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WD 2005/ 074904 PCT/ US2005/ 002773 Sl LI NANE COVPOUNDS
AS CYSTEI NE PROTEASE | NHI BI TORS Field of the Invention
wab@spresent i nvention is directed to conmpoundBCT/N&1005/002773

par (SEINANE CampoNRy b YO ERERREe bt Ryppirons

therefore useful in treatl ng di seases nedi ated by
these proteases. The present invention is also
Field pf the invdntian phar naceuti cal conpositions conprising
thege R{&Q&P VBRI ErRfeR Q@&ﬁgﬁ)uﬁ&rthﬁ hRAAKIbAEs bI@Rleink Pfoteases,

prese I nvention is al so rected to the use of
in pameum cautmplsxm By K, LT, ewth pirvkare Sherefire psehil imiseadipg dispases mediated

by tﬁeég 8{0\/‘?51?]65 f‘fhg f)li%ﬁen? Hls’/ent @?o Jn%%t@? Ebslﬁlafrﬂaceﬂgdaﬁ%ﬁ)osmons

er ap tate o Art Cysteine
con@t‘lﬁhgﬂﬁﬁﬁcohfppm&ﬁand pmc@bﬂsfsr répapiap theuia Jig present invention is also

racteri pr es

e e et s P PR by o A i Sals80d Blircus
imnine tRPERE inatiedts fOCivmp &tk thérbgy. t he  nor mal degradati on

and processing of proteins. The aberrant activity of
Sta proteases, e.g., as a result of increased
eX R!y‘é‘t%ﬁlb ?fbt&"ses&@ﬁ‘réﬂéﬁﬁﬁcl@éﬁ of y@hdms cHaerviesd bynhy plessnee of a

pat ho i cal conscraogLi‘gnces this re%ard certad ith th

cystégngtfféldﬁél o eafalx s site oh thecapymme, ((oFtelfie PRPterSeS A pispoigipd with the

nonghlstﬁ gatﬁﬁlﬁfl@ rocés@iﬁ BehoRim! trh¢ hbelgnt aﬁlﬂﬁ@iﬂf@&steme proteases,
p y ion, tunor_invasio

o ¢ gisormeniios h@pﬁaﬁthqxgresw rep BN B A s BAY bave
patﬂg?(;ﬁg%“o%g?qhé&eg ellﬂg e%%fdoég?ﬁém &%ine ?fo'ﬂ‘;%ﬁe% ard 6ociated with a

Crease epsin B'l evel s and
numhedofsdlseamﬂatezsnlnolﬂldmﬁ@rt@ﬁzsymﬁsoalﬂédfsﬁah@’ inflamgatigp,gumor

1nv%sﬂo€1§%lome g&ﬂrﬂg ?elflq‘?i%m% %@Eeﬁremﬁm{lkodystrophy, and

ron an tlon aber rant
oth@at hepsampld mnreased ¢ayhe|psm Bip?qlmﬂ e@ﬂlstnbléltqn lof thie sazyene are found

h th t.hriLi .
in t%%raﬁﬁles; gut%tggs Bglal (ﬂl ?or tlgege&%%rlné g‘ﬁ‘%?g‘g %19’%%&1 aﬁ& h#e astasis. In Sry
add@iohyeérrelit SeBgRin B activith mmpacmieq inismth chlseafmrsdm”ssas rlﬂéhmatmd

proni nent expressi on.of .cat asts
AN A g AR S LA
andH3hé ARGORL FikdrgerdCt i Vi ty suggest that the enzyrre i's
involved in 25 osteqcl i at eg bon res

andTs@FBIngTH cHRIRBIRNOR 63t ssnt @sosgea ptsad gsiens f?lated

muRﬁﬁﬁQﬂ&f REd shd ilshi@ilhgAblyti€ AtRaP mggedﬁﬂﬁme @85 1s involved in
lung and its elastinolytic activi t s&lggest t hat
ostqqustenm@i bringyesorptipn prd herCh,in bRBTERNYTRA 8s qggurs in

osté%ﬁjlnl[oms Gl JuaRRh e {-t1 Fﬁn K@bﬂe&%nqg tﬂerluﬁgoel'nﬁﬁds ela¥SRIAIBLLIvity
eolysi s as we

as several disease states,
suggcﬂt thatiihe gnzymetplays e ol ifi pubmonasy dipsders pukels of

mel 'ﬂfq) n?“?l L 1?3% eREk d—lnglé?rggg!)&glg&&gol&& as%ll as several disease

ease an tain ut ol nmune di sorders
staﬂesn d:ﬁdudimgg buttmot limived toj metassaistas njelppempy. Catirepein Sdp ippicated in

Alzgglértg:gg @gea%g@{ﬁgﬁéﬁlﬁ gul%%nrgﬁtme%s%r%w 19%{1%11?%, Sﬁj@o\f ithited to juvenile

gravi
onsef JikteeRphalsiple ,scleﬂmem,rmmphxgusavulgarns,t Gayesadistabéa stypstixngd gravis,

thyroiditi Inad|t| S LS at
syseic Bpsghemepube Bt st g tpmshs RG] 1 foaicon,
catBsphiAis anslicall i @B gic@isordetsnigcliding bsamt limitbdii asgmataua

not limted to, rejegt gn of o}rﬁ%étntraé}%fﬁants ) ?
allqgeaeig BOTHNgTERONSSAANCH wﬁw B SR EISERE ¢} Goe4ransplants or
tlssﬁggltahgr cysteine protease, Cathepsin F, has been found

i n“macr ophages and is invol ved
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in antigen processing. It is believed that Cathepsin F
in stimulated | ung macrophages and possibly other
\Naﬂmﬁgeﬂ&presenting ceIIs could play a rol e i NPEI/USBIYS/002773

+ 10 tAROTE? 9ys2nd G, S berSd i s Foyhd (B Racadibicsag B pvotved

in dntigdnSpréREMY 1218 @elﬁd‘@’adl thanCathepsindsia stlmulateﬂlltﬁignﬂacrophages and
pr ot ease act|V|%¥_ r|b s to the athﬁ %% and/ o

posg&;hmt t&ﬂeBQSPS ing sdziog é) arﬁlmné aygin n (see (E P. Shi

et al, TER. Wretinmoactonyitt7y) of this cl ass of enzynmes, in

partlcular nol ecul es. whi ch_ i nhi bitor cat hepsi ns B, K
L, I vignaf e ngnbegiof fiseases whessin itderegegnizgd thetan increase in cysteine

pro{egger a@ﬂﬁﬂl doﬁtri@gﬁE‘{cﬁhe ﬂﬁh@%n@%ps@gﬁt i tBIbL DY the dﬁedcsé m¥dlecules

his 1nvention is direct a conpound
Whiéb mmhreth activity phthisrlass éapgrgresCinNpapticulRy mp;@gulpq; whiply 1nh1b1tor

ool RRREHIC 1y e et be ey oo ARG SR

hydr ogen, aIkyI hydr oxyal kyl , al koxyal kyl, or

lkyl: Eis: (i) X1 i
“OR7) (R8) RLO. EE@&%@%E&R@?{&N o

- CORB)fir{tiR8)ey, By inRYIORIH ireeteq 73 (ORGP G0 FOrRLO (I):

- C(R7) (R8) CH2N( RL ) SC2R10, 20

- O(R7) (R8) C( O) N( RL1) ( CH2) 20R11, - C( R7) ( R8) C( O) NRLORL1
or -C(R7)(R8)C(O N(R11)(cm2)g\R Rll (ii)

- C(R5a) (R6a) CN; whereR3R5N§%@ are i ndependently
hydrogen or al kyl; 25 R6Qand\R6q are i ndependently

sel ected fromthe group coﬁ3|%f|ng of hydrogen, alkyl,
hal oal kyl, cycl oal kyl, cycl oal kyl al kyl, aryl, aralkyl,
heteroaryl, heteroaralkyl,(heterocycloalkyl,
“hgggerocycloalkylalkyl -al kyl ene- X2-R12 (where X2 is
-NR13-, -S(0O "1-, -CONRL3- NR13CO-, NR13C(O O,
- NRQ 3G $0:-, -00ONRNB §R1 35BS ;- SCLRRE where R is haloalkyl and R* is

ol oS e, 5,5 2
ﬁlﬁzrocha:gg:ky: cyg{oslkyl cycloaléy:alkyl
a?al kyl < X het e ml)ﬁ (Weh llso(g(#{aﬁﬁ " BT Qﬁ#@#gw
-C(R?)gm“gcm?)(m‘)ORéq :«x}{&jt(k‘i)cm(ngw; TR EReH; lt‘)hm Rwha
i , ., or ree
‘C(%ﬁéi@ﬁg&hgﬁ%%@ﬂ%@w gé%@%%wwuﬁoos/ 002773

4xg§kmhcgénﬂm%ﬂcgbgymeHaIoaIkyI al koxy, hydroxy,

hal oal ggrboxy, al koxycarbonyl, ani no,
monsubstlil uté@aéﬁﬂ%& Ndi substituted anm no, nitro,

whétyl oxy, benzyl oxy, acyl,

R® and R™ are independently hydrogen or alkyl;

R® and R® are independently selected from the group consisting of hydrogen, alkyl,
haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocycloalkyl,
heterocycloalkylalkyl, -alkylene-X*-R'* (where X? is —~O-, -NR"-, -§(O)p;-, -CONR"-,
—_NR'CO-, -NR®C(0)0-, -NR"*CONR"-, -OCONR"*-, -NR*S0-, ~SO,NR -,
-NR®*S0,NR"-, -CO-, or —OC(O)- where n1 is 0-2 and each R"* is hydrogen or alkyl) and R'?
hydrogen, alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
heterocycloalkylalkyl, aryl, aralkyl, heteroaryl, or heteroaralkyl wherein the aromatic or

alicyclic ring in R® and R® is optionally substituted with one, two, or three R* independently

2
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al kyl sul fonyl, or arylsul fonyl where the aromatic or
alicyclic ring in Rais optionally substituted wth
W@R@50749000 substituents i ndependent ly sel ect eBk?T/Ulml)S/002773
. mal,k)lérl hal o, al kox 5 hal oal h al kgx XY,
selegiad fom alipiyhakaliarb a PLH%%W?/‘P% a“‘%’%a %%Faf G 2 3oy,
aml% K% QREREIAmino, AsubEtAsichni?fo, aReb, Byfoxgbknkiexyl adggn
ether with thé carbon atomto whjch both RS and R6
alksé OméaormﬂSIﬂ@ayla’r'l‘@reatb? aromatic Piigylicyring g Rols oRYeeHE
sub&li% LORAh b ?ﬁl{% hstfuBtls Yﬁdtelkbneaﬁly%leétwfrﬁia ally, halo, alkoxy,
epen ent ect ed froma hal o, al ky |'am_no,
halcdtila/l,lhyloaﬂmxw hydxpw ammOaalkxlamlr@y%lﬁlbﬂmwo caﬂepxy, or alkoxycarbonyl;
cycl oal kyl al kyl, heteroaryl, heteroaral kyl,
al koxycar bonyl , or aryloxycarbonyl or (ii)
hetrerand RE hoBR R ylhdaRGé takpll tagethbd withsihb sarbonate tavvhich beth R’ @nd R®

and;[ﬁ,qg?ﬂdgl%ﬁk %rle a&%}cg?cg )tc:y\qoaggylene %ﬂﬁé’ ﬂg §Lﬂ>t * ‘%Elte?%xlnﬁl tng gr two R®
indépleKdenilAbdlatted framh klk)(lybdlcbg)allqia}mhckydialk}mrmhmmm aalkyl, cycloalkyl,

e L s g
heté?@d Io%%ly%h@@t%@iiblﬁj Japsdtituted/ vt ahdp fouraikgl eednksyt abd®1 , 15
al Ky

mdepsn«ﬂ@yrl% srlccteddrgryal nl&ﬁ@e?@m@drw h-v&rw?%ﬁ etk ro1
alk&ésvﬁﬂ%&l%xyh%(yl Sarﬁo;?yaﬂ@'{j ha%fba&&yalﬁy18a@rﬁ6alﬁiﬁ0ao@r @ryl aralkyl,

i ndependerit1y’ hydr ogen hal
hetwaaylkwemweké} b%tﬁrypyd%@t‘/é hé%fogwwkylém &5 Oﬂ&kl.‘/l cycloalkylalkyl,

-SGYR'0a C}K%l éé%jt),iz{{” -cOBRET Oa‘ﬂwn%ddlk” a@@m%ﬁw -di&Aene-

are i’n lgenlgor \/\7ner ern

CONRARAt qwhemrnz 1a012@pé§1 cRr,qugalFChﬁJt e lgqlqpalpsf@n%x hakogss, ally/l,
hal &3 I1 ngﬁehﬁﬁoé}ﬁléﬁét%é(rﬁikgﬁkﬁéa Sczgloﬁ hRpabd y 20

stituents
hetem@e]@atkgﬂemﬁl R/° sl R e dndependetiskipidroghm okt wherein the aromatic or

al1cp{éfcorg1glggé§? grch%)g Sgac% k&/ tB %%clﬁXalkyl%)l}%r})% %«L,terog%clf@e{ﬁ&leng Xsd(%?léxally
subgttsd bsthioheltted, cﬁlﬂ’lremsubsiltmmbshddpelﬁcbdﬂ)amlm@d fiom akyl) haldalkyl,

exel Blyal st B, ffhond gy ot
alk&@bﬁb@@ll Vamind) @loagudstitatel yinino¢ fishtsafutedlamino, or acyl;

cycl.oal kyl al kyl het erocycl oal kyl, or
het%r%@lﬂ%?%?&loll@]lk&]l kyl wherein the aromatic or

al igVchidroky; 80 in R10 is optionally substituted with

one, two, or three Rd independently selected from

al k&landﬁaﬁwthﬁyfom O&P-koxy, al koxyal kyl, cycl oal kyl

Q%Ckggg%y nph aérflaérglﬁin/heté}é&% h&%m 1, c?éléfa@l&r Q%ltaélwhlkyﬁo
hetéretystoatkyl |osﬁ¢t¢rgm¢loalkalayqyl W ¢r’al|nlt194 arom@ttcar@bwhc ripgrindd. is
opt{égﬁﬁgﬁgt atErllt(% &ﬁh %Hé 1o, og{h%éq@t1hc§éggnﬁfén@}g%emted‘ﬁ%ﬁpaﬁ@,y}{aioalkyl

erern t'he aronat | icyclic rin

alk&, alkoxyptliyh nwlbqlksémétopwmamlhmy,mabn@rbqwlk@wcarMb
Substitut.ent s.i k

BB DR BORIASE) e AFAERORA, P Mg amiv,

moﬂéulbﬁitmedimhmbydhsubsmmem aminal saybaamiyh) or acyl ardi wlhdre;ah &marmnahc or

RETE AN R RN

selected from alkyl, haloalkyl, alkoxy, haloalkoxy, halo, hydroxy, carboxy, alkoxycarbonyl,

amino, alkylamino, or dialkylamino; and

R is hydrogen or alkyl; or
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RS Xs (a) where: 5nis 0, 1, or 2; X4 is selected
fromNR22-, -S-, or -0- where R22 is hydrogen, alkyl,
weroalkory; and X5 is -0-, -5-, -SO2-, or NRZBETREN®002773

R23.1.s select ydrogen, al kyl, hal oal kyl,

hy d¥8xy &I 8EHP © g?%‘%/(grkyl aryl oxyal kyl ,

het er oar yl oxyal kyl , an1noa|kyb¢ acyl, aryl, aral kyl,
het er oaryl , heteroaralkyl, cy | oal kyl ,

cycl oal kyl al kyl, -S(O) 2 yl ene- S(O) n3- R25, 10
- COOR26, -alkylene COCOR2 CCN 8R29, or
- al kyl ene- CONR30R31 (mheFe g’ 0-2 and R24- R27, R28

and R30 are independently hydfegen, al kyl, hal oal kyl,
aryl, aral kyl, heteroaryl, %eteroaralkyl, cycl oal kyl
cycl oal kyl al kyl , heterocyclé | kyl, or

whéret er ocycl oal kyl al kyl and R29 and R31 are
|nq§8%nge95ly hydrogen or al kyl) where the aromatic or
allqycrlc fing in RR3is optionally substituted with
o nex* is welectar ﬁdsﬂn FHR”s,uBS br +Orewiicse Rﬁde}mm@n tdllyyl, e ko e end

al I hal o 19
hy aF oy Ol TR0 R g R el 5 o R oo,
hy@d;ﬂylmkyk; allclbﬁjﬁhlld&yl ?@do@ﬁkys F&Sbaﬁylhwﬁﬂkylﬁﬁhllﬁﬁdlleﬂ det0 Bﬂyl aralkyl,
aryl ., ara t er oar or. hetero
hetgaryl, hEE YL s Galobls st SEORRE asipe SO 5K
-COGRZ, -alkyteflt-8O0OR?S I-CONRAFRE?, yi -%ll(|§'léh€-(|',€)NR3OR31 (where n3 i 1s 0 2 and R*-
orn(alk%lene) Si R32R33R34 'wh s al kyl,

R” R gind Ry dge irdepepdenly Rydrogesy %@Hylvalea&lwabs& Feglkel lpawroaryl

heté}BéﬂalkylaE}Q:ll&M&yl cPﬁBﬁk}flﬂkﬁl ﬂféférocy@foal%l or heterocycloalkylalkyl and R
eroc cl oal y Oget er wth |

andfl?e r Aedn eer@e@tbylmdmek 91 ko) Whavgthe aramatic ot plipyeliering in R is
opti%hﬁg) s%ggmﬁe& Qith d8 rthg norrthlggsﬁgﬁp&tmg%%h&gﬁg gﬁl&:ﬁ:edtﬂ%’n alkyl,

on ring at ons are optl ona
halgadigl,cedlesaty dial dalkoky-halo, mzdroxy5amlnosdkylam@@zhaflkyl@@np, carboxy, or

alk%x%hn 1 QIH(&% su%%lg% 8 y%geg% ?1{}/1? g}raﬁ&l, %reélrolé}/}!l,’ or heteroaralkyl;

MMheterocycIoaIkerne ring in Rais optionally

ggt u g (Pa)the ring with one, two, or three Re
PR Ty* S8 Pect ed” from al kyl, hal oal kyl, al koxy,

hyd#axywhaﬁh@mhkpky, hal o, carboxy, al koxycarbonyl,

o 101 TR G o S8l RaPRg RO R B isao, R

is a i bsdR T anytkylagienyl cydiedikyidiey] girl, bRy h&BRhralkyD br
IC%F|IC ring 4n Re,is optiona Iy substituted 30 with

hetespRyCIRIKYIRKSL R P dagel {epfern p etswrdoalieylene sing
con@hini¥g the B?&t@m a8l Kexy carB@H IQK’E doths whddéh %ﬁé Klq)@écal'?%ﬁl FRg ¥toms are

am no, ]E% am no, di al am no, carboxy
At

oran by i v 1S 0Glr Sor-Sar kD, A5G0 CONH, or
—S(?z ? ﬁfﬁ%m@g{lro gflgﬂ? lgﬁ'gl%?ﬁhetgfgcy}cﬁ)aﬁ{yt }' het%&ﬁ?dawiene ring
in Rqels @ptma y suhséml@d@arﬂm mxglwnhmeem@cgrcthma ifidependently selected

frorH %ﬁ(?k&@éﬁl{ﬁa%iéé/)lya%xgaﬂloal@ébyﬁa?%&égx%})@r%oﬁyl amlno

monshﬁ&iﬁ(teﬂ aminQChiRB&ityted N%ﬁSﬁ&e,,aryl@QQbmﬁloxy, aeﬂmﬁ)ﬂﬁmfonyl or
%@%@hw ¥ er%arofnatlc or allqsycﬁc fing in R 1& optlonally su%htltuted

with one or two substituents independently selected from alkyl, halo, alkoxy, haloalkyl,

haloalkoxy, hydroxy, amino, alkylamino, dialkylamino, carboxy, or alkoxycarbonyl;

R? is hydrogen or alkyl;
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5 i ndependently hydrogen, alkyl, or acyl and n4 is
0-2) and R35 is hydrogen, al kyl, hal oal kyl,
weyasoaioky!| , cycl oal kyl al kyl heterocycloalkyIPCTnmmmymnTB

i iyt E@P? e et Rt ARk Rirgany ©

. het@rphralR hétyroSysalliyl, HeREbcyélbdlkDalRylf & 4%4»45»1&311@Jxeﬁiw5 B 1PN X¢ is

apd the_aromatic and ali G r|n |@
N pri-Onab Qs 0bQui- ?QP@dOG@Y’o' "G “r PNBESqy-, -SONR™,

NR¥dO0E N ONRFS.SNFEEt ORRTL, @mak*ésb ma}eka\ééh RYGLORY is
h droxy al koxy, hal oal kyl, 10 hafog;kox 0Xo,

mdfanepﬁf@tly aaﬁ}lpgenaelyyloszg/aCYW|n4 is(-2) apgd R ﬁeh}@rczgan,wlkyl yhaloalkyl
cyciH%ilS/[ Q?Jl@ehl@{élkylcyéf 108)cloulicy 1, h&é(l%lsy‘?:?dah%rlﬁﬂl}}fyalryﬁ aralkyl heteroaryl,

het érocy eterocyclo
hyéqnqayalby@wh@ram bl@%lkyleralmm yt&rlbontwnallmtgblsmged amiﬂxmy ko four

I
halg ?t';cl)fﬁt@ E?% ’he a algrl)%/ g UIH &ic fllc@ﬂg?fﬁ I£3| #é/ J?Pt1oﬁlllhy4u§§{lt£t9£]gy one, two, or
threg| B mdymd@mwblammﬁpmaim (amyawalkbb hgllb,drydmxy, alkoxy, haloalkyl,

w0 R o VR g b s,
cycaiakﬁy/laﬂqyl Ihe&tdc&doalkyl li%erﬁhyaloklj(ylalltyl;l axgloxfy cieyikyloxy, carboxy,

alk%{#ﬂg%xg? gﬂlg;{y%erl%glps},l cg?ﬁl %X@%{;‘ kyps}ﬁf’ nyl, alkylsulfonyl, arylthio,

aryRiil#nyY hamsuifasy ralk@ﬂydarboﬁmhllﬁﬁw i@lﬂﬁﬁdﬂﬁ)h&luﬁlﬁﬂ &kylcarbamoyloxy,
.and rther, wherein the aromatic

g ubstltut& q?l E
ary iGAgaRpYlepe pikylsyliqnylaming, @erylsa Y&&%ﬁalwu@w&ai&ymwsulfonyl
diald/ TaiirndB& font/MVBrylanfihiosu 588, a@k}%&iﬁih@du{foﬁﬁ dnﬁnocarbonil

i ndependent |y sel ect ed fron1a|ky|, hal o, hal oal
arylBnOSPTROIK, arq%lysd%rmaycaﬂmnw BMINGy HARYSUBHiHICH ﬁy@w@ztltuted amino, and

furtﬁérkvm&i/em b KRRYRL kY alichPi 1R kYRS ar@tl)ﬂf%h'ﬁlg) ds‘abstltuted with one, two,

ﬁ sul fogé 20 ani no, nonosubstitut
or thlrea EyhereindS is indlgnendendy aelented,from ezl balb.kaploalkyh hiloatizoxy,

GRS oS s, SRERGTREA S,
amippenonBsybstituted RHI)I(ORSI)aIR(Y@)WRl el heﬂemaarl,sgcloaikiylaanm

L S:d NV [ ' ected to a nmethod for treating a
cm%%%@%@?“%%&%ﬂgw Yan {nal medi at ed by cyst ei ne
a plproteatedy acqeppble saltsthaeofcat hepsin S, whi ch net hod

' d t
© naPHRE: R A SR PR ES L AN RIMERLS o und of
FO Midlsécofd dspedBthisiinvehtion3S dir&dtddio @¥todRar tFébﬁng'Nhlegé(%e in an

R4 CO-
amfﬁ%n meéﬁﬁsdsqm%t@nﬁpﬁowa laaﬁlwyvlagq%gepan Sswhigl iehigd gomprises
adnhikt¥ting 10 it @k lakidra eﬂﬁiﬁﬂ? YEEbdEYE am&int 8F @&&Nﬂoun@of lsbrmﬁla (D:

WO 2005/ 074904 PCT/ US2005/ 002773 (i) - R6) X
where X1 is -CHO - C(R7)(R8)CF3, C(R7)(R8) CF2CF2R9
-C(R7) (Rs) R, CH:CHS( 0 2R0, 0- C(R7) ( R8) C( R7) ( R8) OR10,
_C(R7) (R8) CH2OR 0, - )5,88)6(R7 ( R8) R10,
- C(R7) (R8) CH2N(R") sosza MNTRS) CF2C(O NR R',
-C(R7) (R8) (O NR R11, - C( R C(O N(R1') (CH2) 20R 1,
or
0y

where:

Q is —=CO-, -80,-, -OCO-, -NR*CO-, -NR*SO,-, or -CHR- where R is haloalkyl and R* is
hydrogen, alkyl, hydroxyalkyl, alkoxyalkyl, or aralkyl;

E is:
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5 -C(R7) (R8) C{O N(R11) (CH2) 2NR1OR";  (i1i)
-C(Rsa) (R6a)CN;, where: R5 and Rsa are independently
whyasogem or al kyl; R6 and R6a ar e i ndependent PT/US2005/002773

el ect ogy ! 1 o ERG GLOUR08) 3L B0 Rl MO0 AN
C(R?)@tsm"" dﬂﬁﬂﬂﬂ@@ Rl d(Rb@{*@@«R@(R%bR‘%&t(R?wenmlﬂyl :

o i %ﬁ“)kéf%"x%w ARG, Cadi RRh 5

- S @ S0 PO2NRL3-
C(RN%K B)R o )19( %HZ)\Z/\%ere nl is 0-2 and

C(Ba)é%)@(@N(% )l@ldr)ﬂﬂ%nROf al kyI) and R12 hydrogen,

al kyl , 3 oaI q)(lg?@k\pal kyl, cycl oal kyl al kyl,
het er ocyc] oal heterocycloalkylalkyl aryl
whexe:al kyl , het eroaryl or heteroaral kyl V\herel n the

ar et R e m@é;{eﬁ%e%lttlgg;y&ljogﬁl drr;llkl?)p a”d R6a is

optl ona y Su one. or three Ra
B&rere indermedantly edecftwcbﬁrma Ithqgrouplmhnﬂingyolf hydxbgenyalkyl,

w3 0 S RSB 0 BB

hetaoctymalkgraudynxgtkyldaemﬁ«RBWherazxfr is—Ga k\mléwsf(@nyl ZCONR!-,

N R A I

-NE SIBNRUSNCS, drndegen daafetd M iselamt e@bthlémlghﬂ@gbn ort¥fity®) and R1?

