepmagir sty

ringh b Eniyéd optmNﬂMubétuutédwﬂZMeyﬂwo omhxéaRbinyégendeml)amlﬂc;eH from
raz

t |yl di I
meths gl bt roam oso BB P B e R b Tront i 3 gpropsh
pheyé, g trblidiag] piberidived) amxphotihyl) thloqmrpholmym,yilperazmyl thlenyl imidazolyl,

med._l S %HSOE lglf En%%ﬂb)l(y Ig? rviwreéll t{% %)éoghgﬁyyld nngs moﬁydre further -
optiGfajly enbyscimtddavithl onefren, Q)rﬂh& Ia‘nméndenttyrseahte&ﬁfmh intethyl,ngs

in R er o | y subst |tuted by one,
cyclpigPys PRERY Ecthg) s SRt T Ot PRI 1 om al by |
14. al m%p mﬂb&h&@@hﬁhld@'lo%&?%y hallo I10 Pyd“iéy -
car OoXYy, CYy nitro r.c oal kyl .
R droRropy. fiTnarpmsshieh EYelopaRsl FiS opsfil erciohexy,
pher@l mehzyl lnsaﬁm,qsyhonaxhylfA.p@fdmﬁtxﬂ%mn@y qhmmb@:ﬁyllmyl plpcrazmyl

furalp%i tplepyldqmwcplyl Bli]lﬂ }yalpﬁvqlmylnqup%ﬁanyh\%erem the ax%matlgor alicylic

rmg§ mu@%%@hdlﬂ)ﬁhbshﬁhﬁﬂﬁl%@y&m orftME@RVihdepEﬁHeﬁthsiclected from
azol yl yl i di nyl yrazin erein

meﬂmh éthﬂr ﬂwm Céloes?» bwm% gﬂdpdwﬂ@xyq %@écafhexmyw&%wwﬁwm
pherﬁlP l%?ﬁrbﬁdi'ﬁﬁ%nﬂ!rﬁiﬂyPE%era&M‘ﬂ th%¥lt|mo‘i£olﬁembtﬂ&@93d%€$r&| y
from net yl uoro, chloro, bron
methoejmrbonyldw]w@n tl@ﬂfpma@gpaniy@ychc@ygwg R® gretfagher optionally substituted
L QRr
wnth%}ﬂg tﬁg lo?%{ze Rfi E&E%F%tkpﬁ\é{egtg{l ?rgﬁa:?%eléh é é& a6 r?ﬂ’l I'Pﬁl‘:?]yl methoxy,
ﬂuommitbraszm)'}ithy, qm@rh@xvy acetyl, or net hoxycar bonyl

oapgm%cg%g Hb%r?%wﬁ&%ﬁy0|'c rings in Re are

urther opt1 ona uted with one, two, or
t Hleeplﬁa‘nyl Hdmﬂmxglmthww-sldbwphwﬁl #-rﬂunnopﬁnhlyll ,ﬂqu@phenyl 2-

ﬂuorg lggp%nggel(yl na?&ﬁ{l]ly lgen brlrp g rp(l)'lfa %513'1 r%lrﬂy?rt 1’e|1y2 )};'Iglny4 -yl
or pywdxinyEind: R*RShydsogerbhiydlealigt.hy| , i sopropyl , :
trifluoronethyl, cyclopropyl, cyclopentyl, cycl ohexyl ,
phenyl , benzyl, naphthyl, p*;rolidinyl, pi peri di nyl,
nmor phol i nyl, thionorpholinyl, piperazinyl, furanyl,
thienyl, thiazolyl, imdazolyl, pyridinyl, or
pyrazi nyl wherein the aromatic or alicylic

PCT/US2004/030442
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25 rings in R3 are optionally substituted with one,
two, or three Re independently selected from nethyl
ethyl, fluoro, chloro, brono, iodo, hydroxy, o0xo,
WOL002§429cyano, nitro, cyclopropyl, phenyi, FPCT/US2004/030442
pyrgolidinyl, pi peridinyl, piperazinyl, thienyl
az 7
6. e BFR ot ERITS Mpe B o #’L@é"‘?? ”%%%
17. e chrapoun of Ghirh I2ywhsmbst ituted wth one,

f;%ie@gi) | n&e‘gendggt l ﬁg}chetﬁg)foe{rg ptac dq%mhfycloalkylcne

18. hyq*ﬁ@ebynpoeﬁd @chlbiﬁthéEEn The corrpound of C ai m 10 or
S

4 B r\girBo ﬁqg@ﬂ’ny[ w1tlgrth£ Egerg&btﬁﬁéhgﬁhgga)%/ F%E%Igﬂ%mterogclylalkylene

19. fl W{]&)m oﬁm fo@ﬁhﬁ?whemﬂapht hyl, pi peridin-4- yl
oI|n- 4-yl, furanyl, thien yridin-4-y

pyRharidR7 togatieer mithithe chipan aigario lqhafed@rwlacheié@mo
54028429 PCT/ US2004/ 030442 16. The compound of
cycl@rg ﬁg‘%‘s wherein R7 is trifluoronmethyl and R8 is
hy Bt aglRT.are HyArogehe conmpound of O aim 2 wherein: R6 and

B SO B R S,

pyri&ihar)eiuﬂbn)ammmpyhdii&-ylogﬂwrselfonm-nhﬂwh pyrahm-Bon t o whi ch

yime SRR PRy s e RAR R Ao o 12

sulféniyBneia, tmﬂﬂ@bmylpowyncih-zt fimgthgte attached form
FZ%‘E%%O pi{ﬂeqqgth%yngqnﬁﬂ |4 Rl?lo?gpﬁerp)x qtr-ﬁl%?(?p;hc&y? ZEQtéluolrgphenyl 2-

ﬂuo&yﬁkm&ﬁﬁﬁ)ﬁ% pRiHyS ﬁlp@ﬁcﬁﬁufﬁﬂtﬂ]iﬁhyl , thienyl, pyridin-4-yl, or pyrazinyl; and
enyl s onyle pyridin-4-yl sul fonyl net hyl,

pyfi thﬁi’mﬁ?"(ﬁit AlRlYl f onyl - met hyl, pyri di n- 3-

20. Y K&b gmlgf@ay,lnmegl 1yl , phenyl net hanesul f onyl et hyl ,
2- (di fl uor onet hoxy enzyl sulfon | met hyl ,

2-chl orophenyl, or pyri len hyl; R6 is phenyl,

4- met hoxyphenyl 4- Y )(l 4-f 1 uor ophenyl ,

2-fl uorophenyl, 2 15 #’ 40R4HchI%'?‘ophenyI napht hyl ,

pi peridin-4-yl, furanyl, thienyl, pyridin- 4- yl, or

pyrazinyl; and Re is hydrdBen or hal oal kyl. 20. A

whe eorrpound of Formula (1): RL R2 H KCN wherein: 20 R
1*® hydrogen, al kyl, haloal kyl, or alkoxyalkyl; R2 is
hyElng@dﬂogai Ky, hﬂédllqda,ld:ylkpx)mﬂ«yboxyal kyl,