al ko hal oa) kyl ko dro ani no,
hyd&rasg%f( ! oaﬁ% Pv@ra&ﬁ? (f3C 0%153;(1%153@3/ Hetespor] lorbty car bony! :
hetéacy%ampglkﬁﬁ afll dlrdﬂga &fwoa?gaortlﬁ{eﬁdarélm QhBem e Etjam%g@or

carbon at mto and R5a and

alicyelis ripgrimRhagfl R o#Srﬁpelpl)alwebS@aﬂmweow» oifhtep R independently
sele%féﬁ%tohlt k3 Cha¥al lgﬁk%x th/Eh‘ﬁQy thloal%éx}} RIS gﬁi)ggteﬁ%xﬁcarbonyl

sel ect ed froma , [ am™no,

amlgp,ynonsdysarum amiggy @lisglathq:d an@y@m@gq, ngﬂcgyszyloxy, acyl,
alk}nﬁlthi%ﬁﬁ ISlﬁ ﬁr% %%Xllowaﬁk @ﬁ%gﬁf&&g% R? 8 optionally

eteroc
substpuuecbwah one QnIWs tsuhsutuents mdepﬁndcmlytsdeétodjfromlalky/l helo, adkexy,

halcREjllT \?%?%kox% Xfﬁg}% %rrr]lal d?’l e%}g? ial rl?lr%ng@;(ga%ﬁfgﬁy or alkoxycarbonyl;

or aI koxyal kyl oxyal kyl , aryl oxyal kyI het er oar yl oxyal kyl ,

h et g&?%}?ﬁ X%]t{g Irt%cggjl %th the car{)]on atcr)nq % Xflﬁch both R and R®
andIRét ﬁfd(l{f’i‘/&b @fddkyd RkdsYi) cyawmaie loytionally Sub@atuted vathkak or two R®

indepep rdctsddrent kI cenentibaring iRy e, acikploomipalil

cycloak®haky ﬂ-?letbﬁ)a@d AeRtraidd aﬁéb%yca%’eﬁyla&darii&?yéfb%n?'l or (ii)

i nde endentl ydr 0g hal oal

hetegpcyr 9’|kylem1@%adlry3ﬁp tlﬁé?deWB%Pfﬁl tRyqur akkyhcprmp RY/fwo R®
indépéfdeRa Eéréc@édl%m al 1, hﬂ&tuan qsu&k?a}iyh%& vﬁm dﬂé&tyﬁﬁﬁ R2’

are | ndependent | TO en or a erern

alkxyalivelpxyaliod, asssowalk@ b@tpl@almqugalkyi, leeoa;ik)dmyl aiyl, avdied
[

retg S et E‘iﬁ“@%%&%@%‘%“&wl PR, Rtk
-S(@RrR ", talkylensrS(Oh-8E’, SCOOR! tuﬁmese én@@mm % of etitybmic-

|
COREORAhepaed 23hkNnr YL gAYl o fELEA Y%PBO&&W
halaalkyt) )ay)d,aird:lbylyliel:er(anylnlm:ternnmlk)albe.}tcildalldye dydealldalkyl, or
heteéci)cQIle'osﬁcl}lltalrjl H‘l{i paire ?nrdege%\éeﬂtly hygro gen o%ﬂ(ry%qsl'lerem the aromatic or

alicyclic ring in the groups attached to cycloalkylene or heterocycloalkylene is optionally

6
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5 R8 is hydroxy; or R7 and R8 together formoxo; RO is
hydr ogen, hal o, al kyl, aral kyl or heteroaral kyl; R10
\N@SNHMK@U4 aryl, aral kyl, heteroaryl het er oar B¢ RYE2005/002773

g T S S
cyclu‘dall@y (ctlcblﬁalkyldilgyl; eniil Oalkaxy16ydogdyl hededlikoxy shalis thrbotye d
or .t

Rd i .y selected from
ki DS, e PS5 oo, AR R e, S o
hydﬁhxnyhaghQ@hkpuy, hal o, car boxy, al koxycar bonyl ,
nosul fonyl , al kyl sul fonyl, aryl sul fonyl,
heﬂ%ﬂégyyﬁ§ﬁp¥onyl aryl , aralkyl het eroaryl, am no,

nongugﬁqg& ggr@ﬁhago dlsubstltuted anmino, carbanoyl,
wherein the aromatic or alicyclic ring in

Rd 1??9 ds bﬁrpgﬂﬁalllqw allyh atalleyl orsteipartkdne, two, or three
b
ﬁ;pgalasf(aﬁﬁ W, Bﬂﬁpﬁé@&@ﬁf/ﬂk ge):(tg;?aéﬁ(:y? 9§<ﬁ&a b %%18%1ggﬁélk§1
hetqpmloylkak bbhﬁﬁdfl‘ocych)ﬁikﬁblk)’hwmrblaﬁhlfmliom@trc leahd:}k:!w &ng mcR is

optl?ﬁ&i}ﬁubh%ut%w Q/Eﬁgf? t\%r ?tlzgééle c%}pféd)ehljl sg%é:%d?r%% (flall hfloalkyl

alkany, dkoxyalkyl, sydellied thydroky,dralodlRaLy, haloSsarbaxy, alkKbxyvdnsung],

aml%lfoﬁjgcﬂlgylgﬁf% %@é‘k‘}{l Va%lgp Elet%fglp ngllfg arl‘gagle%'a]h( opﬁ(%erbaryl amino,
motsybistingedamiab kdisubsthtatk dahing) carbagfoyh ybd:ic@'l(ahﬂl wihekein the aromatic or

ahcg%#%ﬁrx |11|} gy &s’ ogg{}%lll ¥l§§ 1§1¥ grvsélf ¥ %rtgva Lérttgli)% gllllt{;?( tlu’cents independently
seldbrt Goardliayl Khaloalley, alkeay, lh)eﬂoalkﬁ)y}C halal HoMbady keakboxy, Ak géadsbny]

-al kyl S COORZ6, - al kyl COOR27,
amm%dﬁyﬁ?g&g g’ggalkygf%}ﬂ b CONRBORSL (%h:p: n3 is 0-2

anR!Rg &Hnaﬁédaﬁd R30 are i ndependently hydrogen,
al kyl anaIk aryl, aral kyl, heteroaryl,

heﬁé¥oaﬁ§ﬂW§Pf%EV€Pd@IkyI cycloalkylalkyl
het er ocycl oal kyl, or heterocygyoalkylalkyl and R29 30
and R31 are |ndependently hydyiogen or al kyl) where the
aromatic or alicyclic ring in/R23 is optionally
substituted with one, t ee substituents
i ndependent |y sel ected fro al kyl , hal oal kyl, al koxy,
hal oal koxy, hal o, hydro&y——an1nqg al kyl am no,
di al kyl am no, carboxy, or D 2005/ 074904
PCT/ US2005/ 002773 al koxycar bonyl and one substitutent
sel ected fromaryl, aralkyl(®heteroaryl, or

whepet eroaral kyl ; and RS is as defined above; RI is
ydrogen or alkyl; 5 Rais 1, 1
- dind$ Ryl, i 2;i nan- 4-yl al kyl ene or

- ( %&4@/ ée?é@f‘eh 'ﬁ%‘rﬁ%@}? @f"orm—‘aﬁ %e@%@zz Esshygrlolg(ggl{, ’alk|}:>)f,3 gr alkoxy; and

X is —0-, -S-, -S0,-, or -NR*- where R? is selected from hydrogen, alkyl, haloalkyl,

hydroxyalkyl, alkoxyalkyl, aryloxyalkyl, heteroaryloxyalkyl, aminoalkyl, acyl, aryl, aralkyl,
heteroaryl, heteroaralkyl, cycloalkyl, cycloalkylalkyl, -S(O),R*, -alkylene-S(0)n3-R%,
-COOR?, -alkylene-COOR?’, -CONR®R?, or -alkylene-CONR*’R*! (where n3 is 0-2 and R**-
R, R?® and R* are independently hydrogen, alkyl, haloalkyl, aryl, aralkyl, heteroaryl,
heteroaralkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl, or heterocycloalkylalkyl and R%
and R*! are independently hydrogen or alkyl) where the aromatic or alicyclic ring in R% is
optionally substituted with one, two, or three substituents independently selected from alkyl,

haloalkyl, alkoxy, haloalkoxy, halo, hydroxy, amino, alkylamino, dialkylamino, carboxy, or
7
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is alkyl, and R34 is al kyl, alkenyl, cycloal kyl al kyl,
aryl, aral kyl, heteroaral kyl, or
waoetsooycl oal kyl al kyl or R33 and R34 toget her P@d/UR2085/002773

IRt R T YA S I R M

. andcarbon ri ng at ons are optionally independently

replaced wth -N+, -0-, -S-, -SO, -S@2-, -CO,
OCIj\IPFaS‘%ﬁﬁni‘bahOS@Nl—l- and wherein the aral kyl ,
heterioay@bdetlor aftt €r ocycl oal kyl , or

het er ocycl oal ky | ene rlngi; in Riais o [ pq‘Ll - 2
ST ok gk impee st aH oeron-(GHa lenprIR B R hyeee B s alkyl, R
is aH&P' Qﬁfﬁd(?ﬂ!ﬂ}(%la?lgér&? tc?éioaut;ﬁé?ml %&ﬂ}’éralkpﬁ h&a‘oﬁeélkgl gl koxy,

roxy 0, carboxy koxycar bonyl
heteamynhva kylaBoyb oY andJRe domthehmth 8i fbm Gﬂipnemcﬁdoaékmlm ring

conglliri%/i{i@hre a§13é ﬂ%%nrﬁl d?@ R b%ﬁ ¥1n Qt%}ﬁs 'w @Lg‘%n%%lr E\Q@é/alrbonq{ng atoms are

fon e rel aromat |
Optmhaitlbyindlependmﬂg rqphc&bwnls —Nﬁ ) -@ﬁ,aJrS-,yS@ub4§02{, l:(f@d (.’LGNHA- toh

—S(gzﬁg-b Iand W‘ﬁ?reml“{g? zil(raltk leﬂﬁgrf)ara& Pﬁe gr%ntc:lc}élliyg Igg ctatgr%y)a: og%lene ring
in Rihisoptioral i yhtatiiured, ondheahrigyvlnﬂ'mneptwoc o threx R® maIEpendently selected

o AR ey kmn Py s RIRIBES Ry Ao Rypin.

moﬁbﬁbﬁﬁlﬂad dhino, diﬁib@iit@@ﬂ ahlayl mtrb,&%ﬁﬁ@(}bé‘dz?l@kk}ét:z\lh alkylsulfoil(}él or
erein

i
aryflél% Cy ¥ rgaer \%Grem e@naﬂgorglﬁc ¢ ring @Eﬁ is op‘@gg@ly substituted

with BR?&@@) subsﬁﬁéﬁ@ firde e‘nm S8)écted ﬁo?ﬁ)aﬁﬂ ﬁalo a‘ll?tﬁ:?%‘loalkyl
- 000N] - or NR36SO2N wher e each

hal@ﬁ@xszﬁwdw&% r%lHO»uaHa&a@m S WATHYRY rceraew oaalk%ycarbenyécw

anq{Zrigfh:t&o Andta@pd R35 is hydrogen, alkyl, haloalkyl,
cycl oal

" cycl oal kyl al kyl , heterocycl oaI
hetR rl@@lwll, bad4>at19>ll,aqywpalkyla¢>§eloalkalaﬁ<lykylryl aﬁ@kﬁrﬁ;‘mrgaryl or
I el R T
—Nla - @hes(@)@m:@ﬁ -G0a-, a@C@ygeNR%cg NGONRT® R@l&?&(h- -SOzNR36

ubs 36 30r
| n epé#a é‘{ﬁ“@&fﬁf‘f r’om é am(ﬂvga l{ggal?dR” is

inddpgndently hydib gam(ylkylherl aogll day h4 is (hb)l and RR0ix yhydmgen, alky/a haloalkyl,

oS TR B B v B B M, ey,

or Hg&kﬁf&ﬂ%ﬁﬁiﬁk gﬂe, allbyddne llb}limﬁ/ il m’aié Kptioﬁahlky/éubstﬁﬁtyﬂ Gz)ﬁh one ’?o four
enz (0] car o al_ Koxycarnpon on
hal%%{?lﬁéﬁ%ﬁ%e argmelie ot gdicyclic W%%’EHR‘ ptloaqlﬂ/ pasye W ne; two, or
thre@nz\?inaspeadenag} séléé/d:cﬁﬁlbxﬁ @ntyl amﬁfomkglumﬁb rh‘yliroxy, alkoxy, haloalkyl,
oxycarbon anlno oxycar

halcgﬂle{@g;y,coacpbc‘é/ﬁw g5y acy'l,gpy}p%@w yé,,)w:teroaryl heteroaralkyl, cycloalkyl,
cycf%l‘ﬂf{waﬁ&l fh@t@ﬁdc?éfb;ﬂl@yl 1R, o?eabélreﬁmkﬁ%?gxy,%m&w ROy,

| am nosul | am nosu My
alk%wyarbcmyb@gdwysatrwnyl,am@lamyylaﬁkﬂm Rglsyifinyl, alkylsulfonyl, arylthio,

arylgt?gc{ﬁgp ?fg%mﬁé' l@ﬁ%&aﬁn@%ﬁnﬁﬁngﬁ bé?n%lx%ysclajrtl))on}/lamlna alkylcarbamoyloxy,
aryldarb@rbssth)xyu alkﬂlswlfnnmlamlm drylsﬂlﬁwrwlwnnmﬁamnrananhb a&wlanmtqsdfonyl,

B I e A e

arylhmdmpah«ﬂe/ﬂuahyk)dmhmmaebbn&k amina) rhyﬂo,sul’fsa:htrad ohdibubafitktet amino, and

furt gy (“%%l K oél% a¥olnbatlc 8%%%%1}%3@1%% ff&}gfége;crp 1003 Elg;g@s%guted with one, two,

or tﬁ’eckBﬁ(wBérkiyll RE iindepeaddayly selediddytdniiRyl, Rl Yrakdlkl/D Aylbalkoxy,
am no, nonosubstituted am no, dial kyl am no, aryl,
het eroaryl, cycl oal kyl, carhkoxy, carboxan do, or
al koxycarbonyl ; or a pharnaceutically acceptable salts
thereof. 5 Preferably, the disease is juvenile onset
di abetes, psoriasis, nmultiple sclerosis,
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penphi gus vul garis, Gaves' disease, nyasthenia
gravis, system c |upus erythenotasus, rheunatoid
wa@eaokor49n6, Hashinoto's thyroiditis, allergi c PO BHUORTIOS/B02773
ncl udi n not .| imted |1 nei c
by or Sn Fee B RS Bt A Pon PR Flgplfons
aminb aAcvkebtititedrantihG distkylapiing, sy, dRtrcand Qiyeroalksns t&rboxy,
chronjc structiv ul nonary di sease (e.g.
car wy@ Wﬁ?cm¥@“BF6ﬁ8E|olltls excessi ve alrmay
a pRdrdsécativisly ScieptaBRishIlRthasst, br onchi tis, pneunonities and
cardi ovascul ar di sease_such as plaque rupture and

at Haplgrraly, the disesse ds JuKgpile Prstdiabetes spsprigsisyapultiplejscleaesise,
perfptieus 0 RGE @r&veg'd"f’s@ﬁs@erﬁ?asth@ﬁﬁgﬁ'i/ﬁbéy)ébemtl@lﬁg@ éﬁﬁéﬁotas%s

psori asi s, iratrogenic ~ disor n}/
rhegmatpidarthrifis, éiaﬁmlmp@ sabyseiditist alieegid disasdars o udslgdbu’f egithmited to,
astﬁéfgaﬁ%g%g‘élgn glﬁé nx%?don%e? 'ﬁﬁﬂﬁﬁrg ﬁﬁ g?ﬂaﬂgféédlftio gcgtga}ngltganﬁolants or tissue
graﬁsamﬁmé@h@rlgw,tchltoherobstchtlverptdtldmaxx dusasm(etgh, emphsse'rrta;;bl e

brogél%lmt e%‘i:%ssfvg af?w%ﬁé’l%stt Ysasf’i?xggbptﬁgrll L ron ?tgt Pr?e@ 88'[115%?1}519
cardiovdsenlapljscadeasneli as ftldyee riparamd atl&us% sﬁaﬁemlﬂnmybldosm

Alz@ggfgagga seéaﬁ‘? atgge ﬁ%‘%ﬂﬁ% s%'ger'sn_:g[? ﬁfﬂ‘ﬂ&%’c f}f%gregséslst gs%{'lgsgs iratrogenic
dxs@has ¢ elyhithauid gravic.cept abl e salt 20 t hereof .

er.ab nmune. r s se i s nediated
ol a8 s5bgeL 8 taeEhon 5 BB BRI BHEORS CHCPO YO qpmprising
a cckmq)oaﬂdrbfrmﬁ]araqg oPh F)KM b&uu@duwbcte@fas@ Wik dhereBf, iPddnfiktute\Bith a
qerapy Preferab the therapy invol ves tr eat ment

suitghle prCPIgItol ogi c. Pr ef erably, the therapy involves

t r gah iR Mpdchihd iBvEatibn H‘Hhr@&éﬁ t% 2 eI deIr ARkt o ﬂ&ﬁent undergomg

bIO|OgIC is a protein, preferably an antib 5
a therapy & %relwheathgapmmaa HAMUBYCSI9BERIn thematers rcempmsim Y,
adnhgigte%x'}goﬂ\? IQII%I ﬁﬁtll@gt éﬁg{r}}p@‘?@% %‘éﬂl@%{lgﬁg 3 hra)néacgﬁfcg{lf %c%tﬁgle salt
thergofh Pedferadly, the fremfrer respohstiamediated ky MHC HlagsrThnpleegles. , The

I
confpEBREIE phoulcfh &Y R bois R B i, b BHERR TR bt iy v
Preféembly, iha (tlte)rapzynn‘(dl(\?ES tre@mehtevitiid biplogiee Peafexhiily,rtid taetapeinvolves
Ua%%;rgaﬂ EQ% s ﬁse of heparin, |ow nolecular weight
o ABA A progg ham de or hydralazine. In a fifth
as ﬂ’eﬁ‘érabltyj‘ﬁls biotogirit b protdis, pekiferalsly adl aﬁtlbody, drb patfepdbly a
tzhat 1 s caused

atln ne response i an ani m
mow ﬁ'i’%de/ Qe Aref QIYbﬁha iolpete i BeWédeanRﬁ%Ptowﬁeéﬂon-A
Fach?Vlmq:a%Wﬂ Ba%ser@@msﬁug%ﬁ@ TEinfbge1® qnﬁeﬁgr AL othI®, PAREyme®,

such treafnent herapeutlca %y Pectlve anmdunt
Elsmtf , &erezpmp 0 Michblsic® E@ldmaksan °| Yeruma?, phiaxfenecaipiia, Hamiry®,
Araccgg% gl@ S thereof 9 WD 2005/ 074904

PER/-USEHE5 /B In a sixth aspect, this invention

i s piftably ade E@alﬁlnﬁléhh@ﬂleﬁf)y GRORbSsE BOhdpaih, 1w Giflechlat Rbight

for a biologic conpr|3|ng adm ni stering to an
heparﬁapw@gagpldg,gﬁ}{dgq HM%ng in the clinical trial a

conpodrg aﬁfect’: BT Gitibh s dREotdd ﬁ@%&ﬁ&d@ﬂﬁﬂe&ﬂlg‘l ihmune response in
accept abl e salt thereof with the biolo n a

an agknad thehis g3ised by administrationed a bigtogicsto dher angmal avhich methet doogrises
adrrfi’&st%r%tb Yﬂeaafﬁhﬁﬁ & {x)éédtof &ith 'tt@ﬁmhgnt aﬁh%ﬁ% gﬁ% dll}%fﬁf{.g/g aeunt of a

treat I ol ogi C Wt a C
comppyndayf Farmylin ) pererharmasgitiopllpacsepteldbsadt thakaf. t her eof t 0

treat the i mmune response caused by the biologic in

9
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the person. In an eigth aspect, this invention is
directed to a nethod of determng the loss in the
webdosoamys of a biologic in an ani nal due to theCT/DRUNE002773
res onse caused, by the biologic 10 c risin .. .
RiSEHLASPF tg‘ﬁ é‘YVBP%‘T“o‘é figecfed tp ﬁeeﬁwﬁ gg?"ridﬁc‘g’ﬁél clinical trial for
a b@rogﬁ;%ﬁ@nﬁﬁ adiRinRReifg & andindi¢RANR QURdiparingia ikl Richl tHald
a pharmaceutically acceptable salt thereof. In a ninth

congpopadef Farmpls (D ey e Rearpacquiically pacepiablerselt thereaf Wisl thefiologic.
' nﬁﬁ%‘éé%ﬂthei‘sfaécf; Y i¥Entfon 1@&11%'(:&9 't&a hBhad oﬁ%}b lactlcal y treating a
conprising adm'nistering the biologic tothe an
perwntmdqg@ogt:@ﬁmdntdﬁth adtiolpgie miitha compownd of Formula (I) or a
PR b SRS SR Lk igosi
theamsmnpound of Formula (1) or a pharnaceutically
"SRR AP BB Bl RIS MinBlaf s e
effichicly @€ b Bidldgir il lag anigel dfe ta tlreompmua cbspdfnsd-cuusad tgy t{lé biologic a

harnageutlcall accepgﬁ&ﬁe sal ¢ her eof fqr the
CompEiEe A ‘?’H’r‘séerﬁlﬁ bilgeic gnimat in heprRieAcE g Absenes oy
con’ﬁdohﬁki &f Wur@hiagl) or a pRurib&aticdllfacdeplablogalt deRenNse caused
y the bl0|0 dg 20 Preferably, the(ﬁathe psin S
. A Biningh apecteiisiifyeation s durgtedop amethodof Hawreving effigeqya
bioREictilgh addin@l REpEigihg AGBRIsteriR HeMiAB Y10 th@ﬁlll@@tﬁ%écﬁ‘np%und of
inhibitor is adm nrstered concon1tant|y Wi th

of liorgile ¢h) et Phasgaqenticatly apcspighleyalt thegofat hepsi n s

' n h[h Q'tén@l{ a§p§ct ANt 18 diradddab tl{el'h@e lg%{lﬁc%f IQ)?le (Dora

bi ol ogi cal agent. DETAILED DESCRI PTI ON OF

pham@mqamaccmﬁblﬁ bal{ thersof forthe sunufaciueaf & medicamer, t h e

f ol

b 4408 5505 A5l 8, SBELSBELENSI t Thoui 0
or aalhdnlhwwlcaﬂueacbcntdtmaﬂtghm rfmmg@maﬂu@qtury ofa médmam for
conﬁa\fnaé khe}./aRPf l\(?Vltg aq)%lcggruggéé ﬁ'?ag %et;}ﬁm ; I 0 ?onﬁé%a&ged byetﬂ? gﬂo&g{c

or Hrefanblyetie Caalelnmms érthitstor mh%nmsteradjpmlto the @dimnigtdation of the
bi @ 1to %IX carbon atons, unless otherw se indicated
iolggigal a8gfti v | i ncl udes methyl, ethyl, propyl,

I S Gpefoyly, th Cathkpsis ® tnhibifoy is, adin&ﬁsb&téd/ J:onctbrﬁiﬁdrrtl?bﬁiﬂﬂ the GiBldgical

the like. 10 WD 2005/ 074904 PCT/ US2005/ 002773
agemta| kenyl " represented by itself means a straight or

br gneibRBly, Ak Camapsics iihietls a@hididded &tct the ARINARIBA e

contai ning one or two double bond e.g., ethenyl,
biolggisplegsnt. and the |ike. "Al kylene", unless indicated

ot herwi se, nmeans a strai ght or branched sat ur at ed

al i phatic, divalent radical having one to six carbon

atons, e.g., NEIEYILERPESCRUION OF BEANYRTEONS (- CH2CHR2-) ,

i%ﬁgthylene (- CH2CH2CH2-), tetranethyl ene
CH2CH2CH2-)  2-net hyl t et ranet hyl ene
( - CHRSRIODEIR)iEHZGHR the, folbevingteahdmded imethe specification and claims are

defﬁiﬁci'%%‘&@% SIS Aopiichith dol Rard Py iopine meanings. v o

i's "Aﬂncﬁjhlcyinegls @Mq:loaik;yl and heterocycloalkyl rings as defined herein.
"Alkyl" represented by itself means a straight or branched, saturated aliphatic radical
containing one to six carbon atoms, unless otherwise indicated e.g., alkyl includes methyl,

ethyl, propyl, isopropyl, butyl, sec-butyl, isobutyl, fers-butyl, and the like.

10
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defi ned above e.g., nethyl carbanoyl oxy,
et hyl car banoyl oxy, and the like. 10
WOMOKW@M fonyl am no" refers to a NHSO2R radi ced T/ RENE002773

ot AR oo DR mGRe ARG PO L ndioakgtovo o

six tAbomatomeeansining ene dizo Idatiblebdmd e. g Amheﬁ91$ plop&iyy, |and the like.

reﬁ, to,the -S adi.ca nosulf "oor
o R SPIGRG oot weqns A ERgX o, Soturated
ahph&@ Wkdent rddicdl &ld‘hﬁgﬂbnef t6 Slﬁlﬁ:ﬁﬂbbﬂ elos, é(’jf' elh&hﬁel?d'(dcﬁ% -), @thSlene
e

i_ndependent |y as defin above é&@
CCHER T B G b kD (TBARCTAGHENY he
2- rﬂetﬂyﬁetra Mén%'(]O}QCH@CHQ@HQ@H?L %Qﬁtﬁ%ﬁethﬂ@nfee([@ d!ﬂ{g@ﬂ'zéﬁ%Hz-),
radi cal respective wher'e
andﬂi*ﬁjlélf?endently al kyl group as defl ned above e.g.

mt"Mﬁﬁé&&%oyB@ ”1%%:?% ”b@@NI—ﬁ@&dchlewlllelr%(E 1ﬁ %Qallg’?‘lﬁ}%%é ¥s

refers to a where R1Ss an a
deﬁaéd ahweleabowdly@a@amoylm lathylcarbemnhylgyy, amhﬂieﬂlkle li ke.

| é'v-a(glzgx {Bﬁ&g}%{fga" xreigefrsetr de tl\ﬁ-gg)zR%&)leﬁ%hereqi 1$%n aﬁ@legroup as

defined 4loxg c.g5 bmthylsplf@b’lanmmz athybnifonylamino, tah@tlielhke
Al,, Gar ban I_ ans a -(al kyl ene)-C(O OR
rad?%g 3%%5%%ﬁ i Xmﬁfﬁe '

as 25 defined above e.g.,
ﬂhnum&aﬁhgﬂMhﬁMkymw—Exbhmmnﬁxﬁlhoxycarbonylpropyl

I|ke Al kgxycar hony] ami no'. refers to a
AP S oo G S R o O fert oS OB B S QNRR
radiad) @élspecmvaly, whaeé Raxy Raa@wkambﬁga allBl B4y GRASRRY hsive R Y,
" means a |inear nonoval ent

e
mﬂﬁﬂﬁ? ﬂﬂ%@ﬁ ¢§Hﬂ§%ﬁ“%¥u%ﬂ§¢@8dQﬁimﬁarbon atoms or a
br apakyaehiA®NR ¥ da RPlamied ro63 Ift(lﬁ’é’ﬂN HRdhg aNReP retdh:"aﬁ% oﬂe@tlvely,

si X carbons substituted with at 30 | east one a

wheig B gpd Rprgindepgndgntlyadkyd groupas dafiaek gbaye egp gleﬂe@ndmf, i ned

dlm@tﬁﬂ‘éﬁmoealﬂl the Bke. Met hoxyet hyl , 1-, 2-, or
met h oxY ropyl, 2- ethoxyethyl and the |ike.
R

Al" Ry @rsdgyaﬂ&/qadlczﬂgfh@resl{ tsoanatlkyl group as defined above e.g.,
kyl ene)-OR radi cal where Ris an
metﬁ{@y%‘t}{&?g St ﬁlgée

up as fined above, e.gqg.
2- atkesyopdtohyll' mfgrﬁm M(O)Gerilmb W}lmedbry lao xikel dryihp asalefined

abofd16s |G Ao 108K Hlon, MERNG il near monoval ent

200511@2@%1191@1@1%% HBIRYIéRe)-GOYOR raficabwhéra RGE ey as
f three to six car ons

| ent _hyd |
iR T G P PRSP e § e R e BraBrop b ied G o
Nmkommnﬁam&ohmr@mNMdgobR rédical GRER RVRQA B1kRPerbSp as

and R is dro en or al kyl as_ defined above
deﬁ%edﬁ%oveaq]g nIBﬁtB?WFr 99 g}hOﬁMWylammo and the like.

di NRIBY 1 MBEdnE ¥ lineat mdn&aPdit Hﬁﬁé&%k rad1ca1 of one to six carbon
acet%lan1no propyl, and the |iKe. Al kyl't ?ers
atomsr g DregpheAMTONAleTyecaRbaTadisal af rbyere tg swprbass abftitwiedwith at

leastaé?l‘é\éﬁ(oﬁ‘y roup, ;ﬁ'ﬁ'&la toHé: thw%tahéégé% %o%ps QQ&Jeffn €l vl & 8y 2

Su |ny ers to a adi ca ere

met}ﬁﬁYﬁﬁ]@yl s @%maﬁlowmw losyethyleangl the Ikt hy| syl fi nyI
et Iy h S Al e AP LA DR (glﬁylene) O-(alkylene)-OR radical where R is an

alkyl group as defined above, e.g., 2-methoxyethyloxymethyl, 3-methoxypropyloxyethyl, and
the like.