NI, Bl SRR, P it
cycl&ﬂ)@d’lbﬂydﬁ'lybralkhlehaéromyb heterahralh1, hﬁylacb&]yl heterocyclylalkyl, cyano,
or-sYety SR gt ) S TR G SRR O 02 gr 1000
whend iR92, MAR’, R®,R'§ndd R 2raindependbatie hylieogeh,yalky, d1almglkyl,
cyclc?alllt( ¥|cycloﬁl(ylglkl;l aryl, aralkyl, heteroaryl, or heteroaralkyl) wherein the aromatic or
alicyclic ring in R? is optionally substituted with one, two, or three R* independently selected
from alkyl, haloalkyl, alkoxy, hydroxy, haloalkoxy, halo, carboxy, alkoxycarbonyl, amino,
monsubstituted amino, disubstituted amino, nitro, aryloxy, benzyloxy, acyl, or arylsulfonyl and
further where the aromatic or alicyclic ring in R* is optionally substituted with one or two
substituents independently selected from alkyl, halo, alkoxy, haloalkyl, haloalkoxy, hydroxy,

amino, alkylamino, dialkylamino, carboxy, or alkoxycarbonyl; or
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25 cycl oal kyl, cycl oal kyl al kyl, aryl, aral kyl,
heteroaryl, or heteroaral kyl) wherein the aronatlc or

allc_ycllc ring in RR is optionally substituted w
WORE0SI2§B9 or three R i ndependently sel ected fﬂfaiwsmmom

al kyl', hal oal kyl', al koxy, hydroxy, hal oal koxy, hal o,
C aR DAYR? 1Ak gyg&ﬁaf\mm& car8H diin to WREIPROUER! %ddtﬁ%@dﬂaflﬁd form

di substituted-am no, nitro, aryloxy, benzyloxy, acy
(i) cysloatkylehs otionaliyl substituted with hmor\MQeR%mﬂmn@tbymhc&d(fmm alkyl,

ralogyTaffing FiyBiute oA A RRU Ao RARTBIL PSR 1 o1

heter@brisikyl, alhaiy@arbai)k,ax wryldxgtanbdnlyl (if) affalllrer&iglamnyhetéw@ml}%}ky]cne

Kk
rmg,?{egﬁgp&e&?ogglﬁsmypca? oa_tﬁ)fua%ug gt}atbygﬁg@a to ¥our ﬁE independently
seleo?ﬁﬂddﬁxﬂ@ﬁ‘mam%ﬂ %yﬁoxﬁ lh?dr%yaﬂl@'k CQlkokRUEA, hﬁcbxy&lltﬂlbxfyﬁlﬁyl

carbon atomto R2 are attached form

af}’k’e‘Vf)"‘)dWF%%ﬂTﬂ%Yél*é‘ awmoelm pgyl, égﬁsamﬂfw@ww rhetsrraraeyl,
hetex‘omlﬁbxeieméwaﬁﬁi?mwroaﬂ&i %9&8‘4@151@11 @*ck)){zh” ah@héae sl(<0)r\z R",

| am no, dla aryl, "ara % cycl oal

CO@E‘CJ ﬂ%{b’kgﬁ GORR", @fgﬂgr Bar?ﬂ -alkylpee- GPDRF BRI Kyhere n2 is 0- ! and R"-

7 gls
R gt ggnJ ggéﬁgﬁ%ﬁmeﬁg}{ @W@g%@%ﬁ *?Bi?)é{lk%l 4 iLras}yi‘ RY4Erohdy N9
hctemmlkyloqgcmay(b/hIcmld)adk)éallgp.tqrdmatobyclsd ahdR [’ and RY avd independently

hydrﬁ&épgg #E{/ﬁvhnﬂgﬁg ?l%)r(}:sglﬂéltlc S al?cya “Iilrlrfgqn Elf %g& %L Lrﬂ{acped to cycloalkylene

or hetdrtbcqxlylalkmchmsmhmlly subam)atcdwﬂalohy,ltwo or three substltucnts

et BOSHE ISR Sk p R RSt Phkon adich

arylohﬁdaﬂfoﬂ}dyﬂkwyahﬁdydxy, mmdlmykwo, carymdypaikd«y&aaﬁdﬂyl, amino,
- S( R14, .. -al k ne. S(O) - COOR16,
m°"s“§§t%ﬁ’qe %&iﬁ% tdte C&ﬁﬂ or " al kyl ene- CONR20R21

(mﬁf@&cggehSrﬂk and R14 10 R17 R18 and R20 are

R oA RACE pefh el ), Rt skt

cycldaikel, Gﬁdylébbhﬂtﬂéucbzl wﬂd’rcﬂ’i aleanIgfyE bhdin ARd :sRﬁp?ioﬁamﬁ sttiru@ddevith one
fﬁyar onmati.c

tl hyd | kyl
to s'wvoaqnﬁgv%%r Whereifghe 30THis oGBS s 5 pppgaly Sussted ity
one, B¢ biARdek R ﬁ.ﬂa;en@énub@&ledtapﬂ&h )ﬂlky’v\ﬂ Kb2BER allk@xf myuraﬁﬁlhbmalkoxy
substituted with one, three substit

halo, in{petyapt SATPYY: §'§PW@8“X’¥% %ﬁtwrry W&!oa&vkyxcloalkylalkyl

aralk§ly Rdt@adriaiy 1, arkins,| rRcHstdstitatddamin2 Bidhtshtuted hino, or acyl;
a§¥loxycarbonyl al koxy, hydroxy haloalkoxy al o,
Hwigrosen RIAL dar bonyl, amino, nonsubstituted am no,

dlrst.u%fdfdguﬁ %ﬂcyﬂ'ﬁhlﬁ&’lk 10 cﬁﬁm aryB a+aﬂ<yhm%@9@n h@{ema}a l,:
R4 is -a engg )2’ etmeR22|sar ar al 5
heterpeyelyl, smﬂwlenﬁé‘é e'ioé‘f"%? Kyls ~NReycPoab i é@- -C00-, -0CO-,
NR¥06- ‘B’@ alNsyhese R EheNpHedE NN ™., INRFEo
t|on7a ys%stlztyt with one 20 to six halo aNg
-NR E@Mer whh@rlbu andtfhe argrimfeneridentbrhydtogeny glkyls ordcylynd is OFY and

R id Bl 01t IHPE R ASASE bl B, ey Rl hAEBR i,
aryl, hylétvlolxmroml, odbek&nwalkylhwhmm ryaid akkylecq/czham in R&rskmmmally
substﬁ\xtgf%X}r @‘[clq P%lhl‘alo% X e ako%a ic %?%%chhc T a{'l%ﬁ qllaﬂ" a¥e Optxona]ly

substmletswamw tivoy mdhmerRhmde;xdndﬁnbys baldctetd e"dmaﬂhrl halog hydm;;yl, R5

oS St 5 SR B oo, v

cyand) Rit@] R, a.&ylswa,lkyl hﬁ‘:}tlein@Mﬂcb'Mky, aqnsuifahmemf%&em&mlkyn
(where X2 is - S(Oi -CO,
- OCO-, NR26CO CO\|R2( 108" NR26802 SOZNR26

- NR26000- , - OCONR26 26 27 -, -NR CONR - , or
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- NR26S02NR27- where R26 and R27 are independently
hydr ogen, al kyl, or acyl, n4 is 0-2, and R25 is
hydr o al kyl, hal oal kyl, cycl oal kyl,
WO2005 Hg?ﬂ?l al kyl . heterocyclyl, heterocyclyl al BAT/US2004/030442
aryl, aralkyl, heteroaryl, or heteroaral kyl) wherein

hete@&'yﬂ)x?'ﬂébé}& ' Hbtér@arﬁ&lfo%yloﬁgtér&!ﬁlﬂl mete?ﬁréPaglb{kylt &R 1calkyl,

fh one to si'x halo and the” aronmati ¢

cyclwlwwyl sarkgxya plkoxysasbemd) 4llszvlsu§grn§,tamumsetforb«} op Aminoaligd and
furth wﬁJPJ A€ afidfha d@&%ﬁ’@f&gﬁ Dok m 1s o;f/p 1?1%]1& s&’H%ﬁ:k%}‘/\hm (Q]%l %0 or three

ydr oxy roxya
Rf mdﬁtncnxicyﬂy ﬁq}ﬂctedaﬁokmiljodl dﬂgdxwdyaloalkal hdbzklkd)xy, hedd mgtﬂﬂomy;yarboxy,
ﬁg fi acyl, aryl, aral kyl, aryl oxy,
cyangtrnétm{? ycg? SUI fonyl het er oaryl , het er oar al kyl ,
RrOB hMRQW:&%ﬁZ&SHﬁTddm%]QSMH& yhIRyBkRARY | OXY,
et eroaral kyl ter {ll sul fonyl, heterocyclyl,
Fz’?/g' g‘?& xya v’c‘?fg ;or cyel oal kyl al kyl |
R%ﬂd@@ogcﬂakkx@mvﬂ‘a@ EQ}B&Vitom & %Hlkﬁﬂhlefl %%Mch@ﬂdﬁﬂ%%lf)ﬂﬂﬁém or

or ani noal k¥, and further where the aromatic or
heterggyelydatiylepe phersin spid cgloglisylenstis entignally subssiguted witheenep four
b mﬁ@us ihdMBeienty Ve | t
s e S POOASRORIL ) A
hetergcg(p b}@(leng lscgpgwlly ﬁuhstltyted avithlongor t@\gocsummucyts ;ndﬁﬁbndmtly

selec&?treﬁil a‘{lﬁ&t I}Q%E(ﬁa%ﬂ#&%ygghﬁ)tllfhm %Y, o\{y'afléa | koxy or

'gen,
aPhaanaceuégﬂall)kgdcemablmltsﬁktcyf or R6 and R8 toget her with

0&§F@1%]rbfaa9ﬂ]zb hV\:fy ch they are attached form

ne of erocyclylalkylene wherei n said
yé hmhlkwe Byiroges oom araiRE|tbgetietivRk the dhidon Woiho @/ARh tHRy are
SL1.fuents. i ndependently sel ected from

attaChe?EOHin cyﬂgﬁ%i%'af%yl hydroxy, or al koxy and
haf eﬂwdry)géryl al kyI ene i's optl onal Iy substituted with

aRk iﬂ—Cl—%@Oﬁ %{F %E/HIS alig Hag(gr gg)grtola &\Eélgggsyta@gl cyc?oalkyl or

cycloajkyﬂdkyﬂ wherenﬂhpﬂxa BIvRGED of iz dli ring GeRt BbbGorRAY hbstituted with

€ odof i m 20 erein: 15 Rl
one, two eeal} ‘#yﬁﬂ"%&@' r(:te roglﬂy(y%aipg%& ﬁlgn )b\ﬁ}{cﬂmfyhgaloalkoxy,
halo, mfw l@gnmoaéaﬁlsbxy alkdXly€dtbdnyE ¥maoSmorshibstiglierarhiab, Misubstituted amino,
?ycl oal kyl ene; R3 is hydrogen; R4 is -CH2- S( O 2-R22
Ora%Ythere R22 is ar yl, aral kyl, heteroaryl,

hRiehgu&bgbal; kyI cycl oal kyl, or cycl oaI kyl al kyl
or alicyclic ring in R4 is

the th
o s o AP estabd OPY oL YD by e Ve, b hreh R neasdratly
sclcctddﬁ’fi@rpﬂlﬁﬁﬁﬁﬁld Myd‘r@k)ﬁ ﬁ?&dxfaﬂ@Wh%rKWalkoh?' aﬂ@x?ﬁlkox?&hkﬁxy' _

0 nptro, cyano, car OX
alkoxya?f‘vz[?se%aws@ﬁ ﬁaloaf{'fﬁxafooxonﬁﬁ% BiES, B cardany, alkoxycarbony,

arylsulfors ARdyish MY aﬁiﬁo&ﬂfon%lpﬁr AfiHdalky®®> 1S hydrogen; R6 is
aryl or heteroaryl ional 'y Substituted by one, two,

dt it h‘i"é?ékﬁé‘"ﬂndependent ly 25 selected from al kyl,

hyetlion dp(y hoxy, hydroxyal kyl, hydroxyal koxy, al koxy,

alkoxyal yl, alkoxyalkyloxy hal oal kyl , hal oal koxy,
22.  hhe compeund of Glaim 3] whewgin; car boxy, al koxycar bonyl

1 b ul f
gfm¥1h§ g Lg?ﬂférﬁyﬁl thé/ %a%#&gaq?@ }d wﬁ}gﬂdthgf ire R4 ed form
cyclopropylene;
R'is benzenesulfonylmethyl, naphth-2-ylmethanesulfonylmethyl,

phenylmethanesulfanylmethyl, phenylmethanesulfonylmethyl, 2-phenylmethanesulfonylethyl,
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R8 is hydrogen. 30 22. The conpound of Caim 21
wherein: R and R2 together with the carbon atomto
which they are attached form cycl opropylene; R4 i
WRHPSMEH f onyl net hyl PCT/U52004/030442
napht h- 2- yl met hanesul f onyl net hyl ,