"Aminoalkyl" means a linear monovalent hydrocarbon radical of one to six carbon
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"Al kyl sul fonyl" refers to a -SO2R radical where Ris
an al kyl group as defined above 10 e.g.,
woreaosprou f onyl , et hyl sul fonyl, and the |ike. P&DYE2005/002773

atotﬁg1 ?pac‘ Px%n?h% Bf?xge{len?igci?@cl%{:b%n pastica 1cs’a hytgr;?g goeWé fgl’@élrsgl?sﬁiwe d with at
leash ondy epteéeraldy oh@ai they) I\H@R Ohdkereie ﬁ; Hyéfogerg alkgl, gr LCORwhtte R? is

alk}?lge]lengié[% rogelg%gg C eltd#%ed ag aﬂy %3@519 (ﬁg | Igeth%qoethyl

dmreﬁdrl&ﬁhoe‘lﬂ}&‘,fl@ H‘iainﬁm@iob}/l aceti@dntiabptypyl, aat e likdr al kyl ,

ar het Qr heterocycloalkyl as
def Qﬁ@g Fé{e'ﬁ to ra éF&L‘f’@?rﬁi%ys an glkylreraipras deféncy rooeg o2

metlﬁ?]ﬂﬁ@)éﬂgzwlo ﬂidﬁﬁéﬁ}@ n-| -yl carbonyl oxy, and the liKke.
cl udes humans, non-human manmals (e.g

dog §1k)é%‘tlf§nyl" rgfshi to 8 ~SEARpdical whetedbis an@H@bgTOngmeﬁned above

e.g. Sl%ﬂﬂ?lsylﬁﬁﬁr ethﬁﬁﬂﬁﬁﬁeanh'tﬁ%q}keand non-mammel s (e.g.,
Ke) . Aronatic" nmeans a nmiety

"r‘\élmswﬂa@yl mﬁm torardifoRaedient wherk & ispn alirylLgreugt asrdafisd above
the ring systemare sp2
hygt??/%ugg‘%ﬁ gisuﬁ&ly %@ #E?rber of pi electrons is
equakyl’ mednw&coquhcal Whtacl B ishytoogsayaikylchatvalkyl 984 aralkyl,
L. CWC] | ta| 6 to 10_rin car bon
ret R L), B RATR R R APl il s s oy 1 <
triflagrometyil,beszayl, pigeteeimyl-yloarbomyahd fhellike25 " Aral kyl " neans
a -(al k l.ene . re [ r s defi ned
bot £ s £ OPOR el S sl bloa Ry et
hetetahryl] me;roammmr I&ta@?clbamylcaahemgmerea k. aée‘t’}l'lm@s
above nmeans a - (al kyl ene) - OR

| k
RS0 N B S reh s B s 1y
p henaxareblilies hdmans) ﬁorﬁhtﬂﬁ‘&ﬂﬁé?ﬂrﬁﬁl@ @é’é dc%@ Qafs h%bl&lﬁk&tt%o

"Aryl oxycar bonyl" neans a -C(O) OR radical wher

horsgs, - \PICCR QIS T’Vﬁ‘é%l dsgjotnd the like) andp‘lﬁé‘rf??ﬂ@l?@]é & obixds, andtlep like).
t healdnkeRic" méﬁrbéla%’&a? m&leﬁﬁﬂe cdﬁ@@tﬂé’nt %qurr%a@% NFRl Ladheala ring

where Ris ary above

systeiReilatemy wéhwmwytemalms hJéDrldM@é and the yatalpumber afpielecttons is
equittoimipadi cal where Ris an aryl group as defined above
35 phenylthio, and the |ike. 12 WO 2005/ 074904

pC%AIjSZI@%},S eOnggyclit m@aka;il,bllcfyphg/hﬂg asednalilg chrmairing HEIR10 ring
carbﬁﬁgfoﬁﬁ lunﬁ’&'ecftﬁ r@r %}I X Qtea r&fh refqlir;] gé‘lcﬁ rﬁ% 1sd a?rfgglgtl?cg%g £ }guﬁwl or

naphtmfler s t 0 a -SCPR radi cal where R | s an aryl gr oup as
def. ,above e, d. enyl sul f o he, | i
‘%‘ﬂ W gﬂﬁ‘%’?sﬁoﬁ f aéi?(cé‘fé“{h?rs rmﬁré(@” Ipgd Brbam e&} benzyl
phenstisi, anthheshkan aryl group as defined above e.g.,
phepno ar bonyl n d the |ike.
" ‘gﬁ i%‘lyf B’ﬁﬁsﬁrnaﬁnmglrc@f‘gl"? R & syl agdefiner abaigi cal  wher e
R I'&ryboxyalkyll' H@EM(Q&yI&%JOI@ﬁdlcﬁlb)@%?e R ddylas defined above e.g.,
rJohengLsul f on | am no, and the |ike.
phenoxymethyl, 2-, or -phenoxypropyl and the like
"Aryloxycarbonyl" means a -C(O)OR radical where R is aryl as defined above e.g.,
phenyloxycarbonyl, and the like.
"Arylcarbamoyloxy" means a ~OC(O)NHR radical where R is aryl as defined above
e.g., phenylcarbamoyloxy, and the like.
"Arylthio" refers to a-SR radical where R is an aryl group as defined above e.g.,

phenylthio, and the like.
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"Aryl am nosul fonyl " neans a - SO2NHR radi cal where Ris
aryl as defined above e.g., 10 phenylaninosulfonyl,
wae@sohood | ke. " Aral kyl am nosul fonyl " neans a PSORBEIRS/002773

.radjc ere Ris s, defi.ned above y
benfﬁa’é\#{gﬁs iiFS iR aé@%a%m Whergg s a af%mme&a?impve e.g,
h BII$inHA, ar{a@klﬁkgadl cal where R |s aryl as defined

nyl am_nocar bon and the like. 15

Ar a‘}rxgwlgcmy}i'de%fsae Ay POEpadical ert%l\m gyl greup asplied apove e.g.,

phén§1s§1$<ﬁ1lyl<>éhdﬁ1%1ﬁi€fl ned above e.g.,
enz | am nocar bonyl and the like, "Biologic" neans a

t heaplenydaeboayerinog | Fafefs fod TNH@@)%@dWItherq Rrisrg aryl group as
tg{eg aftive @%Ef‘ﬂénokg&rbdng aﬂﬁﬂBe 4 ¢ jganagenent of a

| sease ut are not limted to,
pr o't/’eyhslfon(ylaeumi’bﬁﬁmrto aahiHS‘pilh@dnaldehqrw%@b) gn aeylgrqup as defined
o) I umani zed or muri ne 20
ab(%g’trkl %d’%’g@lm&{mﬁ@n}ﬁ% ?iﬁ%lﬁ%s and the |ike. Biologics
ar " Avylamémuisuljonyl/ andaabh eS(ﬁzNHR tadicklrelatreR g arylods dafined above e.g.,

such as cancer, rheunatoid
pheé‘?’(aﬁlﬁrf%?lg nygﬁld‘?ﬁlgz yjphi I i a. "Carbanoyl" or
" aniArelk plabatopdl fony P anansa -SO,NH¥RRdicaladieeaR isdralkd aRdefir@dd above

are de sel ected from hydrogen, alkyl,
e. gSPWyla%W‘a&elypﬁ%¥&‘F¥‘5? 'yl , heteroaral kyl ,

het e\rplainédoearblsll" @eans aLemuﬁcfaaﬁhlkwﬁeaé Ryd arfiSasAE@EdABEVe e.g.,
her ei.n provide of Rand R is not 25 hydrogen

phonpaFEoORbAAd teHiber adi cal - G(O) OH. " Oyl oal kyl
ey am@uﬁb " §iédnd b At SR raﬁﬁﬁltvl/}ﬁ:H N iR ARY1US BERRd above
nnnogy bi cyclic ring assenmbly containing
e.g¢ hgrE alnéﬁoé‘f‘r ?ﬂy srfinﬁ@edﬁiﬁbon atons e.g., cyclopropyl,
cyct b I
te Bﬁ@l%% me&ié%/t@éi’%ﬂa%}i‘bl{éy aggﬁ%&igﬂﬁ%g%révegﬁ?)%ﬂf\%gﬁe&#rysn%%r the
treatmelit @amanggementRija glisegsel Eaanm}% ingudtebutraeaot litnapod tog prgtejns

(re%k@ﬁg é?ﬁ@?b&dgﬁta!ﬂlé{}vad?é%%to%ﬂl Gy}%oly&yr%h %Hﬁ%%%éﬁe&%rme

antibadies, &, mormpaes; ared thyliken SHologies @ curoandy yedilable forrihe oratment

ofa VarJB% of d{sgases su}gﬁ'? élancer r%gurﬁ] Itc.?} t A Et%esg# aelaﬁ[g{ilér ! ng
and'(afhamogk toh eammodai'bcmme nmanstm@(@)NiRR’t nadmkllvﬂierdlb hl’cd IR&re

. .and e.a for 35 ¢C oal kyl en i ncl
indgagny REEerF 6 Biftogeh, Hloa b HEUTR belpihfelertaraly
het&@@@lo@ﬁcﬂ*%e%@y&lﬁﬁﬁﬁ%@l% pro¥idedheretnRovillddeone of R and R’ is not
"'Di substituted am no" neans a -NRR radical where Ris
bydsgedy | aryl, aralkyl, 5 heteroaryl, heteraral kyl, or

het'@ra%xgal @4k Yo radibd - q?)og al kyl, ar yl , aral kyl,
het er oar het er oar al cycl oaI k

het &gl %Vlo HRY 2 mewal@aq srevraéﬁdw |partlﬁii:dia®fe%at¢dymonocyclic fused
blC%lllé Y %s@ﬂ‘lb} c@ﬁtaﬁﬁi@l thre@ﬁ) éilé?ft hH§ garﬂﬁf &bfls e. Bl cyflo%O}t)yl

resent atlve exarrp es I nclude, but are

cyc!bqbutyh icreneptyhrayelohexyheydghieptnvh 9n<éthe hise.
o ingbggl?(%%gmrﬂﬁns @C@w Fﬁtl{%ldﬁgf Wikre ﬁ@éjcfcﬂ)glkk %gis{i%eéi

i 'l nan- 4~ yta ene" neans a “grou
abovbe gs tydeprenyémetbyli m@buﬁy@ﬂvi/vcymbutylmethyl and the like

"Cycloalkylene" means a divalent saturated or partially unsaturated monocyclic ring or

fused ring assembly 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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1~ Si -R-R 10 where Z is al kylene and each R is

i ndependently al kyl as defined herein. "Derived"
wore@s®74@0si m | ar agent can be traced to. "D semSBUS2005/002773

specifically includes any unheal thy condition of an

animal or part thereof and includes an unhealthy

condition that may”be caused by, or incident to,

nmedi cal or veterinmng 15 t applied to that
animal, i.e., th
"Del et eri ous i nmune

de eff s" of such therapy.
esponse™ megns yan; kb/mmune response
that prevents effective treatnent o a patient or
causes disease in a patient. As an exanple, dosing a
pat ! "i‘ﬁﬁ% t her or
lﬁﬂﬁost%ﬁe@ alﬁlnon}ﬁrehlﬂea brgcﬂgal %} Erg?{ 18 ﬁﬁ%’? a ﬂf

di agnostic agent causes
het%rmryhﬂlqsmr@lmh d?rdl&tewyclbdkylpa‘rﬂ\lé rig alk:yl arpl exafker, aemOtnlyl

g e LR S AR S b0 o

as de€ifed Hesalie Rébazwtlvge eMmles igdludeqbut arb doeTimied dC8imelBhino,

Canc t her.

met%‘%ﬂgrgﬁ‘m“b"p %i“i‘%tm%‘&o @s?tx@ﬁ&yﬁfml G‘F'\%?ma 1995,

14,“1ApDia051s 28 -4-yhdiey1érie0 ARthnseX 6w @slngfthé@%mrea&smea below:

that suffer fromdeleterious inyune responses are

bl ood-clotting factors such as factor VIII. Wen

adm ni stered to henophilia patgemts, factor VIII

restores the ability of the\bloog to 25 clot. Although

factor VIII is a human prot el It still elicits an

I Mune response in hennpglliacs as endogenous factor

VI is not present in they++- blood and thus it appears
e i nmune system

n antjgen to t
Wheﬁ&% rlsd'}yf ?7 afgtl@g dJpdspendenilyisdie é“rﬁeé'm?d hareipy oduce
antDegeide mehitad sidiiNd gaftdablitdcad oze the

therapeutlcally adm ni stered factor VIII (see Lusher
Diseasgetesifigilydneudss prvehealhyeenditiey d)an apqmai_’ FpapiBYreof and

1nclﬁ_&‘§ 8f uRtRHkiyAlohditiBe t}ﬁ%h}*f)%aﬁscedrbg%fflﬁcﬁdeﬁ? o H\/ihf?l or yeterinary

adm ni strat’ion of |arger anount
thergiyopeplieddo that animieh i.pothaddiddxffeotd” of soch thagpy.14 WO

20 O%Q%Q%Qm%é é(?%?l BQ%Z ZI;I)’ mljgﬁle resgtg?sresﬂaat PF?HE‘E% effective

expensive reginen n or
treaimentiofe fatitrd oneriees(dieaseBn a patlenE At ambxam%db{ dodiiga pdvlest- with a

Q. ; ot her i nogeni ¢ exanpl e
oo Sy 52y BB 5 e U TR R
antigxyse ititexdiea thagprevens ooihtet ferdi viithcbubideiphdnt deatBiRs, TIRAGARencS of
Ilcatlon of a therqggutlc V|rus ener at es

antlbolgly fmﬁ% f %uﬁ 8H1§énl,ggﬁéliﬂn8018?als 5{(@@% azaeli, M. B. et
al. Jsubﬁmuennmd H]S,l’ppSCIZV-ﬂ, DA AN R 1O\ @t H20BoF Bz%mé}‘ 11994, ppi87-28;
PP

and Bt Db, Bheioes 1z re?fil@%mnallle?@gekapﬂ@@wn agents

thatmfﬁefrﬁbﬁl RreRBudMmilReedpbRRShre Blood
praotein or thg dﬁ?ecte%%cor oré?u?RMﬁ%%@?9§?&§§S§§wYVHI

thnﬁgglqlﬂge%@@moglyhé Agpatients, é@gqu/ IHsestarescthe ity of the blood to
clot.| ARKMSuch 'f%ﬂox"ﬂ”ﬂllt 1k BhEmh %l%t?llp qulif ? idigla Egnﬁﬁﬁet REoRse in

recognl zed host an odi es (see
§,a@§gge@m¢q faefpr VII is bt present] in ggclrbﬁlﬁﬁ and thus ft@appears as a

fore%%tgﬁlg%f% u%l? ilng)mt?ﬁég@&éﬁl' Ipté&%atg rZ@ 33@3? éfglrvc% lﬁ‘ﬁ? g/lly\f)roéuce

be s Icient "to ov |s obs
antitiodipe thet kind gud reuiealizb e therpreotiedly adwhmlts&bgd factonVENQvé Lasher J.

M. &ej?rﬁﬁ ?B%mWI}eLnoptaé’(ﬁ)zu%(l.’: }J}y 2’;30 5765 ep[%ese neutralizing antibodies require

the administration of larger amounts of factor VIII in order to maintain normal blood clotting
14
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appl i cation. Anot her exanple of an inmunogeni c agent
that elicits neutralizing antibodies is the
wowdosHkerown cosnetic agent Botox. Botulin tOXIPCTﬂEﬂMymnTB
protein, is purified fromthe fernmentation
parBhgaS) raaoBS AL A" s ot e 13GuRS tolsguce (ree Briet
E ebigie didb. QxpMe 4. Beo. d06R 188 1pp 8949TH Aot ifRuNgeRlc cdMBHION 2
in addltlon to cospetic application. After regfated

adepQyiRd veotorh AR steapyiral th e@@?YéP‘é‘P’éS mflmamalzqnﬁgs fimited gfibty. Qpe
reaiotﬁeis ihgtxth@ %ﬁﬂﬁ@étloﬁ RFH kﬁ’gﬁdpbﬁhcr\ﬁﬁbl g&ﬁra%fs ah %ﬁﬂﬁne( 1%g[§)nse cagabde of

rklein F. Neur ol
bloﬂ@ng ylsubspquent ad@alnlétratlomaﬁ rlmsamc:pt tﬁmﬂmefuwa bhéyé’lmﬂlg Yang et al. J.
0 )
o A 1ARCI By 20008 i AL YR b
the traesicnp emressloa gémpmtelmorstp@d;trdct incepemidneofofrak d&quencsmtdihe host
genomgu E)?rggtgcf g ?&?c%(hégdeﬁ%%%%lhy\%lg gllreil?lleﬁnt?al 1§f1§b ! n’%}p{e%reléo gn1zed by
hossantlb'uﬂlai @ed Hanngy Gabety-Sugardree dl. d.alf1 I§rdog IBQ&WQI 18 2388-2397)
bl aod .cel.l . co S.in ti.ents.who have un

g vy ot ook ) B AToHieR: o B ecti Gy S0t his
1nv¢mion &vill SnaﬂB:Veqiw@smhdragﬁﬁn%ﬂeﬁo&lrﬂmr@’}dvlﬂ haGeg RN r Yepeated

unresponsi ve go pbot h thera adn1n|stered

u
ppfiptEomn e RE; -ABR O LBYRHBEEE tfiﬂ@té icleeyulizang antifgdies is
the %lliﬂnown Dlzddtic E&Q‘ZBoﬁff 6BotaBn R8s fétein, is PiANe RSt H@%rnﬁ:ntatlon

order, pure red cell 25 aplasia, In which red

of Ql@frldlﬁw&e%warﬁﬁ thergpaitis |agena. IS ﬁﬁe@ﬁ@dme%éhse&em@ﬁh @
cer\kfcal @Ystord in admﬁéMo c%@xggtw appBeatiBh. Aﬁ%eﬂeﬁéﬁ)ex?o-mﬂe atients

ication of EPO therapy is reate
genmq@tq@éﬁalgw@nﬁb%heé futhp raxin Hhat mwltﬁm teghesed pfficarydyee Rirhgn F. ef

al. 8 ﬁezﬁ‘ol 2@2%5’%’ gh_agl 9)& %ﬂﬂfkl P W %z)rgoé)’fn %e?ﬂ%%?t)gsgcil. 2001,

t oward |no actlvated I'n"c
200t1€3|),a:1p52 -90 -MBlrdetsirioupimnnmetrespamia’ mlscstrezpmda@é'ﬁisepﬂes dansel by

Is &S VEer These antlb
BB ES LR LU Oy IS PRI bRt
recagh riamgy hinost erythropoietin @3@)1 Gnythropaetimisusee t6 ethaiilate the growth or
h titers

T A e
d1al_fy§1£l nAEmk]ll p@‘cénlt@e df pgients deeldp dntibedine Epockagestqbaly) are

B ST IN I T N T

CasIMalﬂl}d et 51 BFTY. 2602, 846 Bh 4691¢'Lq.)atrﬂ¢>dcoafr£dﬁa disb®ler, pure red cell
When t aken al one - 12% of patients deve %g .
et. a

apleﬁ@uwr lffhzrleﬁ glogd cellprodistipmis seyerely diminished (seg Gerhipp S

mmﬂﬁtﬁl ofsspALSHNTH i
e BN R0 g e
of Reasificsxenple FSktée wgHeEg antibpdy, P T3i (8 kan Orgeslome p ancadclonal
antlbmymﬁct@@mm%n g@if@gﬂ o?xcth&gd LGS, aﬁfﬂa@hq%l ﬁgﬁ% A0%EG

Hum ra 6%% Anot exanp eterious
patlemmdmnwmd B3 prioducg ahfdhodies mersus tbenthtmapy; nElidse anvibedied, besides

neufgﬁeliri?% thd tthﬁxlaﬁ%/ ?%ﬁlﬁte aré‘t-}ﬁgg l’%‘s Hn%ﬂw r&cﬁ "@{etlm%lﬂl%% {)egi;tlon is

ructures MA con
sevee gtoaghnshat patisits mith :ht@ tltmmﬁmmaﬁcanty-lmmmemmtlbsﬁ& attlspe€ifically

restr%tg? %om%e&?nglthe rtugg O%Bgon&%%;lfggs? :985” ﬁggg Blglék;?f%%human

antlmliyﬁﬁer&ﬁuﬁc Hunﬁﬂagﬁ ﬁﬂbﬁc&lon@l‘ﬂnﬁb&ﬁ' di&fectéch faﬁlshl-"NF and is used to

actio G nedi at ed. SpeC| i C
traf RO P Rt When Gk AT th ofpetFS ey elpbentralizing
antibBel W Adelit@NEAT Hall ptRUBe éﬂﬁﬁ&ﬁ@ SunglE Qfﬁg aftd QOntljd'E:Pzg stemic
i nduced Lupus 10 "Hal 0™ neans uoro | oro,
or iodo. "Hal oal kyl" neans kyI substituted by one or
nore, preferably one to five, "hal o"
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atons, as such terns are defined in this Application.
Hal oal kyl i ncludes nonohal oal kyl, di hal oal kyl ,
w0 oosaroed kyl | perhaloalkyl and the |ike e.g. PCT/US2005/002773

luf)ﬁbérﬁ{eglgg%@fl lﬁ cgh&‘igé)rgﬂlgﬂ? Q%F%%t %;ni?rgll%bnegftf t}%ﬁ%ﬂg@ﬁ?ﬂ,ﬁ’y the

therztp@]t@-agcnti(deuﬁumwfpadkagalabd} chl or oet hyI and t he I'ike).

hal %%C%&; |6Xgé’11}%}a 8{ ‘%E?E%lp?%ggmglﬁ 6«-‘{;801@6 1S\Milost reactlon to small molecule

drups.i ftlisilatooumEd sy skilkddn ﬂtefat"tltlﬁdt Uélfzﬁlf—‘&ﬂéﬁﬂdél structures will conjugate
| uor oret hoxy, and th "Het er oa means an
wit L %go

RGBS Fep e G dpeeaor gy PO, Crar Drug

Metabdlgnd3, pFB 67377 dit IibRFIE e 1. 1002 eroxr%@%%rﬁﬂtoyogs; 38, pp' 34058.) A
hree of the ring atons are selec

Subﬁ?‘?t}%a@ﬂon obiesshogfapncions & leGrmedigied. r Sprsifisi“dejeteriony immune
res;ﬂin%ﬁ tlﬁ?ér@ Q%G AlebaRd ifRRRESRE AL 'aﬂ%y?,?%t?‘{/ ﬁ?‘b%&;ﬁ% %@gf’some and

i ncl ude, are not limtedto
m“gﬁﬁéﬁ#ﬂﬂmb%azolyl i soxazolyl, thiazolyl, imidazolyl,

{1190 Wand RIGREZBIN], broid qw' pyri mi di nyl,

pyrazinyl, pyr|da2|ny benzofuranyl
benHelon kyl’fymeansadhjzhsnbsdmmdl l:y/l one quimn, pnef,‘eka,bly one to five, "halo"

s S8R e HLAEFRL AP Rt B A TR

dlha'lmﬂk}d,aﬂ‘lha/lbﬂk}ﬁ [Rrliatoatiet mdafm Mite ea%s cﬂlefdnme,l/l alVRom&Ehgl;
r et
it b SR it 26 eilboreRSY pSmipinylteokgurey | -

lldnhhﬂm&w4@mﬂ&yﬂﬁap) OR radical where Ris heteroaryl

as" ur anyl oxymet h
HEsr PO TeRR e £ Shdit Wi X hrlesiyssopias drfsdybove .z,
trlﬂii(&fnﬁétﬁo:ty;) 22,2 ta@aaoeta@bt 16 aiflubk&letoRy, sad 83 Iftet er oar yl
grgQ r|d|nylsulfon I, and the Iike.
ﬁEtF'ES’é&J:I fB%ﬁnR VAh aro%%%@o%%%’?lb‘aql‘ L@}’«lltlcyalsc iigf ¢frded 10 ring atoms in
whlélhbn‘é OBk, 9fé¥ér£’d]y oﬂfér avd, GPfEréeh@itth@H at8ths AR saecbed from nitrogen,

referabL% one, or three of e ring
oxXygan s dfur; ﬁre@m@@g ralr@t%iobmrhw Quepﬂqwl@tllahe{wmaryl rings

incl&R! Bt aRGhok [iRfkd &Y, pyrid oL fura§¥l thle'ﬁ?éb%&roly]a%(oxzzogfl Hlazolyl,

addltlonally wher '€ one’ or t'ons
imidggalylotiarelyl, feaptodd eryridinyl, opOnidinyReyrazingh wmdazmylsmlnm es

d di
bena o o e Befbibiabi: Gl Bt BHGPF Rurcdiytue,
quing:Iing, pPresyI7as0ke RGT/ US2005) 002773

et ARSHRIT LR arGRRIOAE o Bl s Bpeses digncs above

e.g., j;)yridldylmetltyEtlF atmmmeawllmldam@lmemyh andtnegikazi nyl ,
qU|nucI|d|nyI

?t%r(ngP/ ge}ilg F@F%}sgzwyéﬁg%éig%g@wﬁ Iwhege R, is hteroaryl as defined
above(e@ lﬁrﬂaeyleayamltﬁ,rzxofghﬁmwkyeﬂ@d lafd@the\MRET € S

roc%_g % as defined in this Application.
o ST et BsSOmRadisal whsts R 43 hefponaryligmipacs,

pyrldlﬂylsulﬁhﬁamlthgm&- 1 yI rret hyl , norphol i n-4-yl met hyl,
t hi onor phol i n- 4

th |P&%?5P%B>|alkﬁl"4newwlcmlkyl1 apdafined injthig @ﬁpphgaltlen lpycbv,lded that one
or m@ﬂeplﬁ'éﬁﬁbﬁyém be tﬁlree oﬁﬁg ?ﬁh% car%r?ﬁ&fn&y ﬁ%&fte% arelreqlaeced bya

rrolidinyl met
hetemﬂélnéﬁ]@@t? frem| -k -OneS-, rﬁﬁhnsr -S@)bmkllagldhem&ulya\&etéeﬁle BESko

hat - one. or.
carbds{‘aéélgér irg 0 ongy?‘{)e#)figed By ﬁfb? epxjésenttaitrlg%)éafnpéegrubcglﬁc{ e.34% Age not
limitedstoy imptlazo dinjdymarphhlmye rthuamonphslﬁiyi: Gllilexdofph@lliﬁo- MNoxide, 0
-S- or -S(0O 2- and optionally one or two ring nenber
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carbon aton(s) are replaced with -C(O-. For exanpl e,
the instance wherein R5 and R6 together with the
w@assomest omto which both RS and R6 are attachedusmosmo2773

. l 0@l k: o but.is not limted to,
B i R e S R b T S
tetraliyidodthiBpyranyd, Is iimkotetuehibpytadyil,iedblingl, piperaBuyilEiparid|, pyhetidinyl,

rl:rf.v nti.on.l. tl%d X k nmeans the -OH radical.
pyrRqln g Gwgudlidiny: Préﬁ‘ﬁi‘ % I'inear nonoval ent hydr ocar bon

r adiHegdrogytloalkglalkgl "mmosncar @Rplendthettk FBloflkyldadlEARRBRM

nono aLkS!.t h dfrogartgon r?di_cal of three to six carbons
hetgrelontilisa® ArtinRd o ARPLEYISn B syt empmplep insbidadut are
notllidded kd, nhw@zdnmdﬁpyyneﬂfy@umpma-glﬁéﬁs}t, &Y ﬁ‘&lﬁl-é{lg_%?eth 1