4- t@hﬁﬂ%fﬂmylhﬁﬂﬁﬁd&hﬁmuﬁéﬂm Wﬂuorophenylmcthanesulfonylmethyl
nmet hanesul f onyI net hyl

3- ﬂzorepi@nx)m%@@mwé@m miediliAaflippophenyimetignesdfonylpstiub 3-
chidr @ehﬁ%@@éﬁe@tﬁﬁ)ﬂ%ethyl 3-chIorophenylmethane?]ultl’onylmethyl

ert - but yl phenyl mét' hanesul f onyl ne

y
4-cliloropheoylosthensshbieny Irastisd - metg Typhertrpethanesulfony methyl,

-m}t’h}p{( ﬂE eﬁ%/ﬁ t{]}gnes%’ ?onyl} @c{%{x?p@:{lylmcthanesulfonylmethyl,

-trrﬂmbmphey;ylbmmhttmwfohyimctm dittiflloromethoxyphenylmethane-

sultﬁﬁyﬁﬁ{elﬁ&@%ﬂ% omg%lwfﬂq %F@%F%Pﬂéethyl 3-trifluvoromethylphenyl-

metRargail foaynpihel) ¥ tifiofsnnaisupHeayietaiesylfony nethyl, 2-cyanophenyl-
oxyphenyl nmet hanesul f on

methaqefqlgvxj@mwe ﬁmﬂﬁéﬁlw%‘f‘ ﬁk@y[w%ﬂﬁ -PremAphenylmethane-
sulfgn)thhétfl*l@ﬁﬂ@ﬁ‘cﬁﬂﬁ%ﬂﬁﬁé&ﬂifwmm%éﬁ héﬁ?trﬁk‘x’ﬂa:nesulfonylmethyl

4-trifluoronet hoxyphenyl met hane- sulfo

3-mothylpheny mesthsmesut HonyiRethyli ety lpbenylmeshape 9Wme%yl
2- d.%us.bm%wpnémt.ﬁuﬂaﬂ&%mﬁhylmm;:h@aﬁﬁuﬂomn%kyﬁakmnemane-

| uor onet hyl phenyl et hanesul f ony| et ¥
sulfgn)@yghxlﬁ@,ﬂypmmg@pmh@yupqatbqusnl&nﬁyrpethyl 3-chloro-2-fluorophenyl-

metl%a%?églmﬁlgeﬂyl ane?%éw#tgﬁgfﬂ@onﬂmethyl 3,5-bis-trifluoromethyl-

phewlmcthmgﬂ@nylmcr@rfh a,r5ehﬂudr@nhynMcthwesul%nylmethyl

2,6 él Elyepgﬁgﬂ%{'lémgcﬁngﬁrzez Il’];%)qﬂme ! ﬂi }‘:ylmethane-sulfonylmethyl,
3,4- mﬂmmpmmmmmm fmgﬂﬂmmcm}lmethanesu1fony1methy1,

2,5 %1 @O?Pl!ilc% %ta c?s)él)fg %%m%gﬁgl?w Ymc atrnrg%ﬁhf??ylmethyl,
2,6- mchiorbbhmybtﬁitahﬁulfmm[lm ﬂm&Bsnﬂtﬁ)(bpi'ythyietfhyﬁqs{llfonyl-methyl,

a- ﬂlé) @9 %u%{cﬁ’nqtﬂq%g%h%ﬁﬂ@gﬁlg%eés F&gﬁgﬁh@g Eﬁﬁ%' ¥ omethy-

pherﬁlltﬁethnnsswmnjlmaﬂ)ylommlé-ttﬁluoromethylphenyl -methanesulfonylmethyl,
e t ha 3

2- ﬂng Q)g f?%lrjo(r)r}e(t) ew(?mgbm nesul }S‘ol? ethﬂ 2- !H(})rcf 5-trifluoromethyl-

phe@,hﬁethhnf:éullfon)dmElhyly#ﬂﬁblbéﬁqeﬂhlblfomﬂmyhp}tehylhpthanesulfonylmethyl,

2k T SRR RS BROY a5 Micsophegyimethanc-

sulfdrfylnhbﬂf)mmmylﬂﬁBhbM@ﬁthtﬁdhesﬂlmmrthyl, 2,3,4-trifluorophenylmethane-

sulfo%}'ﬁn:eg;yg:}:ﬂg{-g%gn %{nwalﬁg lf;) %%t@: ﬂg,lp-:triﬂuorophenylmethane-

sulfaélyﬁ?eﬂiyc,Blgﬂ’-@m&ﬁfbﬂ[ﬂﬁhﬁmﬁ?iﬁﬂsﬁlﬂmyllrrimiyﬂll)plyriditn—ﬁ-)lllmcthgne-

sultpy iyl st B RN RV AR BRI hy V-

oxyﬂyndﬂ-ZWlhh@ﬂw@ne@ulforn¥lHeth@'l Qniﬁﬂh(%bpyndmé ylmethanesulfonylmethyl,
phenyl net hanesul él net h

pyrazin{;ylmethangsylfopylmgthy ﬁmlﬂwqdweﬁynefww&nmmm f onyl net hyl

CYCI(’ZD-rOPY{JnBCrtIBanZsutlf(rnll)?hlnEtg}]lotr?{eotplqglncpz Sel%f)??yrlr'g? tItllaln esul f onyl net hyl ,

S-chiprathiero?-ylns:thanesuforotmoetby lher 3,5-dimethylisoxazol- 4-ylmethancsulfonylmcthyl.
PhaRy, hyl,

23 hﬁﬂc£g2@§@9?? 'Eggﬁhgg I-phenylnethanesulfonylnethyl

R* is phenylmethanesulfonylmethyl, 4 -fluorophenylmethanesulfonylmethyl,

hl or o-5-trifl uoronet hyl phenyl nmet hane- sul f onyl net hyl

4,6-trifluorophenyl et pgne 25 sul fonyl net hyl

trifluorophenyl net hanesul f onyl net hyl ,

trifluorophenyl net hane- sulfonylnethyl

trifluorophenyl net hanesul f onyl net hyl ,

trifluorophenyl nethane- sulfonylnethyl,

tr

n-

2-C
, 2,
!4!
a3a
3,
5!
4,
ri

i met hoxyphenyl nmet hanesul f onyl net hyl ,
2 yI et hane- sul fonyl met hyI

o o

2,4,5-
2,3, 4-
2,3, 5-
2,5, 6-
3,4, 5-
pyri di
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30 pyrazin-2-yl met hanesul f onyl net hyl ,
cycl ohexyl net hanesul f onyl net hyl ,

cl opy | met hanesul f onyl net hyl ,
%og%ﬁ@ﬁ%y 2 sul fonyl methyl PCT/US2004/030442
5-chl or ot hi en- 2-yl net hanesul f onyl net hyl , or
cycprl‘ﬁpﬁlhmhhrtcnyoﬁjbmml pﬂhd&h-ﬂ%ﬂrhahaﬁsdlfoﬁylﬂcﬂm Ryttifluor@riethyl-

d wh
pyrlgﬁéﬁ orﬁ:g \nfeg]?(i, IE]Ifﬁﬁlm}cprﬁe[tf(leclmr)]'phenylmc:thanesulfonylmethy] or

pyrdiintl- y]g{ C_ri[ﬁ,g pesyl fonyl methyl, 110 WO
2098? 028429 PCT/ US2004/ 030442
srepgtykerdeirded (hipphepi2ridt Injaethylpyrrol-2-yl, 1-phenylsulfonylpyrrol-