.both on the same carbon atom RepresSent atllee exanpl es
thiqmpuphedia-4-vipethyl-toxide, indobinylely pipetagigylmethybompthyl,

. t , _hy. ) - g |,
P gy P MRl o, WY oDt
3- H%’é?e&@wgely}/lpndt nyepnly m&wbﬁ;ylynq, a9degindd myttlisayppticatioy, provided

i -2 | :
IS i —
hetgronpein sslgatest figrh Y N3 -Ory d3-0x YO whd opsioadibr abloy two ring member

- I ~@{\hydr oxypropyl.. and 1- .
cartf MM AL lapsa Gy CRAEE BRI i whagip & ana RS
togetiarpdthriiscadiontatien o elsieinboth RY et R 0t hrei¢hdifoiral Bétkrosioalkylene”

. lecultar ..farmul ae Qut .differ in the nature or
mc%na;ecs{ﬁbeuﬁ&sen%]‘lmgtgﬁé’f ﬁ‘ﬁ f(gk’“?‘fgei r atoms or in the
arr nt of 3Qstheir atons s nuspace. | somers that
errent  of t@atom& in space are

differ~yn the arrg

terped | stereoiso St ereol songrs that are not

mr | mges of one~another a er med

"di astereoners” ana stereoi somaf’s\()hﬁ{dtﬁégke

nonsuperi nposabl e mirror images are terned

"enantionmers” or sonetines "optical isomers". A carbon
in wRicAR BARGRAeRt deBHED AR ﬂ%ﬂﬁdrf 8t thd T Wi g005/ 074904

PCT/ US2005/ 002773 substituents 1s ternmed a "chiral

centEfroxy" seapnie ol saflied- one chiral center has two

en ' L : [ ' ' ] erned a

P A ORRILE, 1O iar ERAGRN P fIafioh eF of GBSy farbon
atomgsfir raévranéhqﬁkmnmalsntmdmc@mdioﬁ@f itreepaisixsarbohesubstiuted with
one %ﬂ@ﬁ%&%%& ﬁfbﬁlg?, %Hvﬁc{ed Nic ) H%c? h¥d§§:>?y 8@1@%& ;\#Igﬁt,?gt tﬂgyr ae}e not both

center nay ex
on therrding icarben atdmaBé@esestatvesexamplbs mslude, bukirt hét 1Bfited to,

e W N T I
met}qﬁ@omd,t%hydf@@bbly}&gh@fimhﬁmhw Aehy@m%bgty[, QU-(}HHy&f»?IpH?) 1, 1-
ira r. ute configuratjon refers to the
(hydighying %ﬁ%ﬁ‘%ye“i“??‘ygfﬁéi‘; S ey s s By oA ¢ o
hydk i) +3ahydedybRpyl, Fie bl Ry o ' ]
(hy tcﬁgmg@g)l utye con?%u?ﬁgti on of Ctﬁ?w}g{e?lyg%@rgﬁ&é%ﬁﬁg?’gxndl
(hydzgxymg ﬁ?%‘lﬁ’éléoxﬁfﬁthylhe R- and S-sequencing rules of
Catgomdrranéfl cBRgolRide bPBe p&@en@fh%’rﬁg)ggﬁ?gg Id?%t(iecal molecular

st ereochem cal nonencl ature, net

formylae butdifientip ghe ngfure ensequenesafibordingofithelr athms seipdedriangement of
theirQfonlif 65RE SRORES 1Rk §iftP ! thK ! RhbmE G Siace SE
. "Advan clz% Organic Cﬁleirenlfesrl tr yﬁpdwgﬁl]&ééﬂﬁ Flg%t,o m%/ér} %ﬁ?e ¢ fermed
"stergaipaniers”J Skaneoljormets tRat 8ot miew itdegek of orkO@ather drt tenfied
ndj Sin LR nd illustration used in

1a§ﬁ%?c§ﬁ Apgdﬁlg cs: St i%%)s?lltntgg t}glgéﬁg?‘." u erlmposgble mirror images are termed
"enantiomers" or sometimes "optical isomers". A carbon atom bonded to four nonidentical
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conmpounds of Fornula (1) are neant to be enconpassed
all possible stereoi soners. 15 Additionally, conpounds
W@ﬁooﬁmvma (I) may exi st as tautoners. Such tBRCL/URENS/02773

i i dyal . tautponers or mxtures.thereo are
sut s Sl s L rHE o Pt it onS Rl S o
enaﬁﬁaﬁ&ld fosny efdippedite CiElity is Pté?ﬁh@di kﬂ Patdniit rgtun AQomPB@dShat has
NHR r adi cal ere; RIS aryl, aral kyl,
monetp@}@g 1ral Cﬁlétpggé ar a?qggqlomqgv@plésd Wﬁqe n is the number of chiral centers.

Coﬁﬁ@ﬁrﬂ@lwlﬁ}d lnirkthhn oRYiraKaealeK by e:abthh ¥ didihdiviahal Ql%ﬂere%ﬁlers or

defined herein. Representative exarrp'l es i ncl ude,
as pyixtue of diaterpomers.dermed 2 "dattergerasricHRIXtUST e Whearmng ehiral center is

pregézﬁ'ﬂg ytlﬂ%ms&ﬂcr ye%ﬁpde%ﬂﬁ &Xllligﬁtbpﬂlead%d'fﬁ’te c@lﬁ%’iﬂ'aln@ﬂbﬂﬁat chWenter.

[ uor oacet the 1ike. "Nitro” "neans
Abﬂé‘@tp cenifiguratipn ieferato thearrangeméns iraspege of tlre substijudnesattaghed $o the

chllaﬁl @éntetr htgna?llﬁgﬁlgﬂ %?J‘Jllla%cgﬁée%rﬂwaedab%iﬁt@t 891?%11‘%%{1 of their chiral
ceDMSmdl desaribed bynhle uﬂal emd S—n@mawu@ulmh ef@amhhgold\aeah Prefirg.

ot CHVB AR el mp B PSEng e Rories bfplfiten of
stereochgmiReryiasd thietsepmretioh pf sterbsiborhars ard wsdl tkkhowin & theé art Yeg., see

ARREHIO GRS EPRHSBELY el et el Doy wey v

19929t It Elﬁmdéxﬁtbsdl ttatihe daréstaid Alusidtion iselrid Bis Aplicatidn 10idedthiBe
the e ofpége [ nvent| on. Additijapall i t he phase
°°n§6’““ argmpapig be 6‘@“@?’!9%%53% t ppssiplestsrgoisqmers.

het&m@ofﬁhp%bﬂﬁysbﬁﬂs of FétthukQ) iyt Rfad thBormbrs A5 R tadhflerd:
car bon ring atoms wherein-one or two carbon ring

forlaf eﬂdgwévaé t%‘fﬁf’ilf‘éﬁ%n mixtyresdbgeqilies tithinthpicapeef thistnventigs.

0-"Ketoor0x0' Beans e @Bdical 15469}, - CONH-, or - SO2NH- and
wherein the heterocycl oaI k% ene ringin Rais

opt'ﬂ\@mmbytltg@é@mlmn@an&ﬁr radiqabjwhgre R ipalksyl, amyb aralkyt,

5 B ST SELEPE, A Do oA T

defat hQDSEOBSﬂSre@amﬂBe emmplﬂs @r&‘judle,dallt kay Ineirienutedrtg, metlylaninopy
phepglgmel%t%eégﬁglﬁnt% 3%10 meth amllhg agg‘% glgﬁ]to ﬁrﬁ@lgxg%%lggh,ha{ng the

hkwl so includes N-OXI de der| vatives of the conpounds of
,2\1 | nvent*h nN 8XI de derivatives nmeans derivatives
D SR S rNPpRdiSPlasent i nvention in 5 which
nl t'*()pgems" @r'eptiodaldyY o@Xindy BEn&hathet the sbsequbhthQes@ib@d event or
i di ne N-oxide; and i ch ssess .the desired
cireSRSTaRE RAY S FREN MOLRAEI PR b doRB IRy incheningipassagbere the

eveliRR @ﬁcdnﬁb@n@é s&@Afs aah nﬁ&hwsen whidh iQRetiM FG\RhAPERAL p19£se
di sease as_yel | as the structural and functional

t he
"Wh?f?&h@e SrOpIAiE TG SOPHOTSHY AR aicg &dtheonp poivsybgituents
1ndep€ﬂd%’hﬂ§ Qéfé&éd%rﬁ YkACCepk aRhg thmorﬁﬁﬁtrmy?ﬁ RA 'a or may not be

usef ul preparing a 10 pharnmaceutica osi t
subgfitated ylt@ é]ﬁf@lrlmorqy:r ol withigrihe sprpeofdhaiinpention eAddltlonally, the phase

“wﬂ%he% ﬁg'aﬁé‘hb4l o&‘ﬁ{er w‘?ch EF Wnsa%efé% ccibzﬁg}glr:rﬁ ﬁ'lg‘%ohtgﬁl\ll\r%‘qﬁés Si atom

S acceptable for ve eri
and3uerd waghhmringatens wbedeinume or Wrarhmamgtatoumlakq/ommnaﬂm abl e

f 0 ds
mde%%&eﬁ%l}/ %ﬁ%(i%@% §r}g P a_rrgjﬁ’efg Eebu’t i cél’ Iéﬁaéﬁ@%ﬁa&r 50 {H- and
whetleifi thedteaiopaleslkylerd rigiin R fiossionsilyt substitsd rethe ring with one, two,

or three R® independently selected from alkyl, ...” means the hydrogen the -NH- group in the
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15 pharmacol ogi cal activity. Such salts include acid
addition salts formed with inorganic acids such as
\N@g@%@@hh@rlc aci d, hydrobronic acid, sulfurlcpenudumymnTB
nitr hosphori c aci l.ike; or wit
e R0 oS B BOERSd Se b il et i e
smbe&ﬂmehﬁmﬂﬁmd hept anoi ¢ aci d, cyclopentaneproplonlc
p FUVIC aC|d l.actic acid

aCIi%ﬁ ycal i c .acid,
Rteske igventionalihingludesdY-gridpgrivatives ofithe empeundgef tis
inveMtiBR! NCoxadd dbrivitdes Alkhs dRfVHivediichbinpoid@h 8f thDBREQk fvention in
acid, 20 o-(4-hydroxybenzoyl)benzoic acid, cinnamc
whigh |nﬁr0gﬁiﬁr?d@nla@ oxidizgd statet(hg: XD @i ,@}’HdlndN-OXIde‘ and which possess
f 1, 2- et hanedi sul foni ¢ aci d,
ﬂm%*ﬂ%@ﬁ%%&% ﬂ%ﬁ%@%tsmﬁlc acid, benzenesulfonic acid,
p-C iPlathbtmlgg hafenthisaiel mennes the essential nata:mmahsds ane deﬂefoq)meﬁt of the

nesul.f o aci or fonic,.ac
aisGSe S wd] S ERERH S Bet i o TR RIS s heSaifiioe processes
al u&’thlim@baﬁlcﬂlyg&b@tabrl]e” éneans that which i 1|s useful i t;n prelparmg a )

- e enebi s( 3- r -2-ene car boxylic aci
phaghfieuli (AR OAR a0cis RUerdl o, W BKiE AP Ln e ic ggiealy i
othér®lideiuatldsirablk Yih P ETul s tl@eﬁ inghichli®abcytabieol VétbiGnadfhdd as well as

gl uconic acid, glutamc acid, hydroxynaphth0|c aci d,
h“@ﬁﬂﬁhﬁﬂ@“@“&éhﬁe stearic acid, nmuconic acid and the
|'i k@harnf3Baf0R Eép@a%'lé s\éltﬁ%&lﬁ& ﬁli’cg @f rrék)ﬁnc@lo? the! %Ieﬁ{qf?vention

base addition salts i ch when a

whigh arepharmsesislty ageeptablg abdeéined aboyac,and w@whnppsmsrtm drainet
phatthaddl 1 0%5 ?Jch sﬁféQEaﬁcﬁbaL: ad&ﬂBﬁJgﬂs? orRR3 H5th é%b%alﬂgc acids

sodi u ﬁ) I um car bonat e assi um
such peihysikechitoric a{:ldmyidm’ormd roidi uanetid aitm anid, iphokspbaiickeid, and the

likdg‘l&g\?ﬁﬁa 91% hilc Q&@sas[%l?a %ﬁt@ Fcp %Oﬁ%%wtar%oprg rlloalcr:n acqg 'heptanoic acid,

cychmEaﬁwfogiqnwmdn glyacrint at:idepyrtmk ecid, Tindic pad,s&aﬂbnlb asié sutdfic

a, co d of..the pres nt
wif B8 SR B AL BaBETBE TR R e S
o-(Lhydrexybetrog)benzaié weid, Rynnamicadonl, inandstiagsid (Iﬁ&t@lSLﬁﬂ)mC acid,

hydrol ysis), .35 to.a Q of th
et P 1S ERE R o il Bt perepresultoni
acup p&:ﬁ&iﬂdbeﬂ&nmgﬁa 240, A thENE ¢ WER OB &) DA SilBnesh N DN
|n|ng group may be convertible by

% asmqa A-mg t 1)3(1%;/)5; qlRe 2ﬂ)%t she-11eatbawylicacid, glucoheptonic acid,
4 4'%6tﬁﬂél}%bis(8eﬁ}bdrc§@-ze§feelr c&ﬁoxgll@%moﬂﬂﬁienﬁpr&ﬂﬁlcpéc‘?@ @thethylacetic
I nvention containing a carboxy ‘group rmay be
acid; gijasy bwlaeetwmﬁy@wl gpdfugic peid.\gluggnie geie ralutpmicensid,
hydPXy BpltRic ackl $ABYIR RRE gtfairllcgafcm ﬁlﬁg[%r oxﬂfan‘aftheoﬁk et he

présent | nvention conf y group, are for
ex é’dapm@caé@@lat aggeptabledaltp ds@mcluﬂabasaa@ht,lom salts whick say be formed
I onat es
whésﬁﬁacfgil tgtélsls ﬁ?s%lr}g&rrg ?aéaaﬁ’l@ of &?ﬁétﬂl{g%ﬁth 195r8811c ¥ organic bases.
Acqwialbiy irongnisibasds 4rtvytdie<su44ma piydroide,eediumentbosde, @dtassium

hyd%o%ﬁ,] yﬁllgnul? Bﬁ‘shﬁ'afoélsd% an? ﬁag%l | &?é%%ﬁgf égceptable organic bases include

ethanelaméee diethpiudansih e Srictanb Rinies) &6 bthirning t B-methylglucamine and the
1.kcyclohexylsulpharnates and qui nates. Suitable esters
¥®of conpounds of the present invention containing a

carmhe yses@t ﬁwantloaraﬁoflﬁlucEx E’miu@s bNOSENpIGSE 1 t@@ﬂe&)ﬂt invention.
le

ei nweber Res 1987, 18
Prodjgs Mo asopRn %) 1ChaBvaribleingeo Y metabgicaneshs s hidislysis)
to a@bmbHRd PRI B PPdsent ieRITdH, Far SQRpR 4N 3@r 6 AV PBUND G tﬁéjﬁesent
may be fornmed fromacid noieties selected fromthose
. descri bed by Bundgaard et ah; J. Med. Chem, 1989,
32, page 2503-2507, and inclfude substituted
(am nonet hyl ) - benzoat es, for exanple,
di al kyl am no- net hyl benzoates in which the two alkyl
groups nmay be joined together and/or interrupted by an
oxygen atom or by an
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15 optionally substituted nitrogen atom e.g. an
al kyl ated nitrogen atom nore especially
W(Qmmsph@m no- net hyI)benzoa| es, e.g. 3- or PCT/US2005/002773
holin %) benz ates nd .
mvmwgl%@tﬁlﬁtng lioﬁ up 2y ea%ltygf@ée byghygrolysis igwivo to the parent
mofbehl4:- AtdNHRED Bk Bctrbe b tihpARE B ﬂfe?y?esent F’ﬁ\@h@&t c%qtalnlngta carboxy

derivati ves" neans derlvatlves 0 conpoun S
gropp BK he cwv@me. byhyfselysighp iyo fo thé ﬁ@l’pnt\molgqttee Switablp essers of

conotind FOraR fst:ﬂl 119’6%&1@0&1&911 @.\?egrt‘: o5 examPle acetates,

erlvatlves conpounds O nt I nvent
citrgles latsﬁéﬁsutamatﬁsxmdomt@p@m@msmh@ﬂatm nmwmtss oficcinates, fumarates,

maféﬁt@ Zx{%l}y}]éng\ﬁ%jl%h@??ﬁ)h Sﬁh@l})\c;a%g :%ﬁtl en S1IE%\I?l}eflolft)a?esa(i"lIoﬁ-t\()ﬁ.loyltartrates

metshu]sulabcbnatep,raﬂtaaestulphgnagasoquserrcadphmaﬁm pridluenesillpMiates,

exelSHERTSnpHalraleh S et S8 oot it i o RTHARE psent i gppion
convdtnﬁnga parbhy @ovpyart |f«sr eatimple ttlm,se lescritiedrby Liethwaber, R@abruBMetab

Res |1§§7 %h%g 85? kg]il espec1a112y %Sﬁ%bagsg og gs(atlﬂls 2 UbSt s %p%sgltr}:

mvéﬁtioﬁ)ébﬂt@m{:lg AGytlday gﬂoﬁ% riblyr b%%ﬂﬁﬁéd&iohﬁé‘dif tﬁﬁigiéﬁesl selebradl Fro@fthose
a. gr at s attached to the specified group e.qg.,
desipba g Bundiag  of TEHEC ool 1955, o opogs 7 BoaT G PR e
sub§eheg (a%ﬁncﬁrﬁétﬂ?lﬁld&fz@ﬁ&n for 8kdfile, dkhﬁi}@cﬁhlukd( lnethylbenzoates in which the
Or%lgroxyal kyI oxyal kyl , aryl oxyal kyl
Y EEPyMBY hai mﬂ toggihpima{oK ytterrtw&yhby a@ oy gen afox) eylty,an

optﬁﬁ&lﬁf ﬁﬁﬁiﬁltte angé&lra% %lzéézlll alk§l¥1fEE 9?11 Eéfd %?1%) moge I_e@;aemally

cycl oal kyl al k

(morpltgim&ethy:%eltzpkt ,etg @@@Fézmrpho@mml&ﬂ&l@nzwes and

“ ﬂ%ﬁé%?]@??ﬂﬂg%% R RS N

ar y'Protepteal dcylve}tlvhsé‘tmaoadqrivatl\rest)émmmoahdswf of the pedsera livghtion in

Wh]%lY% éeragtcl:\k;ez:/s g g{f( eF arle qcﬁ d(r:t %%?:&rg eg%rag‘ g_r%@s apgotected derivatives of

conipodsjsef d&rprésynthmd:hﬁ)@ea’te osefidlik shie brepht@ﬁ@ sfvempowide bf the Present
[ ustitu}led Wi th

. l.i li [ 3.is t .
v gt o fgferie i S el PR nA P hSS s
suithisle provdching groh;ﬁﬂ cafb& flund S5T.8. IGreste, Mte@t&'zé‘@%ﬁps MaDr@anic

Sy o oS st Roes %mfé?%'z$¥'3ama|”‘k’ox§?£?8§¥y| 4

' andTRBexpréhivh 'vxlh@lfeﬁlrthe £8me6d GhltyParRL ¥l RS, RFARKRY R, ..
heteroaryl, or heteroaral kyl includés aromatic and

is opfiiqnally: sybgtituted gdthalkyh halgalkyk..” inglugexYqth aromatic or alicylic ring that is
dlreE'bf)‘fltt%ftéder% B of a%%g‘%ﬁe@ T@Jtﬂa&leg ko th%zlge%ﬁ'leﬁ grd'uk) RG IR R®, . etc.

kyl ene- S(O G roup where
For gramms|the Wtqssj@n Rylis S.e.IC.Cted éltocﬂ hydmen,aiti@ttthabalﬂqvly hydroxyalkyl,

e L I e

hetdrgarallaylf ¢}cloeﬂwl t:yplt@ﬂlfy@kyl,s-ﬂ(ﬁh)szr calkylend- Sth)te.-RtheCOOR26
t ans.a
a0 AP Bl PR I

and&‘mare iclepehdently(hidiropers wlkpl, halgalkylcargli sralksk héteionnyl, heteroaralkyl

AT R T

indgpakdeatlp Bydregen By BiRY1p WhEe kiggiorpatictd ah@ycﬁ@ﬁﬁgem RAQ op@onally
i nhi |t|n t he di sease in an
sub%wﬁg b ﬁ,g}w&or Ii?gwu%,t}qﬁyts[ ig epﬁtgcfeﬁ&/ gétiptegrﬁom alkyl, haloalkyl,
alkdXy Wl oAk o) Hamy hfrody e o SARAALNG] dlﬁkylatﬁfnb e&ttiostg or
further devel opnent of the' pathology and
synpt omat ol ogy), or (3) aneﬁ%oratlng the dlsease in an
animal that is experiencing“or displaying the
pat hol ogy or synptonmatol ogy of the diseased (i.e
reversing the pathol ogy and/ or synpt omat ol ogy).
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15 "Treatnent" or "treating" wth respect to
conbi nation therapy i.e., use wwth a biologic neans
warysadoai stration of a conpound of the presentT/US2005/002773

oI ERRNGA Sed s BT At e e alyoneteroaraly

mcmﬂeﬁareﬁamdtaﬁ d,tchenhgmmaeasraeﬁp@ﬂﬁﬂ @yé!oaﬂ@&ﬁ( 10hd ¥®natic or
experience or display the Eat hgl o rrpt "omat ol ogy
alicyfC tipgin mme-%%)pfo%seouw proR |1ﬁﬁ%laﬁ“ﬁé hleaknininetc

r eS’%&%ﬁeﬂti@al%fﬁ@ﬂn@m&lﬁta‘me‘ﬁs BXREIRNGHIBE whEn administered to an
di spl ayi ng the pathol ogy or synptomatol ogy o? tr?we

anipahfgnecatiag p divease, (lﬁ sudficient ftq effact sugh freatmaetrfortbe disegserent

of rhe,pat &D#@Qg&gaﬂl‘ééﬁ any YiRhRIEE oqg%mp&{qd(o?ﬁhgtpresgnt

amel'iorating the rmune response in an an
invention pndingludes: or d| spl ayi ng the pathol ogy or

()] st r@é\%@ 1{1)1? gféeea\(/gé ’rfrli)?x%c& @gn {%ne E WEICFI nwlbgtpreg}fpos[eﬁ go the
disaaveeut dnta;mot P eaparions ooﬂlsplhﬁthelpmhnmgy esaipt@nddblogy of the disease,

rev r.sd.n h at.hol o l.or it omat.ol.0 . g.
2 { e dBIRE ieaosB R SR e neiTelag oT Geniray B Bitheloe o
syrrtpyonmtmog;cbmsdlbdasmm ecaitesting fufthki@iecklaitdny atth®pat®flogy and/or
T- cel Ils %nd B-cells, reduced hunoral and cell-
Od]?aé?g%y’r‘gsponses and, as appropriate to the

(3) pardrietitlatifig hedLBRe EARATHA that RAE&Encihg b ﬁgﬁ]%ﬁﬂgotﬁe pathology
contl%estl on, pain, necrosis, reduced losSs in th

or sgppopgogytof Sheslissrisg iec-dgraing thmpathajoest ane/or smtomatology)
Pr efredatnesht E¥oeei BN fh }é@ﬁécﬁtotchﬁblt%ﬂ@fjﬁ ?}dteg ' lﬂé Wltﬁ | b?Jloglc

this invention is set forth in the
meang, W%WSW%@HO@P ﬁorél?ﬂ\*p@ ahide prspent hiVQnthn\ﬂefh mcb\desa r e

) Pr e SEhSh thfﬁa{mﬁféf} bifse ﬁ% @%%ﬁé Qﬁn H R h

rrpounds i s that er el n
predz@om to S moma9 Mpwbunsgeﬁow mﬂzzﬁelen@@r idisphy d’rquﬂnlorgy or

sym?{Oﬁyaltolo%E%'ﬂﬁqrrn%&ogé%Q al kyl, -(al kyl ene)-0OR12

‘al kyl or hal oal kyl ),
) cy @mlmlatlkg/the innyoho@bponseaih lay bnimal thht, is expetibncing or displaying the

pathﬁgot :og %n)éqt ili}eltoggg%? }%lé}eégﬁ%%gs:e Cl oalqgj/tlprther development of
the Ibmm&asgyaanyuor sygitenaalogy)kyl , heter ocycl oal kyl or 5
heter cI | kyl al kyl is.optiqn substituted with
i inefe faplie Heronsh L L HIBR I 1 Serurpeba of dspiving the

pathaldgy or syh@teraitkby oﬁhk%unehb@b@é)(l e.NBMRM MR Wared @ sbverity, or
koxycar bony]| am no, nonsubstitut ed am no,

extepf & &BE?E(‘PP Jt‘%%lv e&rﬁwr%fest%fwn%eﬁﬁhe inpEpedSRRNSP, O FEFefsing the pathology
and/BY $inH&Ratoloy &.5., ﬂz’dﬁééli !bll’ﬁf faﬁ[i @%%aﬁ&ﬁéﬁ* anﬁéenﬂ{ %@e& by MHC

more preferably ethyl; IS -

class myolesples, rc@(c@; agtivatronrd T-@Ilﬁ;@qg%-gylg;mguced humoral and cell-
mediagdcl)}: ﬁ%%&%& %na@t@h 9&1%‘%%{‘% f%&l% %ﬁ%&
lnﬂm@p@(@pgﬁsm@)pewmm ced lmq@afeym@fm@a@mgmand
the ﬁk%) al kyl, aryl, aral kyl, heteroaryl, heteroaralkyl,
cycloalkylalkyl or heterocycloalkylalkyl wher ei n the
aromatic ring in RLO is optionally substituted with Rd
sel ected from heter ak r' apyl., | kyl, 15 or
al koxyal kyl R1l is Ery‘ : yl and RO is halo.
Mo#héhile tiedf troalobtydefitéfion of this invention is set forth in the Summary of the

Invention, certain compounds of this invention are preferred. For example:

A. One preferred group of compounds is that wherein E is -CR*)(R%)X! in which:

21
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-C(OC(ONHRI 1 where R11 is cycloal kyl, preferably
cycl opropyl. More preferably, Eis -CHR6C(O R10 where
W(R6005$7@b4<yl , preferably ethyl, propyl, or bupgl/usmos/2773

DR PR A o cwo heteroaryl optional Iy

or two Rd independently sel ected

f r okf ia hdebgenhallgad (i lene} ORI fivhert) K@ XNBIOEE, alkgl or haloalkyl),

vt il & Praﬁ%bﬁhlgr}e%%!ryi%%ma?ﬁ%? heterocycloalkyl, or
hetéfOR B L1HRRY Ialkid SHerdii 47, aralﬂylsh’éi’&Bé&lUB&@oQQIkgp & ngroc?c%/a kyl or

wherein'the aromatic or al icyclic rin
hetespeyicloatiylalkyl is optienally sebstitedvithnae, tmoor thyee Rﬁmdependently

seleh%gélagltgﬁ kAN a3 dklﬁfii ﬁgqigh*o%y,%%iogﬁgﬁg hl;l{1 ygrl%xy alkoxycarbonyl,
amiga. 1pensyh Stlaltmlynardmuhgﬂtutechmm orabytyl am no,

di referably, R10 is benzoxazol 2-yl,
4 g%é%hﬂ §a§g&E%§mf 2-pyridin-3-yl 25

14§1kyixaﬂfembd)5|' etﬁyl)ok propyl, more preferably ethyl; and

T e ST
_C(Caﬁm@mlf)ﬂllﬁm)ﬂt(@m’ékm C@)GHZOR‘O -C(O) CHLN (R” SO R1°

-c@é@ 1%{9%‘5 %ﬂl?;{dk 2 Ao BN RAS s NR Por PR OGN Shetin R s

anqa it &r@mymabm}ary[ hetdsoAtatigX @%la@glalﬁywr heterocycloalkylalkyl wherein

2-furan-2-vyl;s oxadi azol
the Qro*rlml%ﬂngzm {stgoqg}ly SubsHiuted gyithR' yspfected from heteroaryl, aryl, alkyl,
or aﬂco& !Rhloi%i lﬂ?&]‘@f’éﬁ arafk 1 §r1d4i9 1 OReRg] Iﬁél%l préé%lal'y, %t 2

- oxadi azol -

C(@C((@) g‘%ﬁ% nwcyclpqlkx; myfe@hbzc%lmpﬂ yl, 2-(2 30
€1 iNidrd Bfe@éi@;l? EXN Qh@l@yb@km vﬁy@%@éﬁ%laﬁr%}"er%ly ét%){l %rowl or

2-(3-trifluoronet hox
butyl, mere prafgrably ek @mrb&y petestepoay vl[opti@ially substiiiedl auith cﬁreybf two R

1nd%eﬂcfé }déefgé%ﬁﬁomlgﬁ%?@ﬂﬁl f[kl)?(;’ ggox%aé ,lcycl%alkyl, Xydroxy,

dizin
halgaliogy, plom@al@hxa,zaik@@eaybqnyl aryl, heteroaryl amino, monsubstituted amino,

disuﬁé‘cﬁﬁt@%’ llm{ngi & ao%'l W %% ¢ g)a}agg 81i ah,gyg} c rm§ in R? is optionally

propyl
subsltltutﬁhwfﬂ& yile; tvﬂq 2r ﬂa}ee@ulmiummd mdfepyﬁdently selected from alkyl, haloalkyl,

alko§y,% oa OW% %{ ){d%d oxa 32 ?aélzqﬂy}/ gmy}o alkylamino, or

dialloAshiny. Moie ﬁ‘e%}abl}%&&l 1@5&1&0}&2M12-y1 %—a%aﬁenzox%zol-}yl 2- 2pyr1d1n-3-yl-
I en

ph d |
[1, 34@;@@9%%%%ﬂ é@y;lq;%%@ﬁégﬁy 1azol-5-yl, 2-ethyl-[1, 3/ Al-oxadiazol-5-yl, 2-

lsopfo]ayl.-[a 344] cms@idio@-aqh 23rthLbutyl L3.41-oxadiazgl-5- ?/1 2-phenyl-[1,3,4]-
Oxmg trifluoromnethy - oxadi azol

az94rp vl |2r¥n9rhwn{eﬂ1ygz [143, 4] @é@é@n&écﬂlr%ﬁy@am [1,3,4]-0xadiazol-5-yl,
-thén@twwb Q?@%éalllazgl' LAY %fmgﬁ‘ﬁ?’;ﬂﬂ @jbé%dla%ﬁ 8415

benzoxazo ) oxazol o[ 4
methpxyphepyD h3.4]-afadiszelcf }dzb[l-@elghbxyphenyl) [1,3 4]-oxad1azol -5-yl, 2-(2-

trlﬂ&rmMRﬂ%ylj [f'gsﬁiégégi'%a%ﬁlg%yp?Xé-trlﬂ?horomethoxy-phenyl) -[1,3.,4]-

oxadiazphb-wh 2£(4yd1ﬂ401912¢thl}xyph@dl)d2614] -buadiazol-5-yl, 2-(4-

dlmeiﬁ)gﬁl]hg%ﬂ)%gé ’ dlh]l%xadla%ol%Sﬁxad ZO| -yi ;%rrliﬁl(ﬁn 8X}a,oqy BIE’(L.WL

[1,2 4}+bxadmz0125-ylmabihgk5/lma4]lﬂly<hdlbﬂcﬂ-3 ﬂ]%@%@@to@&pll @]ydxadlh&;fls-yl 3-

R e IR e
oxadw@()Rs)/z E%&)h&l L[4, m4maahzm-y1aﬁﬁheﬁgl -hiakaxh@gRI RSN, 5\Mh§eh -3-yl-

the carbon atomto which both R5 and R6 are attached
form cycl oal kyl ene or heti ocycloalkylene preferably
cycl opropyl ene, cycl opentyl 10 cycl ohexyl ene,

t et rahydr opyr an- 4-yl , tetrahydrothiopyran-4-y|,
tetrahydrothiopyran-4-y|-1- oxi de,

t et rahydrot hi opyran-4-yl- 1, 1 -dioxide, or

pi peridin-4-yl wherein the nitrogen atomis

optlonally substltuted mnth aIkyI alkoxy, or hydr oxy,
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preferably, X1 is -C(O C(O NRL1OR11 where R1' is
hydrogen and R10 is cycloal kyl or benzyl. Preferably,
woRi®si0s4904/cl opropyl and R11 is hydr ogen. C. YePCHOS1008002773

1281 Suaghoari-r i ot g S S e A
oxacﬁazoll?, ~yDbr Zphef§loxzoNBAA - EvenQnore E)refei:'ably):ﬁé? B bBRz%xhﬁ)l-z-yl

| kyl | kox
oxezolol NPT G B RoBYI-El 5 P ribrA Pty Hd G- akhiaol-5-v, -
phenﬁflsf Z]E%édlaz%@lq?a@en -3-91- [I@Mloxadlaiwgfy@ 3RRAidins3-81-Kyd 41-

. cycl
oxadmphﬁwbﬁtﬂﬂwﬁﬁ%g]aomwﬁ@t yb%?@v%ﬁﬂﬂrw@ywol 3aflyqr 2-
e SRS s B psRB g vapeay e

, 1,5 0 or
B. 1 Ancienficmed Goup S compourdadriihpret Bi-GIR YIS Tofhich K

d t '
and G5B B Syt TR e RGOty bR A ML i o
cycleliogne@k hammpymlwﬂgrlens Iirbihtabmwclepmpﬁenescyc@@@atmaﬂ\l

oS 0 SRR RS ST 15 SRR

ox1d@ﬁ€ﬂréh|9@1|oﬂl\i'op@lﬂﬁ54-ylt-LJI-ﬂﬁbxi/ﬂeI dr p@&ﬁdmm-ﬂwdwﬂbn the nitrogen atom is
i ndependent

optieialy Rg}qstaﬂ{eﬁlej\xthé&]w? c:a 1%)?;3,{ qrz ?fglr%& %reéed%ﬁa%// ?e’trahydrothlopyran 4-y1-1,1-
dloxfdécm@k%y Lceidsy: JC((L)}K?? ecggcﬂ -c(mt:sgccm%;l &Y-CHBROMD®,
5/0749%4 PCT/ US20305

OO BB OISR RS s pg o S bk Boap 1

-C(@&@Nkb§mizéw it Q:(O?@((BN(R“WH%M@BF @qbpkd)nwwore
opr opyl ene cx&hp ut'yl gne, cycl opentyle
preferyblloRein yHENEC)DRE R hisherg R i kydraasn atr i nicxghgligbor benzyl

r More preferably, Rya and
Pret%gl?l@l’[{ el}'ﬁ1r€§ %lﬁgbﬁ ﬁ?gdrég n’ atomto which they are
C. at Nat:mmef preferrey gtoup pﬁgymr@neds igthet wineiy Edhe group of formula (a):
cycl opentyl ene, cycl ohexyl ene, cycl oheptyl ene,
2-met hyl cycl opr opyl ene, 3-benzyl cycl o pentylene
3-cycl ohexyl net hyl cycl opent yl ethe,
3-cycl opentyl met hyl cycl opent y}f ene, 3-
phenyl cycl opentyl ene, 3-. xyl cycl opent yl ene,
3-cycl opentyl cycl opent yl , 3-Qyridin-2-
yl met hyl cycl opent yl ene,
3-pyridin-3-yinethyl cycl g
3-pyridin-4-yl nethyl - cg&l op :
%cgethylcyclopropylene 2, 3-di net hyl cycl opr opyl ene,
in WBian2y1 cycl obut yl ene, 10 3- et hyl cycl opent yl ene,
3, 4-§l0,mebdyy I)«fyﬂm%mm @RS; where Rk bydrbgepeaiicyl] eradkoxy; X is —

o-, 39({?%%5? ycﬂ' ﬁe}ﬁ“&;{% e\ﬁf” h?eseféX G AR N EC niicyl, -S(0),RY, -C(O)OR,

or agyl ANV RE DA aycalion Q&&l&dﬂeﬁ &;ycloalkylalkyl heterocycloalkyl,
4- di et hox carbon I ene .
hetegocy@lﬁgyylallgylé 1%k Pﬁyﬁ%’br]ﬁa béﬁrlogqagw and,%Zg is hydrogen or alkyl.

Pre@{aﬁfyexai%' b- ﬁé@o@@dan%éﬁmet her with the carbon atom
re attached form cyclopropqup%

a . F.

D. YetYeémlﬁépr ?ﬂn@ﬂm@f epraRAyndstis BghbriRa g 1 CR At CN Whein
RS @5 i dllo + CRbaR6aCN wherein R 5a and R6a toget her
W t e ca on atomto which they are attach;d form

E. hef¥st mxyhﬁr prefaeser @rpup of prmesads iy thet wyhareip it CCRYRTCE riherein
R glgq lg‘g kgggﬁlem%th BE 286 AbmtIRnRE iy kbR d R RRARY fechy

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

dialkylamino, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heteroaryl, heteroaralkyl,
23
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from al kyl, hal oal kyl, hydroxyal kyl, al koxyal kyl ,
al koxyal kyl oxyal kyl , aryl oxyal kyl,

Wb edosnoany | oxyal kyl, am noal kyl, acyl, aryl, arelt/ky1005/002773
het er oaryl , eteroarab

o, R L L S b i & pgen s

hich A&y ard Stiebhed Bk ¥y {ekd,'c gloﬁﬂt{ﬁlene, Rtylene, or cyclohexylene
whe egarene Cw?e 17 Wﬁjgg\lpgl g - al %e CONR2 Y

OR2
opuc(nan]e Pebstizier 3v1t)-ouRh eesmhedmm diiely gy Hots ipteravly; it ana R
togefhgldﬂgﬁ qu %Exfbl)ﬁ/ 2t b %ﬁ:ﬁ ithey! A dtiachtl fOR K%lopr(ﬁ}yléhe, cyclobutylene,

eteroaryl, hetéroaral kyl, cycl oal %
cyclm;potydmnb,lwblathene stclpkspsriensy TmsHivieysloprianylres 3 Rereyiyalo-

pentgl %eﬁggggleﬁ&gfg{&ljgx a}a%gélﬂfigﬁb 9l¢ yclﬁ;géﬁgjlﬁletﬂﬁ%&éﬂ% %ﬁﬁe 3-

Cc or roups att'ac
phenlyiityelopaydémzab -Icydl@meylpzstlcaiénfahnc,@ﬁafployexgﬂbmlmemwme,@,-pmldm-z-

SRSy e SISO ESIART g

cyclBABdne, Biéqlethyly:yclbntdp}dem 2, Mimﬂhj«lwciqp(rjdmlem, 3dwnb§dooyclobutylene,
t

smrdrARTEB St sy e e, b dPeniene. 30 rea

dimdtR@prop - chéﬂ&nﬁyiéﬁe Ga{-blﬁtylc?dlﬁpmtyﬂbn\tﬂ"ﬂ ethoxtybayomileyclopentylene,

g U Tk b 250 Bl chopeytn, v

prefér@lsl?f atry g PR @ rt@gemlar witlethe i1yl sibRite AIch they 3 attached form
-oxi de, tetrahydrothiopyran-4-yl- 1, 1 -dioxide,

Cydﬁmﬁﬁﬂ?ﬁropyrldn1d|nyl or hexahydropyrlda2|nyl
F. OPW Pzﬂl%tﬂey profhsd btouf) @P’ccﬁ?poqﬁﬁ% ihﬁﬁghéi‘aﬂ %8s -AYBPECN wherem

s pre era Rya and get er wwth the carbon at
R and Rﬂhtogﬁh@rweyh the @ar%maé@n éuw igh thep m@#a@neﬁ thmWeterocycloalkylene

optugnéﬁz gl%ﬁsg{ufe‘a V\Vi‘chh% 5 aﬁﬁr {leltol? ()ﬁeeorattvg Yewifed afénﬁde%endentlly selected

rom am noal al koxycar bony

fromeulkd ek, hydtok i b ¢4wxyaméloeya<yeg,cqrﬂgmyqyl
heteEo 5}%%%;//* o8 n%Xllk h!d(% aryl airhfﬁgel{b%erg’a@ 8@19(%1 hé)t roc 5))'cloalkyl

er e cC ri
hetemapabamyaalm vycidalksly bgaloalkmaémls-S(%R)%-eﬂm@eeszm@& -COOR¢,

k(BN ogeo By o bR RPN R Bihe R EhE R G ™ v

and RF%&are ﬁ;ﬂéyﬁbﬁh@ﬂy hodropdni syl bhilonildA _\,dlylpmlkpmwéryaryl heteroaralkyl,

cycquHQfﬁ%%c%aﬁg]&ﬂw& |op ﬁqerﬁéﬁfc?[kyi)@dm |1 g%]l 1%@%%:3%{}1@ hydrogen or
alkyfh-veHcrai ﬂ]\é'aﬂﬁﬂdﬁ@ Bﬂillélycho?nﬂgﬁﬁ ERQirdups 4etached whiglerocgeloalkylene is

eridin- 1-
optlgmslzg _Swpﬂl}qdp"ﬂ ng,zqwlq, q_r tl)}qey Bl}bé‘m;pnts independently selected from alkyl,

halo§lk§rll cy%ah&sh @y&%&lkﬁhlﬁyﬁbéﬁk}l@ﬁlﬁ&w hyd%;éj haloalkox% halo, carboxy,

hol i n- met oxyet hyl oxy) et Ayl s
alkoxywehmkymuloymonw Sémtefb@ﬁmbdwbﬁ ¢ amigo, or acyl. Preferably, R

and g- t@?e%l?e]'} Q@tﬂmlléod'a%}ilatonf%rvﬁﬁ&l th ; e )ﬂtached form pyrrolidinyl,

erazin-1 et hoxycar bonyl pi peri di n- 4-
pipeyidinyll tetmhycﬂomwb tmhxcuetbtowl@pxlr faﬁalwdsﬂﬁlramdﬁtoahydrothlopyran—

_ylgl-%eéﬁyﬁtr&f% 8‘[51@)?%1@% 4 >}rl 8- &@Eg E’l&a}’lngdrﬁ@{rgﬁmdm 1, 4 4 }’l

hexdhy@uopyfidazimgt mﬂopauyesubsﬂutunems;dles»crmedmonm More preferably, R and R®
toge?_he? )g(v?tF tlgeﬁ({al dl 215)4 %érm %‘ntg?r at?ac e(f orm flp%ayln-4-yl substituted with

one €yt RExY hrd dhe R° délevtel-fidm haloalkyl ammoalkyl alkoxycarbonyl,

alko}x_ilé%Yﬁlz@ﬁ%{’yﬁl&%ﬁ%ﬁﬁh,gx}é{;go%lyélgzlﬂgyl,aﬁe¥e|rbcycloalkylalkyl, -alkylene-

CONRNRY eryoralRgInyepas thelaliliclic Any Is,opforfalle kutdtitated-with, substitutents
1- hydroxypyrrolidin-3-yl, 1- nethylpyrrolidin-3-yl,
1- et hypyrrolidin-3-yl, 1-n-€ opyl or
n- butyl pyrrolidin-3-yl, 1- {clohexylpyrrolidin-B-yl,
1-ethyl -2, 2-di nethyl pyrrolidin-4-yl, 1-propyl-2-
nmet hoxycar bonyl pi peri di n-4-yl, 2-oxopyrrolidin-3-yl,
1- et hyl - 2-oxopyrrolidin-3-yl, 15 norpholin-4-yl,
1- (1- met hyl pi peri di n- 4-yl car bonyl ) pi peri di n-4-yl,
1 ethoxycarbonylplperldln 4-yl,

.
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attached form pi peridin-4-yl substituted at the
1-position with ethyl, n- or 2-propyl,
wo edorsmmolar ot hi opyran-4-yl tetrahydrothi opyr an- BepUS2005/002773

or tetrahydrothigpyran-4-yl-1,1 20 di oxi de.
hste%ﬁ frovastpssierablon B e Rr deethsvith thegarbematomea which they are

attacRGEHAER pipdhidih- 4t§1% ﬁﬁfaﬂ?&b@ﬁtﬁf&ﬂ%ﬂhe Y"?}bﬁﬁ dﬁ by {r%fh?l ethyl, propyl,

attached formp gerl substitute
n-bytyh Fepivb3- dimethy t‘IW}PIPTOPML 4x§1rm¢zhy19mmpwtyloB-morphohn-4-y1propy1 3-

plpér?cﬁﬁ aly. gfoggh'?,c(@ﬂ&‘l‘gflp 5o ézm-i-g) 0P91| 931 %%thg/ilpcwrrlgi U glplrgrggyl 4-

above pre rred rou
moxphelin- ﬁﬂi@b@r%%mctbwye@rvbup)ethvl d-angsloanytiatyl, 8-ahtimdcarbonylbutyl, 3-

thin t
B e S s
yl, gﬂfdu,qxstetrahydm‘chlopyrmeﬂe'i rhgdirogy, am-afﬂmmmgu l@d&rﬂ-lﬁrt;tlhm-
a5 BPa Ga S hobir b, LIS RS Gl S
-omilﬁzrldm‘-@fyb i ¥n&s)ﬂh}glﬁlp<:tﬁhr93-yt; @ F’!‘E)@-lhﬁtdfiydaﬂoogiﬁl@lpeﬁﬂiﬁmeﬂ m-Q
| erre

eyelshanpridit-Sevly sy Ehpra ey B ke Sutictbr prolidind sk -
ben2RotREB oIS reIl IR - gr lﬂfn-@-?ﬂ@%ﬂl%‘iyﬁ}%ohhﬁb ythI ein Q

I.n_these preferred

methY18¥’§?lldé‘H3'yi\ﬁogt]@@e¥ﬁ°%? -&-Ybrlet BWOP@cPr@th’wé@’fm}lém Fhlolher
cycl%ﬁé)?' C@h@fl@lh[ﬁﬁhl : %}192 ik AR R inl £ y 1t E‘%orpy@r ein Qis

he above preferre preferred,

metawcebelwlmﬁrréinpf*ed erxeRyTElidingyh bethyl-2 mxopsardidind-gy | y

mor%ﬁﬁfnel LEq. (W%é@ﬁerﬁ%—%%@?l&#eﬁ%%@e? g{hgﬂc%ﬁ)o&aérgendm-

4-y} &-benzxiaz etl(hlira YRSWalh}z{dl‘a’:chiO}bb'ran-4255-1@1@0&&@Mﬁﬂ>ﬂmpyran-4 -yl-1,1-
P

lePP Gel /g e%lgl %%Q&Zrﬁf At I?E i.%?et){er vrl/?t)hzthe Fa g’c?nsag%}; gb\yplcﬁ{hey are

atta@hqﬂ fd)rm ISBQIIdIlbél-b'yiiubswuted etr’che b-rpbyﬂlon \MD]I ethylr eferahbpyl, R a

tetra{_hg?_@&g%%y%ntgég?%%%awglﬁ %@%g{-ﬂgﬁ-%h& %9%512%%53%53}mn-4-y1- L1-
dioxideCHR 22 nfdird mmuﬂa)rry@lr&arably,hrér/ entruhm% tdbgemélevafeli ?1@ |c¥rbgﬂtt§m't§
1 N € apove prererre nor e
whiGH R A i 5B e i g cmBE v, - or 2
pro;@h@ﬁthﬁfﬁhyﬂﬁitﬁlb@,hﬁlﬁﬁi lyi1,prdedx@der ed group of conpounds is
IS a group_having the structure: Si-

( cs"t’ ifkpn ﬁr ?r?éor g mirepefired giopns (y-E), ar pven magppreferred

grolp\FRoPaiRdPIs@h42 Whe@indt ‘OB R> ﬁk%}rﬁvo gentO anot her
parti cul arly referred %roup of conpounds i s that

() vr,hé?Yléh“h" esq piefeged, morgpreEred, 25 RER REZREU AN grURE 2 nicge
preféilréﬁygrow B orﬁ{dg iRt ﬂh@&ﬁ%gg _thth S form a

het er ocycl oa [ene rin taining a Si atomand 4 or
(i). 5 Mthiwness Fﬁ'@fe’é@(b moreprefewtd anheven more preferrad gmups, amgher more

prefél&é&rﬁm%f cﬁceﬁgxﬂﬂﬂs é@ Wﬂ%@ %en r epl aced with -NH,

or -SO2ZNH-.
(iii).Pr @\flénrathlegﬁ préfemed, sioee efoued, hnd/e\reg ntdn@ptsferr‘dtt broups, yétahédher

moré'g’re}"e'rreg> Egl%fus ro??c!n){pouﬁclisals j[h%t WS bois nﬁﬁd& the structure:
(iv).  Within these preferred, more preferred, and even more preferred groups, yet another
more preferred group of compounds is that wherein Q is —CH(CFs)-.

Within the above preferred, more preferred, and even more preferred groups above, a
particularly preferred group of compounds is that wherein:
(@  R™is—(alkylene)-SiR¥R*R* where R* is alkyl, R** is alkyl, and R* is alkyl.
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~S~ Si or-So (d) Wthin the above preferred, nore
preferred, and even nore preferred groups above,
\NQﬂMBh@m&particularly preferred group of conpomﬂﬂﬁshmymnTB
whergi n ne) - Si R32R33R34
Prefaby i RAGAR o r@rpeaﬂwglm)ﬁwi LIPGRAPRY) 15REAYY Duty, sec-

butﬁro@ |23 BJM Mﬂe %rdféialﬂmgtlbié pchﬁ%hmisraheceztslrrz:murhﬂpmpyl)(cm)z,

/--0 hin the above preferred
-Cfbrse@etﬁfﬂ@atyl)éfﬁﬂs)e \f’én(%?zeglfﬁfbé(f)@(rlﬂ% Erf‘élup@re arf&r@oly, Pszsls ~CH-
S(Cﬁﬁﬁther particularly preferred group of conmpounds is

at wherein: Rlais -(alkylene)-S R32R33R34 where R32
(b) andVikg®therabos tkeferredh oRyefered pad ®Ygpn mor@prsfeged Broyps kvye,

ol Y P SR 00 0%

b@agampmywngESUedmﬁronrhydrogen, al kyl ,
hanaIkyI, hal oal koxy, or koxy. (f) Wthin the
above preferred, nore pref eﬁ; and even nore
preferred groups above,\ et anot her particularly
preferred group of conpounds is that wherein: Rlais

(c) - (aWikyih glR@poE Iﬁﬁaﬁﬁﬁﬂi&ﬂe prbferred, BidPevan thdrBprefefred gloyd above,
nd R34.is h teroarah& é?loE%%“%‘substltuted W th
ano paﬁP@faé‘P’é’ edgropp; ot compqugs is ®i%e structure: O
N Ry —@rkyﬁrne)( SR PRI whdrbR*ZabaNd apd Rf3eerna 3% toPBK& with Si form
preferred, even nore preferred groups above, yet

a hel%ocdﬁﬂéﬁlhﬂﬁnepr&f& qoatainipg 3 it andber LR THE 2RI one or
two c§rb51t‘ﬂ Gg éﬁ@ﬁﬁ Qﬂe'@yptlgﬂaﬁ Hrfdepén@!:ﬂﬂ‘g('lr@lﬂﬁ‘)ed i3 AFI3R34 whess, -
areﬁgNHy Js aryl. Preférably,
SOzRI ﬁor,sCQI\@i'oQIpS gPI?f‘?éabbta Ru d# #gwup haying the paichiy:
where each Re is independen sel ected from hydrogen,
al kyl, hal oal kyl , haloalkgszjxr 15 al koxy. Wthin

t he above preferred norg. preferred, even nore

preferred,lg particularly preferred group of
ofpderably, R 1%&?%WH§WWE&m%ﬁWWWpreferred group is that

mherern R3 is alky cyclo | kyl al kyl ,
het er ocycl oal kyl teroc¥3®oa kylgﬁk aryl,
aralkyl heteroﬂfyl r, heteroardlkyl, preferably,
, heteroary or heterocycl oal kyl wherein said
(d) cy &Y ighin thglaboverprefetred; BroyeiairRd pnd exepmasp pisiorred gepupy above,
anofhbf Whrti R0 bk AR d o trebhpdthdis Wat WnaRfm: or two RI.
R s —(alkylene)-SiR32R33R"'4 where R*? and R* are alkyl and R* is cycloalkylalkyl.

Preferably, R'® is a group having the structure:

KSI rSl
or V-

e Within the above preferred, more preferred, and even more preferred groups above,
another particularly preferred group of compounds is that wherein:
R'? is —(alkylene)-SiR*R*’R* where R*? and R* are alkyl and R* is aralkyl.

Preferably, R'® is a group having the structure:
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Wthin the above preferred, nore preferred, even nore
preferred, and particularly preferred group of
W@ owom¥s, anot her nore particul arly preferreBCUS05/002773
is that wherein R3is 1is a group selected from
met hyl, cycl ohexyl net hyl, 3- hexyl propyl,
2-cycl ohexyl ethyl, 2-cycl en@&lethyl
6- hydr oxypyrid-3-yl, 1Hm d 0 - 4- yl, rmorpholin-4-yl,
25 napht h- 1- ylnethyl 24P enylgfhyl prperazin 1-yl,
prperrdrn razrn 2-y r|d|n 3-y
whepgckiRbis dndeendantl siseiea g tuPipibm 2Kyl halomkinbtoatiesy, o
allk&gove preferred, nore preferred, even nore preferred,
d particularly preferred group of conpounds, yet
(f) andVithen theebevepaaferirak inard preforred, end evgn grosspreferred braups above, yet

2 2005/.0 (002773
anotﬁgr pa%aulagﬁ are%rr\ég £ n8r0§ ﬁgrfigcglﬁﬂf gl{ap%%g?l din-4-yl |
py R&Zik AcaBeyldne)-PIRPRAIRA? Bheyd R*’pyd R(”fl are alkyllapd B is heteroaralkyl

optigilly SPRERAAS R Bt £ R Sui T B Pl ™

preferred group O;szigpunds yet jypeL. nore

particularly pref ed/group is t erein Q 5is

-CHCF3- and R3 i aryl optionaly substituted with

one, two, or tHree RR |ndﬁpemd5nbly sel ected from

al kyl , hal o, hydr al koxy, hal oal kyl, hal oal koxy,
rebrpr

(2) or Vethinthepboverssfer e meferred; apthesiep moreipreferred efoMasApove, yet

ano‘% réj gkCHaHgﬁj%?%Féay Oup%f%mqb%lp g?er a %35/1&]61330{ s_phenyl ,

4- R'tis r@my@y]-sl Bwhiiré Ritond Bhemsalkylzed & lAnIUt Heseferably,
la eferred ou f conpounds of Forrmula (I) is that
R g ‘ﬂgthes&t‘g‘r"i?yr ene) - S RB2R33R34 where R32 is
aIkyI, RBS is alkyl, and R34 8f kyl. Preferably,
R32, R33, and R34 are indepe dé/tly nmet hyl , ethyl,
n-propyl, isopropyl, butyDy Lbutyl, or tert- butyl.
More preferably, R a |$//E}B SIReCH3) 3 or
- CH2- Si ( 2- nethylpropylj(CHB)Z Even nore 15
whef @B RaRIiNdepERdedtly sslectetiZrofi Hydtdgia alkil, hbloslkyihhalodlitaxstfor
a nore preferred group of conmpounds is that wherein:
alkoyi s -CcO; and RL and R2 are hydrogen. H. Anot her
Pr &f#tif 81 286 YPefBred RIBROMBRE® bydnahof paefdrte, dndl paltlilarly

wherein: 20 a is a group having the structure; . 0/
prefgired groyi ofi cAmMPANSSs. Ay 1BOIS palaw%rrbéprsfeeﬁ‘é gioBR isha hetsin K- is alkyl,

cycl%ﬁlﬁ?lo% légﬁlﬁyh %Ete%%l@élﬁ‘yl hefrdcScloSilalk ) gryRJarﬁfw Weroaryl or

Anot her preferred group o
heter:qubxlmjsfemblyr:@whbﬂaroem of beterpencloatket wheyein mpid cy@sloalkyl

n I and
e e R S S DR T
cow dnm ihegbeveSirefatralnmmrcprafened, SV@ambxg preférreg, andgagicularly

pre e gerlorg]p c%%m%gunds, another more particularly preferred group is that wherein R® is

is a group selected from methyl, cyclohexylmethyl, 3-cyclohexylpropyl, 2-cyclohexylethyl,
2-cyclopentylethyl, 6-hydroxypyrid-3-yl, 1 H-imidazol-4-yl, morpholin-4-yl,
naphth-1-ylmethyl, 2-phenylethyl, piperazin-1-yl, piperidin-4-yl, pyrazin-2-yl, pyridin-3-yl,
pyridin-4-yl, and tetrahydropyran-4-yl.