2-yl%‘frrildg~ll %ylégriﬂhﬁﬂé{l Eg:nﬁbgms ugﬁﬁtg%'% im?e, fwd, bt kA HeRIEp AU Lty

sele@edifrérn atiyb hdréryk ophadoy | net hanesul f onyl et hyl, or

| methyl; and R6 |
24. DY TREL G IROAIRBSRSRY oL 05 Sne RO e
1- m‘etsrppb:gynmﬂneﬁﬂfyhylmethﬂheﬂybmpnehpmumyesnmmyhﬁet&yly|

evelfitbp phineditor g BVRP SRR SaBRbE &5 1 om

tnﬂlﬁirdﬁi{éthylﬁWﬂ[rPG(-YIImetlﬂﬁesh%r@lmﬁﬁlyl ZTHEﬂu&@ﬂE’lﬁHMh&fyhﬂtﬁdn%uﬁgnyl
wherein:, R4 is enyl net hanesul fonyl met hyl',
methyl,for aﬁﬁabﬂevﬂfwth%ﬁ&%%w%w met hyl ,

C)/R{5 Q%&g’}’ |2[@er6§ﬂﬁ§h‘)l!f@ﬁwr&§'bﬁ%5’b 3-chloro-4-hydroxyphenyl 3-

yridin hanesul f onyl e

be"@QPM'}YMrfBW@PhVD’Wr‘% @ﬂw@yvﬂeﬂrﬁakégmup@nwwbtaw

2-f1 fsltwog{m@q)gydqh@d}&hmlhanesul fonyl - met hyl , or
pyrazi n- 2- yl mét hanesul f onyl met hyl ; R6 i s phenyl,

25. 2- Ayampsupdiselesiad from the gravppensisting of:

N(1%yﬁuc9élgppﬁ;gﬁyﬁﬁﬂgylﬁkgaﬁsﬂ%§. ?{Rﬁi@?’f’?w&o’ro-l(&

Phefﬂleﬂwﬁultm)fpmmn@phbnyl and R7 is trifluoronethyl or
N- (4@;“0-?[3(9 Ydm—4]y® ?&enﬁm%&qpe%ul%;ly?%ﬁ % SQ-tLh‘S’J% Eﬁphenyl- :

| St
eth)’hmém)wylammydrl; opropyl ) - 3- phenyl nmet hanesul fonyl -2(R) - (2

T AL L e D R

trifluoyd- H(3)-phleny1thPaminb)-bropionantidd; S) phenyl -

N-(IW{‘%%@"%@W ﬁapﬂwgﬁgggaﬂéayloz(ﬁ) (2,2,2-trifluoro-1(S)-4-hydroxyphenyl-
ethyl2mfo)phopigmamide; 4- yl ) - 3- phenyl et hanesul f onyI 2(R-(2, 2,

N-( I-N_yatntpg)llcfklplflo%ryﬁ 3I- g'@obrggﬁn%tlh%elg fonn] 9&3 (205 8 tri uno?gn 1&') phenylethyl-

aminofpyapishamideopr opy!l ) - 3- phenyl nmet hanesul fanyl 2( R-(2,2,2
trifl -1 (S )-4-hydr hen
N- (l—cyﬂylf) rﬂﬂ%’ﬁgﬁ] p&n@n}lmethan)ésulgnylPZ(R) é 2 2-tr1ﬂuoro-l(RS) furan-2-ylethyl-

amindiptdpidhxmiecycl opropyl ) - 3- cycl opr opyl net hanesul f onyl - 2(
) - (2, 2,2-trifluoro-| (, 2 phenyl et hyl - 25 am
N-(l-,cmpﬁfc!ﬂgfo(gﬁléﬁgyénylmethanesul onyl-2(R)-(2,2,2-trifluoro-1(RS)-furan-2-ylethyl-

ammj,\;-ggo%,oq,y,gmgcycl opr opyl ) - 3- phenyl nmet hanesul fanyl -2(R) - (2
trifluoro-1(RS)-furan-2-ylethyl- am

N- (l-pmy@fc@progy]la-ﬁ-;cd@lopropylmethancsuIfonyl 2(R)-(2,2,2-trifluoro-1(5)-3-

. - phenyl met hanesul fonyl -2(R) - (2
brom%&?l%@ﬁﬂﬁ%@%&ﬂo?ﬁg furan-2-ylethyl- am
N-(1-pysodgyclopiopylxAiptienylr@@hanesulfanyl-2(R)-(2,2,2-trifluoro-1(RS)-indol-3-ylethyl-

cycl opropyl) - 3-cycl opropyl met hanesul f onyl - 2(
am‘"%"%ﬁ’ﬁ%ﬁ‘ggt rifluoro-1 (S)-3-
N-(1-cyanocyclopropyl)-3-phenylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(RS)-indol-3-ylethyl-
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br onophenyl - et hyl am i no) pr opi onam de;
N- (1-cyanocycl opropyl) - 3- phenyl met hanesul f anyl - 2(R) - (2

quoro I (RS)-indol -3-ylethyl - ,
wgfﬁoﬁs&é 28p| onani de: PCT/US2004/030442

N- (1 -cyanocycl opropyl ) - 3- phenyl net hanesul fonyl -2(R) - (2
aminoprépibriandideyor o- 1( RS) -i ndol - 3-ylethyl 111 WO

N<( @g,?&c%g;ﬁggylfgﬁe% %%&%t%%&anyﬁﬁisn (i 518 txp fjiuopo- ?&g’mhlophena-

y|ethypx,an,gypy5d,@,gﬁ,gﬁ [) - 3- phenyl net hanesul fanyl-2(R)-(2, 2,2
-trifluoro-1(RS)-thiophen-2- 5/ ¥ amlnoe ropi _onam
N-(liayanocyglgpropyl)-3-phenylmethanesulfonyl-2(R)-(2, 2-trifluoro- -thiophen-2-

y]cthyr_x,ﬁ;ﬁ?@y@l&?ﬁ,?@{sl))tﬁl gzﬁ%l rznat ganesul fonyl-2(R)-(2,2,2

N-(1ydymtdnydlemopyﬂ)e}wcbxpmpylmmgsulfonyl-2(R) (2,2,2-trifluoro-1(S)-4-fluoro-
opyl ) - 3-cycl opr opyl met hanesul f onyl - 2(

a
phe"ﬁé}e}t)'?"}él ogpf’ 'O'ﬁ"ﬁ 8%0-1" (S)-4-f1 uoro- |
N-(1 oz @opnopyd)Fa-phehpimepinsmaliondb(R)-(2,2,2-rifluoro-1(S)-methylethyl-
) N;Lpgl - cyan (_:ycl opropyl) - 3- phenyl met hanesul f onyl - 2(R) - (2
amino ‘2‘”?’% ®vor 0- 1(S) - met hyl et hyl - ami no) pr opi onami de;