Within the above preferred, more preferred, even more preferred, and particularly

preferred group of compounds, yet another more particularly preferred group is that wherein Q
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two carbon ring atons are optionally independently
replaced wwth N, -0-, -S-, -SO, - S2-, -CO,

WO gokler4900r - SO2NH-. Preferably, Rl a is a groupChasiong002773
.. the structure: 1°0 . r9Sl 30 Wthin thi.s_groupn,. a
-G By GrestP OGRS 20 YL A or
tetrahwiropykan-4-9nd Rl and R2 are hydrogen. 28 WO 2005/074904

CT/'US2005/ 002773 J: Anot her preferred gr oup of .
c oMb heatsne prsicmyHemere Praferradneyen ks BpfTefyagd pyticularly
prefe%gl gkéﬁlgt x QP EormpiuRde %é?aﬁ@lﬂeﬂ’}ﬁ&% Pafidwladlppréfelcd E@ﬁg isFBat vaRebin Q

ether wth™Si form a heterocycl oal kyl ene ring.

is ~CREQHeambR yis ant ontionallygubsijutedivith gne, fE0, OF thierK| irdependently
= Si {1t hj i f r 3

selecig ot HAb Tk ol SEhp HRont Ry RIS L B0 TR el R
is phan, sfdoroptenyl, X3-diusrdpbenys A-diffuerpbanslior d6-ditesenhand. More

of, .Faunul.a (1) d B Bha hs
prefqr‘fbéy’lcé?llse%%efglls%*'%%%h%mﬁéﬁéﬁ%@hgw& R33 are al kyl

and R34 is cycloal kylalkyl. 10 Preferably, Rais a

gr Qup, havi he structure. =9 [ & thin this
G gr g‘ﬂgt,herd)rﬁg’?eéf SrEEPey Olf]nredcs) ] %§%r}nu%aghﬁéﬁlﬁtd‘¥gﬁ&§ht hat

whgigi Nalkylhé)sSiRERPR el Rlallgn, R R adlyd ahy B ‘Og elkyl. L.

Anot her preferred group of conmpounds of Formula (1) is
Prefergbly, wherein: Ria is -(al kyl ene) - Si R32R33R34 where R32

R, @A 438 alfeﬁrrl]&b&idbntﬁﬂﬂetﬁjﬂ,ﬂrethﬂ, ahadpldly isoproﬁ?lﬁl%ﬁ}’lﬂbb-\)l\b;]ltyﬁloa tert-
I's a group havj.ng the structure: F ~Si re
butyl SURRESTEOR s Pt e P PR P OYGH Even more
pref@hityI R {galcqgls}gedH3¥3hal oal koxy, or alkoxy. Wthin this
group, a nore pre erredggroup of conpounds is that

wh8¥ithimthis arpyps 2 mers-prefared groupplroppouids ihefrdgein: 25 M

An@tipagopraﬁgerred group of compounds of Fornmula (1) is
tha1 ezr’el n: Rais -(alkylene)-Si R32R33R34 where R32
an® mBBRaarehpdrégen. and R34 is het eroaral kyl

H. Another preferred group of compounds of Formula (I) is that wherein:
R'?is a group having the structure:
/C/Si/\
. .
Within this group, a more preferred group of compounds is that wherein:
Q is—CO-; and
RI and R? are hydrogen.
L Another preferred group of compounds of Formula (I) is that wherein:
R"is —(alkyle:ne)—SiR”R”R34 where R*? is alkyl and R* and R* together with Si form
a heterocycloalkylene ring containing a Si atom and 4 or 5 carbon ring atoms wherein one or
two carbon ring atoms are optionally independently replaced with —NH-, -O-, —S~, -SO-, —
SO,-, -CO-, -CONH-, or —-SO,NH-. Preferably, R is a group having the structure:

\/\f Si\//
Within this group, a more preferred group of compounds is that wherein:
Q is —-CO-; and
R! and R? are hydrogen.
28



optionally substituted with W Preferably, Riais a
group having the structure: r -0 ~~N Si or . /-Si 29
wO\B0R0060074904 PCT/ U82005/ 002773 W thin thi spgr/osmps/en2773

. nore preferred ro conmpounds. i at vvherel n: Q

J: i sAn prﬁﬁaengro p@pgﬂngs H%‘"E? r{f) ?\ﬁl
Pr gley Gt Qﬁé}LBQR@R”R@mwwé 1thflkyfF@ﬁd'llPﬂ3 and Rﬁ“ tbg‘etﬂehﬁtth Si form
wher ei n: g R'a is -(alkylene)-SiR32 R34 V\,here R32

a hetarodydtmdkydens ringk Prefessrly, 418|a§r(&w91avms> vy, Rlis
a group having the ruct / V Re where
each Re is indep @tly lec ed f ydrogen
al kyl , hal oal ky g oal Kexy,” orer /‘al k Xy. 10 Wthin

this group, a nore preferred group of compounds is

t hiMithishthisegroup, a @oresprefenred grappiofRempAwNdRss thatavhigigdk ogen.

thlg(;{ﬁ)h% @bove preferred and nore preferred groups
an even nore preferred group of conpounds

| sR hﬂRMeh;elrogeE is -CHR6C(O) R10 vvhere R6 is al kyl,

ab efer abI
K. P&’ 'ifﬁ ro%p %ét er gﬁaﬁré%/ r[nlﬁ Ilft S?Iflt ut ed d
WI RI 1§>n(elk<yrene)tSfi/R32R6“RF4rvdepﬁm3 emd R§7 asaedllthaade?“ns:)mcwalkylalkyl
| oal kyl, hydroxy, hal oal koxy,
Pref?fﬁﬁ’léﬁaﬂKgsrao%%)’khaﬁ%é%sgrgg%nzl a?/yl Ket eroaryl, d

am no, nonsubstltuted SUu \tuted am no, or
acyl wherein the aro or aI c ring in Rd is
optionally substltufgd Wi t or three
substitutents ind endentky Iécted fron1a|ky|
hal oal kyl , al koxy, hal oal koxy, 20 hal o, hydroxy,

car boxy, alkoxycarbonyl, am no, al kyl am no, or

di ' -2-yl,
a gglg\t\gée glgeo Sup, ??Hzo_?ey;f}gﬁﬁs& aBLY of BhpolniisheMaONMRES

2 ﬁMerDﬂimdyl [ 1, 3, 4] - oxadi azol -5-yl, 2-pyridin-

2 K AR e S a0l Vsl

L. 2 IA%lomBDnﬂ‘yferr@dgr@u]d])ﬁ @xpdiais @lfF@myjla () is that wherein:

Ad 3 di 33y,
e'ﬁy{JHTy.yleng)[ él']]R %{dl ageo ﬁz%h?ﬁ Zal-rerraelﬁ%&r%?/lr%etlﬁ?/rﬁl-l?l'
Preflr,aBLy4 L jox gdipiatingihy $tructure:
2-furan-2-yl-[1, 3, 4] - oxadi azol - 551,
2-thien-2-y|-[1,3,4]-oxadiaz -yl, 2-(4 25
nmet hoxy- phenyl )-[1, 3,4]-0 ' })I -5-yl,
2- (2- met hoxyphenyl ) - [1 3\ ] - oxadi azol -5-yl, 2-(3-
met hoxy- phenyl ) -[1, 3, 414 Zoxadi azol - 5- yl,

w5 RSB it RSBl

alko%y(4 trifluoronmethoxyphenyl)-[1,3,4]- oxadiazol -
2- (4-di met hyl am nophenyl )-[ 1, 3, 4] - oxadi.azol - 5- yI
py Meighin this goyp, a msye prsfeEred eropp 9f compoun s is that wheréin:
92 NWo.{g2s 4] - oxadi azol -5-yl, 3 -ethyl-[ 1,2, 4]
- oxadi azol - 5-yl, 3-cycl opropyl - [1 2,4] 30
ox;iﬁlaackaiza@hyﬂrog@kthl en-3-yl-[1, 2, 4] oxadi azol - 5-yl ,

M. 3 FNno'th% Breflerr%h g£ojap of élc;lmp%ﬁﬁ’&' i3 Q}mtﬁa m is tiR%t wherein:

R is -—(allcylene)—SiR32R33 R3 where R*? and R* are alkyl and R* is heteroaralkyl
optionally substituted with R®. Preferably, R is a group having the structure:

NN
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pyridin-2-yl-[1,2,4]-oxadi azol -5-yl,
5-ethyl -[1, 2, 4] - oxadi azol - 3-yl,
wo2phempb4 [ 1, 2, 4] - oxadi azol - 3- yI PCT/US2005/002773
‘% thien-3-yl-[1,2 4]-oxad|azo
i thiSrer QM %ﬁ\@prfe{ri grouy omawpw%/ fis thatyheregn: pyr i di n-4-
yl-§} @l apxadi azol - 3-yl, or 5-phenyl oxazol - 2-yl.
Even no preferably, R10 is benzoxazol-2- 30 WO
200%/@#48@@@@%2005/ 002773 yf,
N. OX a&ﬁﬂtﬁ&r re?%;%@(gd)?gdg I@gxﬁg?ﬂngs oﬁ Formula (I) is that wherein:
2 ﬂhem(al[(}z]_lm&)zﬂRs AR svhete RS2 gdd R* are alkyl and R* is aryl. Preferably,

SP%%@f;wgﬁri'ﬁtﬁf Mt e aEOY' 5yl

3-pyridin-3 -[1,2,4]- oxad /)RGS yl,
3-ethyl-[1, 2 4] oxadi azol - ]
5-ethyl-[1,2,4]- oxadlazol or 2-

met hoxynet hyl -[ 1, 3, 4] - o§ﬂﬂ]azolR% yl. 5 Wthin the
above preferred and nore preferred groups in (G N),

whaeedch®® issiviédpendently sqléctdaTdneRydasgen uliofl, RRARGLRLS 1k§x
t hat MmmnwEls-d%m%mmvmaa§ﬁ6aaﬁ 8oy, Of

ak¢X¥gether with the carbon atomto which they are
at twikie ¢hié ?\*oﬁﬁ) G ﬁ}elfeﬂea %?ou B 8BS RREYis that wherein:
en

cyclopr i'n the a ove preferre nor e
Bri oups |n (G N, another even nore 10

prqﬂ%hagamgm 4e. conpounds is that wherein Eis
erein Rsa and R6a together wth the

C ar%@lﬁn ﬁtecﬁbp‘t'ecpr irredhandiiegre areferest geaipeth (GelN)yan even more preferred

[ Jevl ef n et .her
N R e
propyilype bt mote gﬂefesabbsttthyhmldd{ hetetveryl eptiamalily sllbstvmﬁehl with one or

two‘ﬁ I?Q/deﬁe ent se?ec@ﬁ %Xx Afm?il qlf[o%@(%j al%o{]yg?%foa{?k I,AIIY%I'OX}’, haloalkoxy,

hi"opyr an-
haIOt, edrb(aslyydkmtyharbpl}m,amyl4hejérear§ﬂ arine Ghensubktitutddbanihé, Wisibdtidged

o o B BT RIS 51 b0 SR et vinon
twol hﬁremsﬁuﬁnﬁln&paﬁaﬁ@&@%&@ﬁm&iﬂ@l mféal'kfs‘vl sm%kfpﬁéllséikoxy,
'S

b th | but
naloR G e WEOREHOUT i BB PAlBREns, more preeraby

R B%ﬁﬂkﬁ&dzgﬂ,quﬁab@ﬁ&a@&l@yln@-bﬁldiﬁ-@fﬁ-l'[f ?d] Siéaib%lus -4, 2-pyridin-
rticul arl Y% preferred ounds I s

4yl Radirol o Bty bt S Oriprol-rh Beropropyl-[1,3.d ]-sxadiazol-5-y,
2- teh%gll-@pya |-eddleybi-s ﬁf @fpﬁér@ptlyii 4]%%<ahﬁzdm ﬁh?ln' @S?ﬁéﬂ%yl 41341

1-eth Ipugera2|n- opt 1 onal’l

oxadipzofyStyh-fgrantayg- Béiﬁﬁw@cﬁwhﬁgl Qﬁulepén&éhwyownaeomyn 2-(4-

|
metﬁ&(gy'ﬁhés}s}{l)?[gnﬂ]%%ﬁ&flzo?ls% 22 flh&égzg rZ)PS[ gﬁ oXadgagoll -5-yl, 2-(3-
metmmbwé}ﬂwm] Odadlamﬂ-lityk)ze(aftbﬂmrbmetﬁo)@mhﬂ@mm 3 4H23)xa<ﬁazol -5-yl,

2-(3% gﬁﬂw}%étﬂo@[p}{%{gﬁl[% %t43)6 Qdé&_%f g S{i gh(g |%41&oromethoxyphenyl) -[1,3,4]-

oxadiazot-p-yt, Qt(éfdmrethﬂmmbplpﬂnyl)-[ﬁ?),y] -oxadiapblesryBpythdizin-3-yl, pyrimidin-

Hh
231 g R PR oLy £ - sxacipl-o spelmprapyil1 241
oxad@azot-§iyf Bumemmmyiz,la] preitez 3341, 3 yndlmatml bl4pb%a1a%ow-y1 3-

-C phen-
pyru% BIXK} &Fgg} %%/dwggf-ﬁ%éﬁﬂgl £,I| y?]-oxadmzol -3-yl, g/ -phenyl-[1,2,4]-0xadiazol-
3-yl, 4§-ﬂll’byld3r }d){y,llﬁll]h)xb&&lopm@ﬂ Setrlﬁﬁoroﬁethﬂq(l Il}’éi]lb'xﬁ’dl%l 33Y |5-pyridin-4-
met hox arbonyl phen- 3-y
yl- [la?e‘gf‘i?‘laﬂ)‘?{fﬁ AL ’sorérphemdaw?lo?w iByen mﬁretm@felpblerfﬁr Alepnzoxazol-2-
enbodi ments above, a nunber, of different preferences
30 have been gi ven above, a4d foll owi ng any one of
t hese preferences results in a conpound of this
invention that is nore presently preferred than a
conmpound in which that particular preference is not
fol | owned. However, these preferences are generally
i ndependent; and
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following nore than one of these preferences may
result in a nore presently preferred conpound than
W(g%mggmolfh fewer of the preferences are fol POES2003802773
5/ 074904 PCT/ USZ 05/ 002773 40, CIAC
31, oxdzolo. -5 rigiy- 2B Lol R R RF oL BVl 14 oradhigoks-v

Mg ST s O Bl o8, SN2
oxadiazrbex-yk 3-ethyl-[1, Z).Av.boxadiazolj-yl2 5-ethyl-[1,2,4]-oxadiazol-3-y q§@- M
el SRR | 5y 00 22 UMY,

0 Withithe abov¥areferred@d oore prefefred groupsiin (GaV)yangthgr gyegymore
preférlreddgrou%dof )c(:onqpcl;u%dg 1% tl%anTliereinjést -QRé\“‘Rh‘JCNl whePln R® ahd R™ tzg/é’ther
with the carbon atom to which they are attached form cycloalkylene, preferably
cyclopropylene.

W1th1n the above preferred and more preferred groups in (G-N), another even more
preferred group of compounds is that wherein E is - -CR**R®CN wherein R® and R* together
with the carbon atom to which they are attached form heterocycloalkylene, preferably R* and
R® together with the carbon atom to which they are attached form piperidin-4-yl substituted at
the 1-position with ethyl, n- or 2-propyl, tetrahydrothiopyran-4-yl tetrahydrothiopyran-4-yl-1-
oxide, or tetrahydrothiopyran-4-yl-1,1-dioxide.

Within the above preferred and more preferred groups in (G-N), another even more
preferred group of compounds is that wherein E is —CR®COCOR!® where R is cycloalkyl,
preferably R® is ethyl, propyl, or butyl and R!% s cyclopropyl.

Within the above preferred, more preferred group, and even more preferred groups, a
particularly preferred group of compounds is that wherein R? is aryl, heteroaryl, or
heterocycloalkyl. Preferably, R? is morpholin-4-yl, 1-ethylpiperazin-4-yl, phenyl optionally
substituted with one or two substitutents independently selected from halo, alkoxy, alkyl,
haloalkoxy, phenyl, alkylsulfonyl, haloalkyl, heteroaryl, cyano, acyl, hydroxyalkyl, or
alkoxycarbonyl. Preferably, R? is morpholin-4-yl, 1-ethylpiperazin-4-yl, 3’-methoxybiphen-3-
yl, 3’~iodophenyl, 3’-trif\luoromethoxybiphen%-yl, biphen-3-y}, 2°,6’-dimethoxybiphen-3-yl,
4’-methylsulfonyl-biphen-3-yl, 2°~chlorobiphen-3-yl, 2’-trifluoromethylbiphen-3-yl, 3°-
methylbiphen-3-yl, 3-pyridin-3-yl-phenyl, 3’-cyanobiphen-3-yl, 3’-hydroxymethylbiphen-3-yl,
4’-hydroxymethyl-biphen-3-yl, 2°-methylbiphen-3-yl, 3’-methoxycarbonylbiphen-3-yl, or 4’-
acetylbiphen-3-yl.

Additionally, in the preferred embodiments above, a number of different preferences
have been given above, and following any one of these preferences results in a compound of
this invention that is more presently preferred than a compound in which that particular
preference is not followed. However, these preferences are generally independent; and
following more than one of these preferences may result in a more presently preferred

compound than one in which fewer of the preferences are followed.
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" Compounds R hs IDCUSPEARGE ek Bl REN0 BepiSiad sk eekn
scheﬁ%’s\@—@lﬁ SEHEME Conpounds of this invention can be

e nmet hods depicted in the reaction
sc ffbcretertmg owteripls lapdvcagaats usehinmorgringihesei carr@owia are either

availeBRIRH Sorttfi&dial SipPlieP@ich A9AIHER @h&ﬁm@m,ctﬁdlﬁ&‘aﬁk&', tWhey,
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 Fieset's
Reagents for Organic Synthesis, Volumes 1-17 (John Wiley and Sons, 1991); Rodd's
Chemistry of Carbon Compounds, Volumes 1-5 and Supplementals (Elsevier Science
Publishers, 1989); Organic Reactions, Volumes 1-40 (John Wiley and Sons, 1991), March's
Advanced Organic Chemistry, (John Wiley and Sons, 4th Edition) and Larock's
Comprehensive Organic Transformations (VCH Publishers Inc., 1989). These schemes 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 groups may be used in accordance with standard practice, for examples see T.W.
Greene and P. G. M. Wuts in "Protective Groups in Organic Chemistry" John Wiley and Sons,
1991. Compound of Formula (I) can be prepared by the procedures described in Schemes 1-4
below.

Compounds of Formula (I) where E is -C(R)R)CR)R*R" where R*, R%, R, R®,
R!? and other groups are as defined in the Summary of the Invention can be prepared by

proceeding as illustrated and described in Scheme 1 below:
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w@20050749904 or Sigma (St. Louis, M.) or are preper/esooyo02773
met hods known to those skilled in the art fol |l owi ng
procedures set forth in r8hemedces such as Fieser and
Fieser's 10 Reagents for Organic Synthesis, Volunes
1-17 (Jeghn N | ey and Sons 1991); Rodd's gheﬁ1§t sy of
Car bggn Q%%ﬁbgndSL Vol Rp@s 1-5 and Supq%fnﬁnt | K 10
(Elseﬁler Scilencé R Rer s —1989) cgap(%\N>;g;
React i oRS, R¥ol umes 1- 40 gyJohn Wl ey and Sehxzta 9 ,
March' s 1 Advanced Organic Chem stry, (John Wl ey and
Sons, 4th Edition) and Larock's Cbnprehen5|v§)crganic
TransfornatlonstV Ayl i shers Inc., 1989). These
schemes are R% X, Ritrative of some methods by
whi ch the conﬁ% .8f fhis invention can be
synthesized, and various nodifications to these

schenes can be made @nd w ||l be suggested to one
skiIIed in the art having referred to this disclosure.
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°°mé’P‘g‘;‘§{ 03%1’ # Wherei*h ﬂfg}}ﬁfo(s@l% agtl&hﬁﬂrtwy@rpvlﬂes a ogppund of
Foriitala €]) iwblefe RY&Y hﬁﬁog‘eh%ﬁéin Bhyd@dy. Ui t@actHR B RAE dnd O?rg b?sed on

0 nmeans, i ncl ud hysi cal Constants and spectra
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over at enper ature r an
suitgble sodyeat (e agetaniitiley NiV- meﬁtvlfemna@n@ MBh dighlodRmtiana ndany

sulta{@ééonﬁﬁ@aftﬁﬁ ﬁﬁt%f 3t thgglg%ﬁ at 3@90290( % p?er%riaﬁgtgglpgﬁ% °C, and

te nmper ature,
requitess &4 io@@dmhtsrte pcpm;ﬁleter When ey hjaroxye desedtiyn isQRapic® b@Gh the

f | @ hydr.oxy, :
pres&ﬁ:@%‘fﬁ&ﬁtaﬂé%%ﬁélﬁ% agent ﬁgwylagélsaggpg%ﬁg}yér [ %é@ogﬂj@mum
hexedblsroplﬂnbsphate (PpBOP@;;aL(3mimetkﬂyaammbpmpy1§x3cétﬂylnfamodﬁxﬁmnt ed

th Co |
o BBAEL BB ot g AL Gk
hexsmmmwhm GEBTOR O-(7atzalenastil 051594, 113 Wtet?a%e@yﬁ@&ﬁmﬁnd

tective Groups in

P
hexa&qgrrgpgctsplg,ate j—g(htﬁ)a;\,lﬁéﬁcyg}?&}e)géqngodumg@iDC@@ therdikepdnd a base
(e.g. Eﬁﬁﬂﬂlﬁls@r le)etl@}ﬂilnilﬁs tﬂétﬁﬁé’fﬁﬁ‘ag Ji’Yhetlhéé))ﬁr &Elﬂ'g&’&%?thireactloln takes

eSCI‘I bed in Schemes 1- bel ow.

aboyt ¢ yo Jhire topeompletes R5) ?Repf@@W;f‘(sz&)w@.@amare eiflier RGMmEEjally
avall'é’@le or %9 czﬁf% RLRR B RYRRs el écﬁ&wg?gl F;cgt?%g ]f)orl1 %@nple compound 1

the I nvention can
WherﬁrQJEeé?@ #gd Xds hydremst qaabemaénbdprdmwhybeabtmg aibahmoacil of

| Q¥ la 490 / US2005/. oo 7
i e T
defirRd én 1Re SRhmapy ¢f tisHnRenkbs) vokh an acylating agent agent of formula R*COL

where L is a leaving group such as a halo (particularly C] or Br) or imidazolide. Suitable

solvents for the reaction include aprotic polar solvents (e.g., dichloromethane, THF, dioxane
and the like.). When L is halo, the reaction is carried out in the presence of a non-nucleophilic
organic base e.g., triethylamine, pyridine, and the like. Acylating agents of formula R*COL

are either commercially available or they can be prepared by treating the corresponding acid
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2 () RORRRROIQ NRLRa?O(l) 5
Reaction of a conmpound of fornmula 1 [where Y is
W yasoz4p0or an actlvat| ng group (e g. PCT/US2005/002773
2, 5-di oxopyrrolidin- }%{ sucm ngwéor the |ike)
with grhglogenating ageptivush 93 ow Ahlgides sH! 8ﬂ| F, ca@@ﬁﬁér@hr@%‘%e and
the 1k8" Whlef'ile isMI&A, %Bgvdl §f iy Ql!{?gg?&lpaﬂldex%sﬂc %y@&ﬁgfsﬁ ¥&hction

provi des a rrpoun of For mul wher e

conditicas p@emiesm gprmponshrwamawd O'flffémfl@dc‘t’lileé‘ﬁdehmr@XYo ns
ai{: ﬁq vHire %tfke Sﬁg ey &h ggﬂﬁy LarBeQERs ély reX b}r%a@{hg an

ng grou react | IS carrie
ammb&qdroéﬁmmb (653 Ré“(@QDRé)MPE{ vébsrs R'eRg R’ end Bi*agd @Mﬁﬁl@d above

with 2 C?PI\% erﬁ/ l%fi?é H% g u%:alﬁsl IzL Wﬂ% I{l-lg ﬁAlo tqﬁﬁitlz#ng tid reg‘c 'oﬁ @Mdﬁlons

descfibddFin method Iﬂhmedmtetyf@nm Smltforahb!ahdss.are aduhmem:mﬂp lavea]able or may

be pizBfed Dvoietbdshh o iR Blead gy aler RIE! 5P X dndl 1983, o1,
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ant B K21 576 4 B AR i e ik, 3. Vi
Tet. b&xafdsuofoozmomhat e (PyBOP(r)),

d t hyl [)-3-et h I baodi d
hyépxggéﬂrrrxg rl,v%/l@?e(m E;%?I\EH&S and Y 1eS hy rog:{}%1 E;anobeI rleeggﬂy%repared by reacting
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in the @fbséiﬁe bEasbn-yucoplilc egally base.aﬂliltalﬂg s@lmemsnﬁonthe aﬁaictﬂomefre

il RO RPe g KL aribrawe. Jure Rebiopar g oo b

prep&@ﬂw Febcte, kg (ODORE NHR? thhtah 1@6y@6&|o@fdﬂﬁg]a&ﬁﬂﬁb—0 in an
agent of fgorrrul a R3COL_25 V\,here% %?a | eavi ng group

aproti¢, enganie slvenh (ce-( hsaranec LA MM epd e likg)y or i i dazol i de.
Suth@pbad 189% n§-rﬁlqso{~faﬁd VOPRSdr Y dahl 64 +HEBIARERCDY

pol ar” sol vent dichl or omet hane, THE, di oxane

reactitgRNLANINg agidof) S ormpa GRIRPEQQR’ INHRhwhereRo R oy and R are as

defifed'a Bb\%qmgxuzi su'ligm()ﬂqiaﬁﬁc?&%@ﬁnﬁlﬁla R3NASoNUEh&ao RN hdl& utlhzmg the
organi c ase g triethyl am ne, pyri di ne, and

reactiorke@nditiond desdring agmgsarthlmﬁ@dmlwbm@&lfarm}é hélideh @ne

L

Gemﬁ@?dtfﬁz% 5223029523 andrCath J 2D heall diptlea W .Ag Ja@een Cheue 1974539, 566-
5680xaly| chloride, sulfonyl chloride, carbon

tetrabromde, and the |like. When R is alkyl, renoval
of CbingowaldKyWwhee Q ip-CiiRlewhdv@R iichdyatkyd brysY ds liyelandyicambe readily

T U T

method§Biscladed inPCS applidhonyPudheutio Noewd 03/07388@ avtech ibjncorporated
reactjing an, 5 amno acid of forrmul a CRLR a(000R ) NHR2
hereifyRyrgiepence Wy its epiielyng Rla are as defined above
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with a sulfonyl halide of the fornmula R3SO2L where L
is halo, utilizing the reaction conditions described
wo pooset4red | medi at el y above. Sul fonyl hal i desPer/@S2005/002773

. j | b
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oxazol o[ 4, 5-b] pyri di ne, 2-pyridin-3-yl oxadi azol e,
2-pyridin-4-yl -oxadi azol e, 2- phenyl oxadi azol e, and
wo b@slrdee4 with a Gignard reagent such as PCT/US2005/002773

I sopropyl magnesi um chl ori de nd the eacting the
suitable o¥idizingpasnigieibIeiiEMagin Faiodware Ridt Ogﬂlated organic solvent

such %IE?E.J%&I(VNHP%I%&C L6k fPmaka ) ek RBRYiE afd the GkEr 8 mixture of

where PG is a suitable anino . s

TEMRQdbleashithey projidass couerppnding eamppoupd ehioxmla (hagre R and R

carbonyl, or benzyl) to provide a conpound of
“’get?g‘%y‘{’g 5R6( NHPG) CH(RLO) CH where R10 s, . ;
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I nvention can be prepared by proceeding as illustrated
and described in Schene 2 below. Schene 2 R2 0 R5 R6 0
WER2009/0RBOR6 R~-Q 11 CN N + RIOLI R'CrN / CAN RIDUSH03/602773
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where Rsa, R6a and othgr groups 5 are ag defined in
the Sgmmary of the Invention can be preparedoby

(gwoce:ﬂdl ng as | [ ustde@foeddtonand descrp{abegHW%osz

R! R12R® RS

R __NH
10 N
i, @ OH o
R1 R1a

1

Reaction of an N-protected amino acid of formula 6 with N, O-dimethylhydroxylamine
hydrochloride in the presence of 1 equivalent of triethylamine and N,N-
dicyclohexylcarbodiimide forms the N, O-dimethylhydroxamate (Weinreb amide) 7, Wthh is
then reduced to the corresponding aldehyde 8 with a suitable reducing agent such as 0.5
equivalents of lithium aluminum hydride.