N-(lJGQanocyclopropyl)-3 -phenylmethanesulfonyl-2(R)-(2,2,2-trifluoro-1(S)-1-methylpyrrol-2-
l3‘/)anocycl opropyl ) - 3- phenyl net hanesul fonyl -2(R)-(2

yl- ethﬁargmg replapamise: ( S) - 1- net hyl pyrrol -

N-(l%&aﬁk&%ﬁéﬁyn@(ﬂ t@&hﬂéﬁmgéﬂyl) 2A$)-0.2 2—tnﬂuoro l(tS)—thxophen-2-y]ethyl-
1-cyanocycl opropyl’) hylcycl opentyI)-2(S)

ammowr@mawdeuoro I (S)-thi ophen 2-yl et hyl -

N-I%d%d% 331yl i 2,2,2-trifluoro-1(R)-thiophen-2-ylethyl-

( g%/a?}%cypg gr op rﬁ? yé\}l_c‘o'pem{%ypgygcl oprclenutoyr/0 ( %t ’Sp {: get Y
aminojpropienawids: I(R) t hi ophen-2-yl ethyl - 15

A R PO R R S mehanesulfony AL ifluoror V- yongy
phenylgthglamiriojprogieramides) - 4- f | uor o-
N-(l%?%‘%wc?o%t%gy S0 pl?i@L@Wgﬂﬁ%ﬁlﬁny}fﬂm-&zz_, %—fri/ﬂﬂoror-nl (é%tS?{phenylethyl-.
aming)peapionamidan vy | -2(R)-(2,2, 2-trifluoro-1(RS)-pheny |
oSl IRS LB AR paz e gty
aminBjpropona@miies ri f | uor o- 1( S) - phenyl et hyl - am
KRR Gt o A RAL BRI P
ethylain@)ptapidnhmadep- | ( S) - 2- hydr oxyphenyl

th ' ' 1. de: .
w1 R R E R Bee A RA el pedpgppens
ethylﬂnﬁo)ﬁrwidnﬁhwei o-1( R) - 4- hydr oxyphenyl - 25 et hyl
-0 R PSRBT B B e hansyfogy 2B st LR Bhegp ey
aming)PopioBardide;- t ri f | uor o- 1(R) - phenyl et hyl - am

o BRI Dok e Oty

ethylaﬂinhb)i)}oplbhanmé 5) hydr oxyphenyl - et hyl am

N-('-waoqcyek?arﬁaﬂgfé1(%5werﬁtha AQ-(GR120Fi Bprien (1S)-phengiethylaming-
prop,{,,{ahflaeuor 0- 1( RS) - phenyl et hyl am no) - propi onam de;

N-(1-cyanocyclopropyl)-3-(2-chlorophenyl)-2(S)-(2,2,2-trifluoro-1(RS)-4-fluorophenyl-
ethylamino)propionamide;

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-(2-chl orophenyl )-2(S)-(2, 2, 2-
trifluoro- 1 (RS)-4-fluorophenyl- ethyl

i onam de; N-(|I
cyanocycsf)opropyl ) - 3- pyri di n- 2-yl met hanesul fonWT/Eﬁ%Mmo“z
(2,2,2-trifluoro-1(RS)-4 112 WO 2005/ 028429

ﬂummmsaaﬂammamnapmnammr ophenyl et hyl am

W PR °”a@”%%mFtya@swf?gﬁg/%(ﬁwam@ap%m -+ bydgrophens-

ethylani}io)prdpﬁdnumrd@~l (S) - 4- hydr oxyphenyl - ethyl ami

N '(R‘o%;l)‘ ’E}Lﬂ‘f 3&&F%‘?F‘?a@S‘Hﬁéﬂﬁ(@é@%@ﬂmrpd@1—3-gryp;p=4¢ )
hydro?cyﬁh&lykﬂa&ldﬁ’nﬁﬂé%ﬁép%naﬁn@I oro-4- 5

dr oxyphenyl et hyl am no) propi onani de; N-(1

N- (lewﬂ% rqu-é;p;apr;ylraetbmw&nﬁt%@r@@artﬂawp 149F3)-chiatod: 2
hydfdxy} lfeh&'l@t‘h arf pr(ggl&ﬁmd -4- hydroxyphenyl et hyl am

N-( w)%nwygmg;‘;ﬁ@cwﬂ’?m'af@ﬂlﬁoeﬁﬂkbdﬂﬁa%ﬁwrbd(1&}3-21(1&))-4(-2
hydro%? ,{yﬁcft}h}r@{ érof)f%arg’xdghl oro-4 hydroxy-phenyl et hyl am

N- (ll\b}(ameayyhpmpym: Bmplaergméthmﬁ?wﬂoeﬁfmﬁn,gamﬂwrﬁq (mll} ?ﬂd??;#( 2
0or.0 or o- r ox enyl e am
hyckoRy POl oP R e yarexy-phenyl ethy
N-(-eypacyelsplopyl)- Wy-hbeth@}cﬁ/dlomtﬁmﬂ(s)y(ﬂmﬁmlﬂr&h()R)Xl(x&)heﬁ& Yethlyl-
i fluoro- 1éR) t hi ophen-2-yl et hyl - am no) propi onan de;
amip@)prePioBamidty ¢ | opr opyl ) - 3- pheny! met hanesul f anyl - 2(R) - ( 2
N-(1-Batlbdytopropyl)- 3@9&»&&&&&9&%&&:@2@)% Dualfuofed1 (RS)-thiophen-2-ylethyl-

armi no) | onami de;
am'w'effveﬁésw Cycl opropyl ) -3-(1-met hyl cycl opentyl )-2(S)-(2
N- (lpésaaaoa?/ﬂbé]ﬂofw sx(l-lneﬁ@cyc’ioﬁehbygmsﬂz Dy dFifehs-1(S)-3-fluoro-4-hydroxy-

hen am no) pr opl onam
Phe’Nle(ﬂ!}' i B@?@P%ﬁd@rpyl) 3- phenyl net hanesul fanyl - 2(R) - (2

N- (]a‘%naﬁ% ?5]?%1’5?52{] g-ﬁtnenglﬁwﬁla)ws'ﬂﬂdy@ L), b Sifioks-1(rS)- -pyridin-2-ylethyl-
am"N)f(’S’LP‘@WH@R&yCI opropyl ) -4-pyridin-2-ylsul fanyl-2(,S)-(2

N-(1~ o&a&fc&&lbgrbw p)]f(cﬁsi gﬁuff&ﬂ}pﬁeﬁtﬁﬂf rifluoro-1(RS)-4-fluorophenyl-

hyl am no
ethykamino)eupyamidgc | opropyl) 4-pyri di n-2-yl sul

N- (lfc?&chc%p%gﬁ)& Pyridid- EJ&/fst&{yP 10483 fr‘hug}ouﬂk?)ob ?lﬂgljof)henyl-

hyl am no) but yram i
ethylgmino)bupasmidsic| opr opyl ) - 3- phenyl et hanesul f onyl - 2(R) - (2

N-(lac?ﬁ%c%ltl)ﬂr%)@ ei'xﬂﬁé hg:‘?éé[lff(g{ym&)-ﬁ 72 Rfluoro-1(RS)-pyridin-2-yl-
ethylpm{ @)mgmvmydﬂ, opr opyl ) - 3- phenyl met hanesul fonyl - 2(R) - (2
N- (]Jcﬁ reh¥él(g19%pg/g -3~ éPR}-xyng{hglpeQSI?onyl y(R) (29’2 d1¥luoro 1(R)-thiophen-2-yl-

ethylain{nb)prgraemacydst opr opyl ) - 3-(2-di fl uoronet hoxyphenyl met ha
-1 Sy e 3 P it n P Brshufina 2222 iftoro-
l(R.S)\th(dphay&-mtcdytahmm)pxpy:bM;ﬁdéZ di f 1 uor omet hoxyphenyl net ha

N-(1 ?f@;é' {cﬁq%ﬁgﬁ( ?@ﬁ@%ﬁﬂﬁﬁ% %éqf:silgﬁ)'n}ﬂlé-,z(k)-(Z,Z,Z-triﬂuoro-

1(R%(¢h@yapmmyahmmgpwbamﬁd¢pyrl d| n- 2 yI met hanesul f anyl - 2
&2 é Srlfluoro I (S)-4-f

N-(1-tydno yclopropy 3-pyridin-2 ylmethancsulfanyl 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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phenyl et hyl am no) pr opi onam i de;
N-(1- cyanocycl opropyl ) - 3-pyridi n-2-yl net hanesul f onyl - 2
woRodiesae2-trifluoro-1(S)-4-fluoro 113 WO 20057 8<hdG/030442
PCTI U82004/ 030442 phenyl et hyl am no) pr opi onam de;
1- cyanocycl opropyl ) - 3- pyri di n- 2-yl met hanesul f anyl - 2
pher(yh;hy(@nzo)zmplpnw%r 0- 1(R) - 4- f | uor o-

RSB S IR O oD s i
phenfyR}hylathity)Propiondnbidgr o- | (R) - 4- fI uoro- 5

ORI o 24 RRcrs e (R Puosy-

pherﬁ)eﬂ(y&nzno?pmp.bﬁdnuaé 0-1(S) -t hi ophen-3-yl - ethylami

N- (lme@r% 3& %P@Www{%lfwﬂ SR FrdLririfuser (Sxthjonhop-3 yl—
cthyB}mr( rgpl&rahi‘de” uor o- | (RS) - th' ophen 2-

pr op i onami d
e SRR Do Bl oY T Becssb SR 3 2 s ¢ien-2-
yl- etﬁ?larﬁn%o)%rc%n&nﬁhfdeuor o-1 (RS)-thi ophen 2-

| am no) pr opi onami de; N-(

-(-commrora %I@?mﬁwmw@ow@mz SByriflusrordCRsy thianben-2-
yl- et}f%larﬁﬁg%roﬁ:?vn%n Irl fluoro-1 (S)-4- fluorophenylethylam

pl onam d

N(1Ny@fbmthmrﬂnewmwwe;ﬁemsrmttbmwﬁohwez(ﬂ)a@asmﬂuom-1(59-4-
ifluoro-1 (S)-3,4-difluoro- 15

ﬂuorﬁﬁféeﬂiﬁf’tg%% ?“Siﬁf?f’é% P onani de;

N-(1 Nyérfbeyr}tmrm»cﬂl—mbpmyl)mﬂmngso foyyi-o®R)(212,2 hdfhesaH (SpApHdiR{oro-

h RZ?P'&‘Z 2 .? triflu )l 0- I (S)-I-methyl -

phenxTothy IO RIPRICHANS no) pr opi onami de;

N- (lNy@oeﬂj@f@?&d??pfop@p}f)n;?mrgsolfwi ?(W-I(I;E,ﬂhﬂﬂmll ESp-hynethiz-
rifluorp 0X0-

py"?‘r@f)&i}]i"y%wp?)&oj’?nwgfhyI am i no) pr opi onani de; 20

N-(198y4nbeyeyoprapely S-aplopidpy inethasescifeany I-(RYA( 1B 2 neMesaH (P moko-24

methﬁaﬁ’ﬁgﬂ’hgyﬁ?l}y i fl %BS@'garﬁﬁg' 3,4,5- trifluoro-phenyl ethy
N- (lN;"("l’c)@mﬂ??g@@@b%ﬁ|)'w3'aﬁéulﬁ'd ypﬁ@?@mﬂtrﬁmtok‘bﬂ[@ﬁy,h,fsony

trifluoro-I (S)-4-fluoro-
‘“ﬂ“BWeR*\‘ﬁ'F é@t‘\gvglm'np REpINaBidsnanm de; N (I
N-(1 cyahaéyato@idp ctnqtubfo@ﬁeﬂymﬁuﬁhnydu]fo@d)ém (2 mz-aehinry i (9e4-Aaoro-

ul fon (R (2,2,2-trifluoro 25
Phe“i‘(’%}"*"&'“ﬁ’ HJ‘EB“BB | - et hyl ami no) pr opi onani de;
N- (1J>J§a{n$reﬁmajam6dg% ??Ja)o(?gruély&?ﬁdnymmh@swbmtmﬁem -frAYro-

KS)“E)ﬂ@Pf@R’]F"b‘W"@PWT%W%FB# opi onani de; N-(1-cyano-1, |

N- (l-f(?dn@é&@i%ﬁ?&ﬁ y@r(@ﬂlmm henylmethanesulfonyl) 2(R) (2,2,2-trifluoro-1(S)-3-
ran- 5 uor ophényl net hanesul f onyl) - 2

phenqmphenylet lammo)proplonamldc,

N<(1 Qiﬁné 13-di %ﬁ]wﬂ;&% 34 Shichylah U PPRE AN EHHRY) IR READ ‘%E‘R)
(2,2 Z\trmheroyai)elcﬂr\aﬂrmhempgth))larﬁm@}brcdmdnlammeo met hoxyphenyl net ha