Condensation of 8 with a Wadsworth-Emmons reagent (E‘cO)zPOCstOzRl wherein
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R2 0 R2 OR5a Reka Rs N Rha Rea NNQ Y + x RQ N CN
Rl Rla H NCNRL Rla H1 5 (I) 10 Reaction of a

W(ao(mpmlmm of formula 1 where Y is hydroxy or PCT/U82005/002773
SUCCI nimde ester with an amnonitrile_ caonp

115 gy fafned 1 thinSermen o e deyangon, s f1eafy! st i BeBem?lval of
the ]@éﬁ) nél'%roﬁ‘é) ??( k pﬁuﬁ%‘{/'r&%ﬁorﬁoﬁmgﬂﬁ\% @le aﬁﬁﬁémitﬁ‘a Céhpound of

5 are el ther comerci al
formanleeli wmibﬂ the tractidne porgkifions dessribgsiaphone Bign pEavidse 8 compqund of
FOML&& in the art. Conpounds of Formula (I) where Eis
) (R) CH=CHS( O 2R10 where R5, R6, Rio 15 and other
gr GoppoumdeofRoraiefal (PercheraQ s HBRywhereR éf haidatkyl, Bamdtothen groups

b epared b edin
are 5 4RI LSRRG i I%bﬁffn@%%ﬂa%%%%ﬂﬂmm
and f¥stiibetllirOScHNH belbw(: Et O) 2PCIZH2802R10 R5 R6 R5 R6 |
R6 96 78 OO0 PGWH . Sd rotfecton R3 NHSOZRlO%
S02R1o0 Q' R5 R6 0 R1L Rla 10 RO NHii. Q OH(I)
Rl Rla az 20 Reaction af an N-protectedgamino acid of

refosnul gl 6 pith N O dijmB ydr oxy| gaj
ydrﬂcﬁﬁ‘?{w@é '_‘TheR%)\rlpéQ/jgg ef—?%qu e%gent o) fani—
Rriet hyR'aRi®ne and N, N- ®&fi c¥cl ohexyl car dri m de Torns
11he N, O dt met hyl hydr oxd#rat e (Wi g,ge Qﬁ‘klal whi ch
is then reduced to the corresponlng al é 8 with
a Bedctiabea sesthevndgf fagera 1 swbere 46 iga 5u1taél$dwa1g@i@@ syeh as

g BRI B G SRR Bt

Invemrﬁ\@%zi wnmnd mmmaamsmamd 7R, 2rd B iars aa defietliimthg Summary

of thg Bﬁ%ﬁ@% }ﬁ%{gcgqeln g)%/g 91%1% g Iger%g ﬂr ct&% %gdc?ns}(ul:h as alkyl, and
the Iike| provides ett}bn?pealgﬁ d)ﬁihrl*nafla thel lreeemtldm ingattied eutdni eitahietdnganic
a co und of . der, t -
solvEr P bR e AL AL Sy dr o s S DR bTEenst
tolué‘_ﬂér WM, 4nll)the l@ec&fl’ﬂﬁtwﬂéb&h@éofﬁﬁd optional(yl ih thdrenéd df%n organic

-CI4R- where R is hal oal k E.and h
or 1norgamc base. Preferably, t%xe organic bas>e/: is triethy amn%t, p}(?r{dlr(lge, RH Ps

methylmorpholine, collidine, diisopropylethylamine, and the like. Preferably, the inorganic
base is cesium carbonate, sodium carbonate, sodium bicarbonate, and the like. The reaction is
optionally carried out in the presence of a drying agent such as molecular sieves. Preferably,
the reaction is carried out at room temperature.

Compounds of formula 11 can be prepared by methods well known in the art. For
example, a compound of formula 11 where R® is phenyl or 4-fluorophenyl, R is
trifluoromethyl, and LG is trifluoromethylsulfonate can be readily prepared from commercially
available 2,2,2-triftuoroacetophenone or 2,2,2,4’-tetrafluoroacetophenone respectively, by
reducing the keto group to an alcoholic group with a suitable reducing agent such as sodium
borohydride, lithium aluminum hydride, and the like. The solvent used4depends on the type of
reducing agent. For example, when sodium borohydride is used the reaction is carried out in
an alcoholic organic solvent such as methanol, ethanol, and the like. When lithium aluminum
hydride is used the reaction is carried out in an ethereal solvent such as tetrahydrofuran, and
the like. Reaction of 2,2,2-trifluoro-1-phenylethanol or 2,2,2-trifluoro-1-(4-
fluorophenyl)ethanol with triflic anhydride provides the desired compound. Optically enriched
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are as defined in the Summary of the Invention can be
prepared by proceeding as illustrated and described
W(i)mOOSG)thE 5 below. Schenme 5 R2 O R3 Rl Rla R3P®BULBIR02773
, + HOR R NV, ~OR R,I\P-(?)S\]/%NHZE_—%I) R R1
comlmad ROfognipia 1 beareberobtajned Py rqductionqfitheqopigsnoptigs halogenated
aceto%ﬁéﬂo\@wgﬁ% s&@abﬁ%ﬁcﬁﬂhg@ﬁt sﬁcl‘%%’@t@é«lﬁ%o@ine fo@BP]yJIﬁvIﬁ- domplex in

is a suitableleavin

the praserice w6 sitableanais ST BPkuesdS) oir{d)-CHS o caﬁak/ét or &%ﬁ R)ame -gighenyl-2-
pyrr(? ne-rﬁetga%f fﬂ%ﬁie b@]‘g@mg prB\th cﬂlﬁ}’%ﬁwhbpﬂhi% tsthéh converted

for a, and R2 are as
tocoﬁqfoumem asrdeﬁdmeec&hmry of the Inventl on and R is

YRR g LB TR AL BE R G P o

Brovi des a
exani;ﬂé rwm@ouhas offoenule 4 tvhem R ds hydragmemddﬁf isi-ffallylene)- S#TRR™

di
Whelgllgt ﬁﬁﬁ(yé:[lqﬁi;[% . Xl%edgl% | n&eﬂyiﬁl? ght% ) C e orr(])f: aﬁ‘gfg ébgl'lg‘gzcontammg
3tol @érld@m&?llna( yil Efgad RH erd dneyl |and<$34 ioarylhdan bel pmparednhy fodtowaredhe
i ona int res an r J.nor
oG ot S LS BB R) 5.0 Y DE e
dlsclBXLfré 4 J@ﬁch %l‘u%cﬁﬁfoﬁ’éfédwﬁﬂ B% kdtifﬁenolé @1}( td editlf@}/ A compound of formula
i1s e a an e, s ra
12 whw{} anp ihogs aed R?li:e@%h?@aﬁ*ﬁéﬁﬁ*% ey G ﬁber?g‘fyé and
R*i§ H&h%ycﬁaﬁe{alﬂgm akey d&&@hﬁﬂ&rahyd&spyaﬁheylﬁqemrsiuayalanme?cen be

ed out i'n the presence of qu 9
prepalgé by r®9fmg dichlorpmetbylsiigne 3y 1‘@\b@gen—3|ay @fagqegrblm}bromt gollowed by

tetrah (ﬁ&%’r g/ﬁq ‘il%"hﬁb éQ%Ebé%glﬁé gpéé%i fre f(ﬁﬁ%e?éﬂ%&rahﬁﬁ%ﬂ?ﬁ

ylmdstln;dmbﬂ]buteﬂmne eQaudﬁlicel of 4-[Eimpibybygiratydfopyanrt- slmethygileH puten-1-
e i R o BB R e

be cpivefed ’ﬁq(dimethyIMMdmpwnl-yymfcthyMyl]aiamme under the cond1t10ns

2,2, 2 r|f u
el B St B AT ORRE AR 7 o s o
forrmadmcwme where Réﬁsh}@fdgehpaﬁdillé[s lal dna]kglsﬂ:m glykaumem Blg »a,1-
sui tabl e reduci ng agent s ch a

R R R L e L SO T
dimHERSLASPEBESw R mﬁlgtrydgentQﬁhP#@H(@lzmﬂ)}B@@%wdd:&}(1 1-

exanpl e, when sodi um bor ohydri dg i S u?tgd rhi%}lé&n%ctl on
dimethylsilipar-4alidsne)proran-rel whichygen tedystign At e 49y 04
hydx%gerlaﬁ&h?ca&lon ShdiaaR!folicid bl RRidhiidiBwoli sdvide B, um

um num 30 hydride is used the reaction is carr
dimethylsilinanadrykidenelpeapionicocidewhicls eaarbegenyeged %bfiweﬁwéwmaﬂ -4-

ylal%’prge aﬁtdgﬁrlk &a%ovgefi‘ Eﬁrhﬁ(ﬂ\ngfof formula 12 where where R is alkyl and1 R*®

tri uoro et hanol or 2,2,2-trifluoro
and Re"zltogeﬁhen Vit énml 3 msattanatﬂd heserdsyelpalityene ringeapinining 3 to 7 carbon

P SIS SRR TR P LB S ety

dichldrod a8, bectabydaosilon (Bx;ook etlabtCamJ. cﬁhemh197@o$ Bewitbndi ng

| ogenat ed e li :
mer R fane iec 6 R BBREPEDReda SR bR S Pl fom 0
protected 3-(1-methyl-1,2,3 4-tetrahydrosilin-1-yl)propanol. Removal of the oxygen
protecting group followed by oxidation of the hydroxyl group would give 3-(1-methyl-1,2,3,4-
tetrahydro-silin-1-yl)propionic acid which is converted to the desired compound as described

above.
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the presence of a suitable catalyst such as (S) or
(R -CBS catalyst or (S) or (R)-a,a -diphenyl-2-
w@oosor490é ne- net hanol in the presence of BBN tBCPUS2008e02773

chiral alco oI C ert 51 npoun
TR rgmad s e iR RS Ak nd @4 SRR B s
form i’ﬁrﬁﬁﬁl‘a@éﬂi lﬁ%ré’@blbﬂﬂfﬁenwhg c&ﬁﬁﬂﬂiﬁg BBno 7 barbad ftomk@here one of the

exanp ds of for Ia 12 where 2H
carboantamm%replgcad(bm Reiom SicRsbRosena s hpre e iRy
yl)alaﬁi'ﬂg AR d33 teR@Rhier QWaG0- pﬁbpyi)camxg-methyl-(z-

teroc Ioalkyene rlnq cont ai ni ng to 7 carbo
e

vinylextyethl)dleneyi apracears agpagas Rcwneaiﬁ&pnhgwy orgpkoy etafn Jpe
Orga n'zeef? %}E% tﬁﬁ Qbé)%}ﬁgsuﬁtgﬁe i‘é&u&ﬁg’ sedtEgh g@ﬁtﬁﬁlhﬁﬁﬁiminﬁm

trahedron, 1997, Vol.

hydndm gpe (¥ Mpropﬂkmemyls@-‘agﬂméye@wlmné Which upm@@qyem%@

r.ein n r ;
cbtordH beR¥ G GORL R U0 Qlagflh’ Chols, oS OBPANELd Blovide O
protectédd- @memguflgjﬁ&mmgrl)pmwl RBizh ambe%aveaﬁeé topthi gesired

terocycl oal kyl al kyl e.g.,
Comp[)l(rg’ﬂsrggsr??h%%ﬂ’%hydr opyan- 4-yl net hyl si | yl Jal ani ne can
b&empw £l @ﬁﬂﬁdzaﬂbyxy patettinggeroipcidm a@nmpdnylﬂ of fomala\i tihere R’ is a

but en- 3- nesi um by.om de fo
proteq i AP AFIBGFL A RO B TP RaBLL R L R Ros Bydgegen. The
condxﬁ?ﬂs(dtgﬁdﬁrétréklﬁbxl)eﬁtgé éa@lkty@ I’pﬁﬂe}bﬁﬁg éroup depend on the nature of the carboxy
e Sl
protedfng e F A5 A7 BLe A D) ehiS YL CRGEE RS PR speton
condlﬁ&% IMHH ? afplcRud Ble such as aqueous hthlum hydroxide, sodium hydroxide, and

hyl)tetrahydropyan-4-yl nethyl5|lyl]prop|on|c
the hlsa:m@n Alsplegiicabcntisest as e tiapsi eipaned apg the ke

k&h@%&{% @%dfe%xﬁﬁyexm BBt a%hbaxécﬂ a%ic?d&@@ave 14 (X is

Itions described in Smth

a leavhdg grottwhidhapon reactionywitheany aminggapoundgf f'ovmlé@) h%@@ﬁldew
compilgndz dp%%l?s Ih% e[cﬁré@%}ﬁa[c e%vht?vehﬁ%ﬁﬁ’ Q@Bfeﬁd?gd Rd3hdnSedcted
with ehinpetg/ lSmI 4 smmwnydnadzram iitrean begﬁnb@tqdruwarledhdavesence of

compa\nﬁgﬁﬁggg Sxamp armi % iﬂe A&xvﬁxcf%{!u? Péb\f;% 8 gl’agla hahde it i Jdtis first prepared by

reactlﬁg'@PE@rd(rﬂﬁQils}D hitha tplogenatieg 3geni suth as thlonyl chlorlde oxalyl, chloride

o G S0 SR LR v
14 is E@REHEI0N sﬁ@ﬁﬁtehcttm@&oﬁlpcbdndvm Qwhate BX lsd{l)twmnlil\mw]ha:bresence ofa
suiale remmip B3 BB LSy ofdthoptiosphohins " ©
hexaﬂwrémbsbhhél(b}]g%)ﬁ aO-ben%tﬂiﬂoD@-yﬁW MNSM—tdlﬁgﬂgtlﬂ?leemuyﬁ

hexafhgabpharbaRgiBL Hyet- Reiaieaitiagolflov E%én@té?’ﬁ‘?t lélaomum
hexaﬂﬁﬁ)trfﬁgig?ﬁﬁie QAWKYSNE (3t HHMUMiRbROFY)- RethPlcdib6B @S hydrochloride

(EDQ)L, &étcﬁylphwyhca@boﬂntr&er@ﬁ?@mstm likp, pptigmylly ndhsiresenss ¢id-
hydrogﬁgﬂ1§5§%3}¥ g-fgﬁ’ﬁ)t bit0in theg})éesence ofa base sueh aks N, t]\f-duasloprop}él:-a .

tetra rosiline Br oo
ethyla\nmertenﬂlylmm N&m\)ylmpmholm mttmmkméné@ilw@wn selvees are

inert ot $510erouCh REBEAGED e ORI IRILES IRy RhOBhlfsc! ©
chlordfofrh; enﬂtthwllike), aRet@nidtild, At V-dmyadinyd®ithamidd,-eftieyqat spbeentsisuch as

i oot AT ot oroup bl Give T

3-(1-methyl -1, 2, 3, 4- tetrahydro silin-1-yl)propionic
acid which is converted to the deS|red conpound as
described above. 44 WD 2085/ 074904 PCT/ US2005/ 002773
A compound of fornula 12 where where R32 is al kyl and
R33 and R34 together with Si form a unsaturated

het erocycl oal kyene ring containing 3 to 7 carbon atons
where one of the carbon atons is replaced by a

het er oat om such as oxygen e.g.,
(4-nmethyl -[ 1, 4] oxasi | i nan- 4-
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yl ) al ani ne can be prepared by treatnent of
(3- PGO propyl)-ethoxy-nethyl-(2 5 vinyl oxyethyl)silane
W@ 2008/0249p4 ocedur e anal ogous to one descri bed i PCT/US2005/002773

YL ageE or Bt b ff B e O Mhod i GtosfPRuthdd b

App m’eﬂfohﬂ@tﬂ@atﬂin\w)s US 2003/0092634A1, US 2003/0232863A1 US 2003/0134889

WOl AR VSN 34 BB s

Pateﬁf N&. 6,506,753 95HB30; andlee306,734 98th arSRorp&ritedhezeia by deference
protected 3- (4 nethyl [1, 4] oxasi l i nan-4-yl ) propano

lnﬂwhﬁﬁwebhn be converted to the desired 10 conpound as

AddHERET Br P@egse@*?&\ﬁc aﬁﬁg@&ﬁto&lﬁs éﬂfbn‘ﬁﬁfaquy protecti ng

group froma co ound formula 13 where R is
pr dt @wtrioney gﬁtbwewbw@rél@n sancks i esprera m@ar&@ﬁ%&% ageptable
amdta(adf?% @altll?y Kactin g tlg fre bE%In 2D the JEpoufi®Rith bl H%ab’éﬁgally

O renove 't oxy protecting group depend
accdp&lblenaonganld; hleorgamb@xcy Alpnrmt@dw m@agn@awlca acce&fabiﬁb@e
oo 5t 5 S AT DA 8 0 Bl e
fomaqﬂﬁé) t@mpdund mwutnalmammzeweallmdapm’vﬂdmdngmc deqrganieibase: h e

inorghiiE Ao SRS b SRR R M Bhermopgucily
accéplwb saRaRIohpduids ofithe pedsént atventiacirelsed ﬁjruhmthe\deﬁmaol(sxecuon of

| eavi n n reacti a
this Agnliciing. OHoPaTe T pht s PHBE comppnis B B R can
be drép\ared'ﬁﬁi%g@éltsl of HeRehri rﬂat@l@nd otahtereedidescan be prepar ed
nd then reacted 20 wt npound 15 in a st.e

o Theiiopaci o %%mbas%fog@ﬁ%ﬁtﬁ? eainnomnds 4ty meSFﬂfén%ﬂe%??eé’e
preﬁ%;ed ﬂ:&'frﬁﬁléelq'eslaﬁndﬁé’ﬁas@ ARARInSalt bf adidRidafnisyetoeel. &6t katle, a

an acid halide it is first prepared by reacting 13
nnom@rcefth@ presentpvegtion insankasidadditian sHigior st Y beigaPerisd 10 the
corrleﬁJoﬁﬁli}{é ﬁ%@i)%% \N? ?reaﬂcﬁga’éllbﬁl 2 suftSH1ObdsE .o 2t diein Ih&&%xﬁ@ Sblution,

en reacte ound 15. Alternatively,
sodmat hydacxéde, awd the Hlea)i mweundpf thesprefenfcpesntion inrg @ﬁ@t qﬂdmﬁm salt
reactin [
B A RO D i Ft i PSRl e,
hydbeehloeit beidzepd)e- 1- yl oxytri spyrrol i di nophosphoni um

hoe é@{q%?yﬁ%fgﬁ%@%bﬁo%ﬁ%B@g Er)es?nt nrvgr}’%) ﬁf}? l_)% ?rg?ﬁr%dnl])y methods

knobﬁhk@fﬁob@diﬂﬂﬂhﬁ&p Riaillén (HdBﬂfUF or example, N-oxides can be prepared by treating

é benzotr| azol L vl R TR M S o0 1
an ‘H’@% lee g%l;jﬁ presen inventi gag g.,

trlﬂlloﬂ)ﬁerdédﬁﬁ hé) ;&Hhﬁl@ib ﬁﬁﬂyﬂe}beﬁzcﬁd iibjd (patfab@tdlablﬂ] fera-chloroperoxy-
ydrochlorlde -di c

h
e e P el Sh e oo g
sucl?? Qs ﬁlmfn%ﬁ]\éﬁﬁﬁ@)% SRS Relly l0TBT Witematively) tHdTe-oRidesEMiReco@fpounds

base such as N, N-diisopropyl-_ethylam ne,
of qfﬂheaxrwntamqnéon sanrhetPRRPRISR KigRIhe Neoxiderad ap ARproRriafe starting
mateHit abl e reaction solvents are inert organlc sol vents
such as hal ogenated organic sol vents é net hyl ene
chl @umighainds oftef Sieqhesentinvenion in anoxidisgd fopp éarthﬁ nr@nareé from

N—otxicit\l; gﬁ@?@%ﬁ%g’ﬁ%@k g%g%?n@%{tg)ﬂlbﬁ/%%ﬁr%’w&l a?‘lléﬁlybn?gsagent (e.g.,

sulfif) @ﬁllﬁﬁm@@db RPREAYSPRBHIION 2iftiidn b@@h’ﬂblﬂ@d@dmﬁn lFQﬁ‘PhYdrld\e,

phoép%) 'ﬁ%ﬁ‘ lﬂgrb(? g%{g%ﬁg’%[)u lﬁg g‘iﬁ Ql?%gleqh%@rg&%jsdl%&@ 2.,

mm&ﬂﬁﬁkgﬁ&%ﬁﬁéékmuyﬁoﬁﬁﬁaﬁmﬁﬁ&sbaﬁmpSQECZOOS/0134889
WO 02/ 098850, WO 03/024924, WD 00/55126, WD 03/037892,
and WO 95/09838, and US Pattént Nos. 6,506, 733 ,
6, 576, 630, and 6, 506, 733 which are incorporated herein
by reference
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5in their entirety. Additional Processes for
Prepari ng Conpounds of Formula (1): A conpound of the
W([DB(E)SEIMDM nventi on can be prepared as a, PCT/US2005/002773

ph ceutically acce id addjition salt by
Ofiug der YRl Ves dhe e OP'adsmf Bffatﬁf Rreseb Ry eRtioR o besprapared by
metmbﬂmmy tHos@bt dfdm@‘f(%l%lﬂltlﬁﬂie Qrti(81Q! fRMirtheP et sIB8NSSulnier ef
acid. Alternatively har maceutti cal | y acceptabl e

al. (19¥0Bigergarsaiatd %fd@éﬂa{ Claﬁml%{'fycl@ﬁ%uml HD- 488 p @rseéﬁmple
appr?ﬂ}}é%?&}ﬁ%scéﬁ bEPr 0351%@ 8y Féﬁctmé alfofd Qfeh%lz&&‘@otﬁﬂoﬁﬁd 8€thpresent

ormo e co phar maceut i cal I'y
inventipnepithesiugable oar ml@nrxgraggﬁgggu b 1eedexyalkyiverhgnedhtoridatg,

C 58S suitable for the preparation
pamlﬁggﬂe&y@gﬂpg@a&%&ﬁh?gﬁﬁy acceptabl e salts of conpounds

of Pioteetep derbetives afWiertoimpourgls ef the prefent irtyentipntdae be made by means

definiti sSec f .t I|c 0
o P LU IR SR B ve [t IBTB L i st
to thp trestentofiprofenihg groupsand tieitxrempyad par Imjfouml ind. WalGreengProtecting

the starti mat el al.s qr, iqater i at.es e free acid
Groyps in éegémﬁ”ﬁ'gthf%‘?’??é g{Po?ﬂghnc@t 05, JpC tlﬁ%g]pr esent

| Ng6mpdu@bs 6fthe p&esenprneaﬂroﬁ ¢haly be ﬂmﬂvhmewﬁrexwﬁndﬂ f@gnélﬁﬁﬁ?mg

addition salt, or a dditi.on sal.t fornfq?fHFor e

the processHHRsURYEREP™ 2 éoclw e ORsh ce Bh CLamaeys Of B Bresent
inve@EA hdyWR cdAVdnichy B?egé%@d berecadBikitRE ot irhﬁlueous/or anic solvent

corresponding free base by treatin 1% Wit h sui tabl e

mixtyrgsesingeorganic keRTISHER asyinxaL feratsls W@hmeﬁ’@n‘§odl um
_hyé&ﬂ?étﬁgﬁs oiatﬁgpltegk@nt in'vglﬁl)on chh Wﬂﬂcﬁs AeilihGviab AR Roisomers
invention In a base addition salt formcan be
by reaelingey peathie mlxthl@ of Siercemperndivwity anropticallyiagtivpyresobdng 3g5f to form
o bl st Sofihihat Refirating A QIR GRlek arBiRt el
opticatin pive epmmpmme dWhije reealbterif ehantiomers gart memdfoubuammylent
. skill. i,n.
ciasimotc B8t bomb i SERTRIeres IS, SREcBIe qompleres are
prefa@edyie gtndystﬁll1hdnéla$1ememnerlcrwlesmt Diastesspinkrs duavmdqstdlczphygical
aci d r mal.ei

prongbi gt e SRR B PR SRR stacu B, B0 o eaciy

 sepal@ddanitskigCaddantage dfftigese dlksiﬂnlaritlea ‘Tht dlméreomeﬂﬁdn Rrsgpafitel by

so|l vent (e.q.., hal ogenat ed hydr ocar bon
chropaRBR R PR IERTY: B ST ON rerelb b SR basrd samgifgpences in
solubiiy. Nhe ¥ptitaty ire lehehtioMEPio taf Secodred) hlohh &/itRiRS@Elving agent, by
i nvention can be prepared fromthe N oxide, of

any pagficalipeans Batwayld mﬂfgre%'ét ipEAceipizaton. G%WBE?{H?%%@‘%E‘FPQOH &fthe

techxmgﬁe% %plshchm ehb %oluﬂoﬂlmi@ré&s%ﬁférsf&%ﬂlﬁ@lﬁdbﬁoﬁ e &Shic
N- oxi des of conpounds of of v@r esent

mixtpipeambe Srndin Jearetacaueg ArerCodles @@mql Hg lsenknaptiorgers, Racemates
and %%’Jro%ﬁﬁrasf I?(ﬂlanfle b @6k e, I f]rggghenyl phosphi ne, |ithium

di um Bor ohydr’i de phosphor us
_rgpanétﬂbﬂﬂ_we;c_dt&gﬂmom de, or the like) in an suitable
| ner r L 0le,

ﬁx 6%0210%2311)1(1% Hl%’gljlt}lo?l@%wg‘aq Pg)lges)sé%%{natgg %8{% noh:?fap%gfc%%ﬂ) Af
biol@ﬁlﬁﬁd@ﬂt«é afusRCTMEeBador RORIFNg thePriadgickprelwell kadvnvipsheadrt as
d t he c?g\pounds of of the present invention can be
‘Sc‘bsf‘eedpba? d by nethods known to those of ordinary skill
I nMokhecl@fal artidodies art prepérad tidhey stahdtnditéchnijaes, Hall kindvat inghe art,

s sl 1 o R MRS 33, PSRATS 2h gt
therdo@Rudiasie8PIBEEBY Bilckl ¢ alc 19820 /2Vino N8 8@7.I Tdidallgth R 6uEp @tlﬂtdis
of the present .
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5 invention with a suitable carbanyl ating agent (e.g.,
1, 1 -acyl oxyal kyl carbonochl ori date, para-nitrophenyl
wa@arbonave, or the like). Protected derivati veBCDUS1008002773