N-(1- P b8P S RhihBrofiefiohiaesdeRaneryifon-2(R2.32rtelugre-

1(RS)dBphenNsylfonylpyrrol-2- ylethylammo)proplonamlde

N-(]-f:)?%?f&f: ?)Et%%ﬁ?ggg\ﬂ/wug omge?fpdl I u met Je?u%‘o%?l?%% (5‘?2-&1 Eo%g-
l(S)-4-ﬂﬁ)roﬁeﬁ)‘lléﬂ{ymﬁhﬁ)b’ﬂop@h&it’lh@m n0) propi onani de;
N-(1-cyanocyclopropyl)-3-(2-trifluoromethylpyridin-6-ylmethanesulfonyl)-2(R)-(2,2,2-trifluoro-
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N- (1 -cyanocycl opropyl )-3-(2-trifluoronethyl pyridin-6-y
| met hanesul fonyl)-2(R)-(2,2,2-trifluoro 114 WO

2005/ 028429 PCT/ US2004/ 030442 f. |
WR2P5/92842% 01 ophenyl - et hyl ami no) pr opi onani de; NeGT/US2004/030442
- cyanocycl opropyl ) - 3- cycl opr opyl net hanesul f onyl - 2(R) - (
1(Rg)fxaﬂeorb;meﬁﬁWywd?&bpnbmﬁh@nyI su

et hyl am i nQ) pr.opi onam i de;

f |
V- RORpHOY B IR pg bRy (it ko ch R ry pheay-
sulférﬁf)py{'rgl t?g?ethf]hﬂn%?dbndnﬁﬁ)dedf fluoro- 5

yl am no)pr opi onam de;

enyl e

N- (ﬁpxaaocafylapremg}}:Bmpr@apyr»lmsmpvwdﬁonnhmy(mz trifhieexl (Rpffluerd-
gro-1(9S)-4- fluoro
phe@@‘?ﬁ%mg??é{%!%n%% rop| (()nzalm de; uI\I-(I

N- (l-wmwclepmpgﬂyﬁl-pyxp;ﬁn-éwlmetyhr)csﬂfoﬁjﬂ-lm) (2,2,2-trifluoro-1(S)-4-fluoro-

thox nyl met hanesul f onyl ) - 2(R) (2,2, 2-
phe'fyﬁﬂ?}i? P‘i"{’@}/'g'a'%ﬂ uor ophenyl et hyl ami no) pr opi onami de;

N- (ll@aﬁbtétﬂahydtﬂi}@&m 4- wdt(amﬁg@?«?ﬁwﬁ htk?]ylmeth?]nesullfonylt) %(R) -(2,2,2-
\V I f| uor onmet hoxyphenyl net hane
tr 'ﬂ‘éou? P@%&f;‘m’é’f’?ﬁ’&Leé‘y%"’é“"t)P’PP’Pﬁ?é‘%e 51(S) - 4- f | uor ophenyl et h

N- (IYdyaxm]n@:m&@*&y&mlﬁethlopgranA ¥|)Ir 302 ﬂlglrugrr?gfwoi()g)gcrar}y J"“hage'

rwél cyanocycl o rolg
sulfq tZHé)r@é@Hrrﬂng:pjl( {rjucran nﬂethylmmg)pqunamnde
S b0 e D B ORI BB RIS 2 oo
1(S)'(4F0U0(02>h21y2€lhyl!amimmrqpmr(am)de_;ldf | uoro- 15
-SSR AOC BONAL OB SR AT 200020 e s rores
phenyRhylamid)@ropipndnider o- 1( S) - 4- f | uoro- pheny | et hyl am
-1 B R v meshapssol g e A2 o lgrr
phengleWbarr@(oBi)re;(@naﬁndﬁ’t rifluoro-1 (9)- 3
n ; .

SRS £ N AL B SR DTR £52 BB 2 orisn-
ﬂuorefz’he(\)ﬂ emymm:no)ﬁﬂopnonmlue pamdnyl - | - o
O S 3P R BRI 550 a1
trlﬂu?mhiethyledly?gin&i)-tpﬁﬁldcnbxﬁ%%jfg ?gour)n;?ﬂzlnztshng of N-(I
aphﬁ%ﬁ&?"% ( Q‘(tgﬁ%sakﬂf"l“? 1 uoPo IE1J%/S) phenyl - 25
26. ethgt{nqjmﬁwéeﬂ&&ﬂlﬁ@ﬁaaﬁ& gteup dbnsiktinpygEnocycl opropyl ) - 3

r n
R LT MR —

ethylaias)ptopioyhiel i no) pr op | onami de;
anoc clopropy pyridi n- 2-yl net hanesul f onyl - 2
N-(1- ;Fg;.oc(yg opropyl pTcyqzlg;gp;glrﬁtgar)csgfqu]Iﬁ(@)- ,2-trifluoro-1()-4-fluoro-

pheny@éthyléhiRb PRI marma@e 30 N-(!I
cyanocy cI 0 - 3-pyridin-2-yl met hanesul f onyl - 2(R) -

N-(1- E"%YQ'OPTPPX'f é@f/@dm 2(}$rctharfeﬁlu&ﬂﬂ-2(ﬁh@m triflwptoal(s)-phenylethyl-
amind) '\Fl‘agleﬁé?lﬂu@nam de;

cyanocycl opropyl )-3-(2-trifl uoromet hyl pyridin-6-y
N(1- mmcbl@!ﬁergwl}&mymc)m 2{yRpethanes|aylrA(RI-Qe btrifluoro-1(S)-4-fluoro-
phenyléﬁaﬁng)b%g{omgggyl et hyl am no) pr opi onami de;
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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N- (I

-cyanocycl opropyl )-3-(2-trifluoromethyl pyridi n-6-yl net

hanesulfonyl) 2(R)-(2;2,2-trifluoro 115 WO _
429 PCT/ US2004/ 030442 | PCT/US2004/030442

(S) - phenyl et hyl - am no) pr opi onam de;

1(.5')13116 &W réféiaide} - 3- cycl opr opyl met hanesul f onyl - 2(

trifluoro- 1fS) 3,4-diflug
N-(lpqyggggygfnp{?pyé)n} RIIBFPY nestharesyifonyl-2(R)- (2 2,2-trifluoro-1(S)-3,4-difluoro-

hawgopy! ) - 3- (4-f I uor ophenyl net hanesul f ony
phedy]élédﬂ%gﬁgﬁ -tr?fl uoro-1(S)-4-fluoro- 5

N-(lrﬂywy@pmgmé),ﬁ (ﬂoﬂtpqrngpwlmﬁhaj@sulfonyl)-Z(R) -(2,2,2- tnﬂuoro—l(S)-4-ﬂuoro-
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