..CO S, 0 resent invention c be.made b

ImrG MHenG Mets P RGOSR SONERE R FiET s pnd the

spl&d {(@idl optlorh@ls GéveRt] 148ge 19Mph h@de%)aemnvﬂtaﬁs damﬁat&ahto&mgldbells If
the creation of protecti grou 3 nd t hej ﬁi%&ﬁ

desiss 5P RBh RS 19 pe irexie L s FepIog SR By epecifseib et ol by

appguﬁ.’gadf‘ée@l s%éﬁﬁ@nqﬂosa’ platé Or Wéli &dated withahdanViké£ B- &ll§®i§ness1ng

Conpounds of theAgresent i.nvention
b

me@bm@hwﬁtlmup@géwleapecefrc fpothgarficgryiH bindte éheml%@gé will not
be @ﬁse& Q@a \Wﬂfﬂ: kQPof RS svﬁﬂén\éﬁh e[@esﬁl%nQB deMg bRkIe&ibsociated splgen cells,

COﬁpOUﬂ of present |nvent|on may

are (d@nv@mp@rtp Ifyse p\n@npnyeé@nwlls m:ﬁoyg hyhridomas. Reprepengativa murine
mya & O fglr L%@ t@xeﬁ rYﬂﬁhonﬁh&ﬁdér tRose 454iRBle HoRPHRL erican Type

ven SUC I OXI N, tetrahy rofuran or net hano
Cumﬁerﬂwmﬂmd§TQ¢)the present invention can be prepared
heir in Ldu ter r [
r aC Imng (‘Zﬁl 1?)0&’1&:5 Ofipo él og"%&lngﬂ) 5@1 nwnihﬁ}ﬁg{l] g@g}toiaggl s?c)]/uences may be
forraed frome thieas@lsy mtbgoc&@mhantibodjf mplreules tp adducatheir immunogenicity in

i LD Gl Lot sPLCRET iy DR ap( Tl Apte . USA 1989

86:620ANShaw@al. JVihinkifiol. @987, 138:053404ndBranh eliBT BiceroResbH87,

carrjed out u5| steroneri,c_deri i S
4T3 BiesSt 8 N urfﬁ@%?i%@% SR eb Pl Scifce L8, b1001 534;
andqeﬂaleeéleﬁazafeel@@ m SQE’fEIGPIuKli@atQ)n Ncpswssbalﬂuuonﬁled Dec. 23, 1992;
di ast er eoi soneri eoners have IStInCt

andfhiss Petent Pubkcaa@r NPeCiB @'3)79 169, ﬂeblt$?fb3e@ozht1§94)bo. l'i ng
po'&ﬁtﬁwod?ﬁﬁ'olé@lﬁlls ﬁﬁglﬁ&ts %gﬁwbwsﬁm 8, Gnd swoleanesbﬁat are

readi |y ~ separ at ed advant age of these

capeble Qf erbhibiting ml@rsmofpa@aldql@fhm@remm?@f thempatsat Bemsloapkatipgdy
mofeBlif %%@cﬁ@é’d ng BOFH & ﬁpihﬁ(es fi’% et al Proc. Nat Acad. Sci. USA

separ at resol ution tec Ues based upon
1973i 69 258ndechnian et goBigbhdri. 1976, ThéNﬁthlt};lalh btyal.Riochem. 1980,

wzg%bgggp&g@afg%w%. 2GR el 8da ﬁke 1%5 5@7 gm%s%m

any  practical ‘nmeans ot resu
5, 09 nS 13aamd 151 132,405 o Hastometel danidei. b bt c}ks é;9|4@f7783m0 bédntihat al.

|
C ot R o PRl e SR BB he maportoel
antibaaﬂiy eleé el pebulatiodsiarvirdaSaile st e @986, 824: 18 1ukdrf dtlal. Science

198y 15 r0gb bt s 2 SO R o Bisa 3D gk Sl B s

25415@%13%3@ 11 B apridérhodst O8mp.Wigh Endiaidl. 1995, S®4EB@bas, 111 et al. Proc.
N,Erocesses for the,gwneratlon or purlflcatlon of
a

i4spégict Sk &8 B/8 used. Methods for preparing the

bi oG G% g et for IEHéQié@V | i8Rt Ahih p@ﬁlongbﬁtﬁypﬁﬁxﬁolecules
bel ow. Monocl onal anti bodi es are prépared using

selested ftpar de phagh disglay élbrawevan b lted; i syrileesiged, and §19@¢d igto any
N e L

inchidings fobexdmiple, Baststiabtyeast, lnsm&anhllmaMndmnmal@Wystems Expressmn

sys%%%}%@fh%lg }%&ngﬁ;lgo%e IﬁtETsTcrIBﬁéld Zﬂé harif/et Xﬁfg&ﬁiﬁégg%%%ﬁ Goeddel et

al. Nemio/HX7D\281 5éhj Grpddd et atloNaclpacottcedv Rex 4981, 6r405’bdﬁustpeah

nd..t £ I ver arg y
Avfau Ro JHRETR S i SRb e, RRYSLTH, PRICRp YOBE oi Usa
1983e80:2 BOS, ahdh Sicbgilisiesn al €kl $9800.20: b@ scr eened (after

renmoval of non-specifically adherent cells) by

applying a cell suspension #8 a plate or well coated
with the antigen. B-cells, expressing
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5 menbr ane- bound i nmunogl obul in specific for the
antigen, will bind to the plate, and will not be

wo 2ovsedvenay With the rest of the suspensi on. ReBFUB100510p2773
B-cells, or all dissociated spleen cells, are then

' i ndiipEassion systegts inyeapt ingladehesecisscribed iy Hlmmmehylbﬁo@oam Acad,
Sci. F%%)A QW%‘& DL I 1 nﬁBazrgﬁ&Of@%s' 15@%@{; Jaerokl ﬁﬁ;z 9. Biol,

di zation$ I ncl ude t hose avail rom
198An@i14?e Enmygsel. JBusicuisrabid!| 1986, 280 41 AFIOSpn el 4. LidleneMiceobiol.
n 0 n~ani,n
e e T O
1984t 38bld 6§, el @veroestt tical rkﬂuamdlhk%ﬁ lmﬁp‘gz&rﬂeﬂlﬂe)rg détal.

BiofJp oy S50, ST b of ¥ L Pl Bl TS 5 3Bl Mol

Celk i) 1983, 3: 3’6‘76[110]8 Pat 9805, 4,838 14854 ,4,9203 5 BBrath &tal. Wature 1981,

3007RSISmAdi o9h L, Gt yf}l)%g,e{o Ao? 8@?@%&@% Gomot 1985, 10:49,

Bal@a&: et 2B Biochn. BishiIO MRS Colnnith. 1993} MIZGZSZl%f} Tliﬁaﬂn e'%%? GeEepmss
tion 6, publ i shed

|icC 519, 5
264032 pRplet Bubrac el dheRedel, BBAAOBHE 1d30-1 o Relinetal. EMBO
J. 15@534 4234791 B G bean Mppli AN N&DEF o4, 234 LRORRMaBona? PBblication No.
ab ).sub.2, FV, ‘and sFv nolecules, that are capggf
%ﬁﬁ?bltlng i mrunol ogi cal bi ndi ng properties of the

par}i@(ﬁiesm&(ﬂe J)goﬂ@ génQQHMBseGR lo&f eﬁ:c%ﬁ}glsﬁgqétrdggcx%ggm U.S.

u5|n% known t ni ques ar et
Pat.&¥g. 4, 74505 12@“@?@ ApdicatgnINosHoR h%ﬂa%ﬁ9and &P 158406 Naak et al. J. Gen.

Vzra“l%@s 6’9576%77% gﬁm L a%éﬁn%tli\e%l Jg[zﬁ’%ﬁ P?%A@gggcar%one‘hoe? 3l. Gene

et al.
198&57(3H9}) MaxR et anblafi eI I8BR1S5:58RS594, LobQIV &l danet al. Mol. Cell,

t l,. ;. a&an . N~
B1015 1%}28 g% angth n}grroc g?atgflf:dc{ cz,?H gAiwg ?hg#% g/’hy%{lma et al.
Genpli98f& 5&12§$;Iaa§1f Maytm el A Ims LBeg) Numemup aiadhldvial strains and
nDIec i ons |n vitro.

Varl%ﬁf wdl c%gr?spgp nw?rﬁlll%wi gggct g% &gl%eééo ¢ deseribed in Luckow et
al. B/ Tedteelog? 8898 67- 5213111&10& @l. GEA&RJE@VGMERH@ &8%0w IOK. et al.

Yang et iol. 199
ods 050 Lo aplang pp. 1986 AR Hpedaseiiih Nagpse 4985, 315:592-
594Enzynol . 1995, 8:94; Barbas, IIl et al. Proc. Natl.
Acad. Sci. USA 1991, 88:7978. The codi ng sequences for
t h&VangBalipn greRressiogiean benseomplished asrssesibed difkgima et al. EMBO J.
198370k R Ubi6iSnan SEAIEAAE dydi! amd ke B@ﬁQPsﬁ '7%'7%’ Bobi A 41, E8# 1985,

be isol ated or synthesized oried i nt0 any
41:52 14 and ]S Rab Moo 39%.2 1oe Bitiet Batufasiof exprradisi cnpresﬁnly can be
S em c b c u
i APh AT 8BS R0 el BE) ok,
198(}751&2@55 ans égasmm 76Ex7|9#,e45@7cﬁ66 zsmmm b60,653cheé Riedsued U.S.

T L e s

et Thé profiution loﬁreémnlﬂﬁaanedanoﬂJ% Qectcﬁrs 4R Déscribet! ARSI Pat. No.
648A§%%ication No. EP 36,776, U S. Pat. No. 4,551, 433,
’ er et al. Proc. Natl. Acad. Sci. USA 35 1983,
80Bafinim texitltyps alkemnbé sttaigdd B estabkdhingl8 Growdfl &fifires of 8
i WD, 20 5/?7490 cw/uszqg /002773 EXpressi on systens
OSW’% Qb 0 pfermantss andiiben parpsting sndipupifdne e femented mixture
in aoBbxfd@nceNathl knoﬁﬁ?ﬁbcetﬁ%s USA 1978, 75:1929, Ito et al.
. Bac%%rlol 983, 153;163, Kurtz et al. M. Cel
B. Ay of the gpveslescnibed paigingpreductipn mgthedscian ba/nsed sbprovide the
biol 9@315& walditAefit HoREHO Pre§int f?llvenn% Gen. M crobiol. 1986,
: 3459, Roggenkanp et al P Gen. CGenet. 1986,
202 302, Das et al. J. Bacmerlm
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5 1984, 158:1165, De Louvencourt et al. J Bacteriol.

1983, 154:737, Van den Berg et al. Bi o/ Technol ogy
wad®8/07804 35, Kunze et al. J Basic M crobiol. ROBES2005/002773

25:141, Cregg et al. Mol. Cell. Biol. 1985, 5:3376,

U S. Pat. Nos. 4,837,148 and 4, 929, 555, Beach et al.

Nature 1981, 300:706, Davitilayv et al. Curr. GCenet.

1985, 10:380, Gai]lardin et r.[. net. 1985 .
10 Tho comppyngsaf the iyengion agg; Ssleﬁbvm“%? EOFSW%WE%@% pm%s?%ﬁ
partljcgﬁg’ ’cat%%‘?sirz@fk l%tggnd/a_ﬂt B, *ailq'd &S&Tdm%ly ar&estul 18 8matidddiseases in which
Yelton et a r oc

cystme protegse ackyigy qopuibuterd? fhy patholggy *"\lfél(%@/matomf@ggy of the disease.
& AR ehEcH dr@setil in R4 Jutdidfhaunddeord
For?m ep'%ngl%cgﬁfg%ﬁ’tgﬁ%ﬁ cat |eon I\kg eV\Dle/ 010 57. 1 Exupr esgf grr?
including; dtremat lindted o, fpyaeile anpet digbetes, psariasis.peulbple sigPis megphigus
J £
vuldfis %ﬁ%gét's &&Qﬁb&yﬁéggn% fl; %1‘3@ lEéﬂsSe %%18@{\%@2 Lﬁﬁ‘atmd
arthﬁtls andl Keshimotd Sthyfoiditis, almss disedersgiBcludiag, bvt natdimited tca psthma,

allog%% ng)gl\gfg hé‘y%ﬁs%% gl(l)clhk%lég §1§c élf’fl]%f“_]rgdﬁgt c&?ﬁeﬂg@g@%nﬁ& fkue grafts and

end&iianliﬁs? 594, Lebacg-Verheyden et al. M. Cell. Biol.

L odstheg § 7o Rpeideeidin HiprdfsMvarf B2 asiosts, dihas

chr(Mi?d’ dtistiudttve likmonbx d1R8B,(c.¢., &Bphydbmm); iruschivditis exvdssiad airway

strains and ariants and carre din er.Jm ssi v
clafapisin sribse el Prediisonitner DL R i PRy BEERHRE if grplaaue
ruptdfe afd afleronl. WaliREANSIiOENN1iEAEBIN iift TormbtionMnt] tRérefote, 8f Formula

GENERI C ENA NEERI NG, Setlow, . J.. K et al. eds. Vol .

(D) age usofid innithe Pedmentt systenyp amylgiggsis 277279 and Maeda et

al . Nature 1985, 315:592- 594. Mammal i an expressi on

can be acconplished as described in D jkema et al.

EMBO J. 1985, 4:76 1, Gorkesfih2et al. Proc. Natl. Acad.

SC | ?%1&9 ﬁ%tegzegmlﬁ&?c?%&%? gh gaﬁt:ulgtl the@ealtﬂ F%ﬁ’ g %hlbl%’éy

eat ures
actmmnmﬂ thawnmopn@szf ithsrinyeatiomeantby ciptlerrma@%bv lasth@@s}@PWb éfdthose of

o Bl A0y S P OB e

mhrﬁnibﬁ Therédf by &;sﬁ@?n;ﬁﬁﬁjs are 10@Wn7 Bgpically5®e 2885 meagires protease-

RN TN N L T A -

inhB#6:19A¢Haty afheet furthdn BidlegicabExangdents6,nafe. adenovi r al
vectors are described in U S. Pat. No. 30 6,485, 958.
Botuli numtoxin type A can be obtained by establishing
and grow ng Qdniihikesiodbnd Eﬂaaﬁweu@bauamhmsmdnmum in a

]]: glgggéegé %1%1{9312&1 ofl‘ht éé’géetsly gg and\mp lﬂ,\l ! terelaeln therapeutically

effel%ﬁ%a@ﬁjdiﬁx%sxﬂa APorHe Ushf aAbRLEtAIRSMOURRACRE ﬁitﬁé Brt, either singly or
production nethods can be used to provide the '35

in combineerc wilaenaps e Hereeutic agemitin A H)@ra,s?lé%l#ﬁt effeq{iesAmnant may

varg %g' g 1?g7 ?ﬁt@é’ sé?rgf{y%&l@%fe%@ ZtKg Bge éﬂﬁ'rélbﬁv)é hHlﬁl of the subject,

I nvention are selective inhibitors of
the tpyisnm aféheprontpeniseused pml othws factast | Bor exaepleydipsansuiiallk effggtive
am%Pngs/ §Fa comp%&%ﬁﬂﬁ@nﬁgl)ﬁh gseﬁtsﬁt/éﬂtlofl Ray b ?Q'ﬁjoﬂlgabout 10

I Seases cyst e prot ease aCti
micexpims peukilsgrhm bolhewpiaht(pp/gypeadal torabayt ﬁpmlhgtam pg kilogram

t he di sea
body weight (mg/]scg) per day, typically from about 100 ng/kg/day to about 10 mg/kg/day.

Therefore, a therapeutically effective amount for a 80 kg human patient may range from about
50
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For exanple, the conpounds of the invention are useful
in treating autoi mune disorders, including, but not
WO pevseros o, juvenile onset di abetes, psoriasiBCT/US2005/002773
mul ti pl e scl erosis, hi gus vulgaris, G aves'
T myy/dpg g eboutr. égtdammcaj}y;%nsabogykmeﬁaz to ﬁbpwsl 00 mg/day. In general,
€ [
on LR AR P o ATRL Bl SianEE bidh'obds S a3, Ry stosure
of tlusmnpéghtlpo,, wididtehahle, to aQerdin @gempwtlcnﬁwefﬁecn%mesf a compound

Of%lgg}eg{g& ﬂlg(‘n*ttg)ﬁtforn[ge atl%%] 158}‘3' 1§ea or gan transpl ants or

Cathepsin S is also
[ rrpThemann@dundn oflths pradar mvmmm bau b’egidﬁmﬁﬂ&ﬁd ¥€pharmaceutical

obstructive pul mpnary
corfrofRbed ierd g MR o flf e sl Ao e Son e cnigpasalor by
suppbsrimy or ﬁr&ﬁér@l (yf;gl Snﬁamu@ﬂdﬁffﬁtrmﬂolﬁbﬁmh&he%us) Compositions
canl E% [ t| ar di oi/ascul ar. di sease such as pl aque

es,Sgmfselids: Povelerss systginedaeleasa i n

forhhlBfidis, sfoﬁfti'&ﬁé |s@§i§el%'itﬂls 6115&% QbSdls, opinyl:di’ﬁéindf)ﬁopr(étg codfgosition
useful in the treatnent of sgstem c any

andpestqrpgiscdipfeingapacral Aeoppoyné akibe presing lrwmtgpna@ p¢mlmna,non iwith at
leas‘@@ﬁé ﬁ%%utﬁah?a %@ﬁ@%&cﬁpl&t' ﬁ@ée?{abﬁrexgéggfs‘%}é %httb)gé aid

e COﬁ'pOUﬂ S O I nvent i can eterm ne

adnﬁﬁ’_ﬁﬁ%f%s qed Ganot alverely effet theghatinentiobagkfit of tlnenacnh@mglreﬂlent

- v, S
T L R T—
gaseque emmm thar }Spgeuerhllx/avatlttée wgmaypf skelafnuthem p r ot ease-

in Y Si tidesr at e.
B T T Ta——
gelaint el trige, aﬂoaar shblkf smlndafge] ma@ae@iuﬁgyteaedte Eakﬁﬁm |s&5raﬂe— Blycerol

mOIE)gIeEragar §2 niil?]rl teariletrdl Im nlg(fﬁlg ar;&rsglggﬁ]tld excipients
may nswmbnea tfroikd Waitelbethaﬁblm gmycsﬂoﬁ Ipﬁsi)yleﬁe gls}ecn aﬁ@%rioﬁiélbilé[ including
e.usual and acceptabl e

ef fective anpunts via an
thogi BT Rt O S Bestorin{gity pggh pip soyteas o, minerl
oil, &3aiak Biktan@ theVlike)) TRBRITEd lidRd Sarlidi§ pafRUhilg f&%éﬂt&le s%lutlons
effective amount may 30 vary wi del

t herapeutically
de%Y‘—Sﬁg“ ??é;‘n?)rﬁ‘qt“??é‘s dexjioss and ghfcolshe di sease, the age and
r e |’Bh% laMBurt@@h E&nﬁfunﬁ BFth% Pf@s&ﬁ ﬁnventfotﬁ‘?n HﬁtcSﬁPéfm@Jn thélFvary

npound used and ot her factors. For exanple
Wldtﬂbf é‘F‘l%Fﬂ?él&g ppei} thy type 08 formylations pige i asundf dosags dind afekcipfents and
o SRR 0 RGPS SRR 0GE by
compesitieragf arcompbenst of 2ige present igyeativmfor ridting grgien disealy will comprise
0 bcal from about
fror50 8ty 6 TR0 bRy 3ty ABEL ok douh B PR i e reminger
beinghlag ape)llﬂnt maﬂxbljoleafo Elteferabdsy therphentadeaticah c@Rpdsitioh i@iministered in

a s1r%@aﬁrtj%%6%/yf gont{[i%n %%ﬁi;nft ogq%%gaglg %g{é géﬁg% rm ad libitum
whehyglief af dyynptanosnis E;iwiﬁcally muméay Rbﬁe@bﬂﬂ{/e ﬁlﬁ?ni@ﬁt?@}’ fonhﬁ'latlons
ordin e ar acti n

t
confl e rotora e Jis Seiad Mot eage-hed Hmerking Sl lov.
of this Application, will be able to ascertain a
therapeutically effective ampunt of a conmpound of the
present invention for tAEAMBEES given disease. 5 The
conpounds, of the presen invention can be adm ni stered
D‘:E?] Wllewing prengsations.adssamplesoa siben toreaatdé thoproskilled in the art to

morlé ﬁltbéﬂa%)r,]“a{?grldag%‘ bRt pPichte thé YRleaMnGerkOn Ihey ShaUPAS HBBlnsidered
as limiting the scope of the invention, but merely as being illustrative and representative
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suppository) or parenteral (e.g., intranuscul ar,
i ntravenous or subcutaneous). Conpositions can take
wo b@soomm of tablets, pills, capsules, sem sol PAEUS2005/002773
powders, sustained release fornulations, solutions,
the@Qgpensmns elixirs, aerosols, or any other
appropriate COWDOSiti§§?%qu&9mgk§ conprised of, in
general, a conpound o € present invention in
conmbi nation with at | eaBefetsnes phar maceutical ly
accept abl nts. ar
o ltOOXI CG‘Sy% g_&?b@@-z dﬁ\iﬁ&?&%&@?@%&@}o infe &4
affect the therapeutic beanlt of the active
i ngredi ent. Such ex0|p|ent&nﬁy be any solid, liquid,
sem solid or, in the case of an aerosol conposition
gaseous ex0|p|ent t hat aéldiy available to one
of skill in the art. gﬂ%ol d pharmaceuti ca
ex0|p|ents i ncl ude starch, fellulose, talc, gl ucose,
ictose sucr ose, gelatln malt, rice, flour, chal k,
i ca gel, magnesi um stearate, sodiun1stearate
gl ym ddirred mmmqtcﬁ"alreaa-enmsmglsnmygbdopronﬂamdq1o £&8Fhibl) in THF

a t he ui d lid exclpients
(10%1) s a@@? L }}j?%% 10%”’3 HERb) an gfipe ot DME at room
temPéraiayd. Afer @irieolor 2RCHY aﬂvecauaadcucb@s of aalyy au&gde WResRoRb
petrol ey anj mal , vegetable or synthetic origin

undervaguum. g pedugs; 3 trimegyldlany! @PPIOHX%CW@?I@? waiseq in, the eexs ep

witlhut furt@&butifi€atiohke) . Preferred liquid carriers,
part|cularly for injectable solutions, include wat er,

l'ine, aqueous dextrose and glycols. The amount of a

CRMAGHEd scﬁﬁndnhﬁ f)rzﬁﬁé?ﬁ%l 3- 5‘>¥a‘25‘ﬁdn?d?1h éfh f %,968%%85 it ¥8P (100 mI)
may vary Wwd dependi ng upon t
wasfagglqdn- Bﬂleﬂl 6 M |S<21th@f indexpmet42f0nh §8.5 nimalplatof75% eﬁccAﬁemsmrmg for

30 r@ﬂ,d?b -ﬁrglrla ls1 %I%F)ﬁmgﬂz% 1d£: gva% Qc?d%g aﬁ)cI th? Ikéal(gatlloéligmxgure was allowed

ceu ences. I n genera
to waon oo tcmpenaitula aod thpo gnehchdd Wﬂdesapnﬁscemmmmme& With

o B B il AT, 8 b
Thelre‘ﬂy:l‘uedvae ptlrlﬁ\zdtHy silhse gélejaimnnd&]romah@rﬁ}glyftdflﬁeﬁl%& Piberidyl-9U[3-

Pre era ceutical conposition
(”“?%ﬁgdﬂ?ﬁiQFQF@ﬁl IE?ﬁBT@%aﬁg? dosage forszor
Steepnti nuous treatnent or in a single unit dosage form

d.libitum whep_ relief of synptons is specifical
Sesium e Uradzelatmabivs diwederbie stmeieasthamsy (30D 2l bsand
2,4,88iiSPrép3itehAdesalERHTRRIBAG @D, 3@86 1%&%&&@&&&/& %dn?%nﬂ;%ﬁture

descri bed in working exanp el ow.

After sireshiphlf iksgascsion %&m@ms dilutagh ith wates angl th@next@cted with ethyl
ethef Pﬁﬁ@ |o§% R98Rr §IE§ WasBel it bitke 1$d With ﬁ%s&?, afid e%gﬁ'l‘:ﬁ{ﬁ?s

understand ‘and to practice the presefit i’'nven
remeved ynder yaeuue Methanoléoeal) Wassaddpdmtthwgsmheetow 6f t he

R I T

Sﬂ#ﬁhereof Synt heti c Exanples Ref erence A Synthesis of
%@1@&@1%? (§) 4 Eénzyltib ﬁ &rlmgtﬂylsﬁ) any Il)rglr)lllolcl:yl?O)I(a(%Oli(E}l- -on'él%g\.l 1g,

20 mmol) in THF (50 ml) was added potassium bis(trimethylsilyl)amide (0.5 M solution in

ersely

toluene, 44 ml, 22 mmol) at —65° C. After stirring for 2 h, 2,4,6-triisopropylbenzenesulfonyl
azide (7.4 g, 24 mmol) in THF (50 ml) was added at —75° C. After stirring for 20 min, acetic

acid (3 g) was added and the reaction mixture was allowed to warm to room temperature. 1IN
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Step 1 To a stirred solution of the
3-(trimethylsilanyl)propionic acid (10 g, 68.5 mml)
W(i)momdmm( 100 rr1) was added oxal yl chloride (8Pc9r/n‘82005/002773
and a dro at room tenperatur

hydmhléflc Fi 308 (115 i e 3o s Peashaie ealseP A B ahyectae. The

orgdRi@hbydr vl kldofa ai’f@&adh@dlm%ﬁ BridQaddniRE WiBOUERD,. THR orgamcs were
pr oguct 3-trinmethylsil <$r opionyl chloride was

rempyedtth elm@xcs@teeﬁncwatsmu ieq i tikiearSeheplyrp %lﬁt)mdﬁgradwﬁ Y@Id
T, e lhngne
R Ry RGeS AU Ak o °ﬁ%“‘?}""ﬁéﬁi§%%€@; 2B
Altqriat@sytipsisut i on in hexane, 42.8 m, 68.5 nmml) at

37t51rc|tr?r@{d%° rankinOrn:llEglag c%(rg)}]edljté ﬂf then treate 1tg pgtnaasil%rﬁ o

hexarﬁahyldrsﬁazﬁﬁ@(t)ﬂrl\é 80asl). aAIpmNedled spluvammf(,@ 4rbﬂmyl -3-[3-

th h °C

Bt BT E S S
oveWBSSm‘y‘lﬂSAW @cﬂufémnt d7 %gﬂ{d-ﬁﬁsopﬂipyl@&mdshlfcb@ﬁ@éd@(ﬂﬂ 7 gl) in tetrahy;irofuran

conce te r ue was i e ilica ge
12 B st ByPapHye o Ty sofiey obacgis s Bnp 5
tetra(li)fyﬂfo@[ﬁ*ﬁxg g/ﬂomb bv%@%dd):@ arnnhgfwdzo?x%zsz@[kd Whrfired o262 . e keaction

e odi um azi de

N R wﬂb’rvakﬁrafré%tedew%mw e‘d@&ﬁ and 1h°£)e><‘a%faevaawﬁh cthyl

acel%te4 The Bfgah§ QR RE Hﬁéﬁrlﬁf%%ﬁéiﬁﬁhm%mfﬁé hiftEevhag&atdd B vacuo.

Ayvvas added at roomtenperature After stirred
Chrpmatomp oftheresidugen Bhrargekeluing Wwighsotl ertaei— P tane wittates gave
t r t a2dMRins-

R b P ool R i colprlos o
(90§@Dvent was 25 renoved under vacuum Met hanol (50 )
SteV&S added to the residue to give 2,4, 6-

R7ii sopropyl benzenesul fonyl azide as a white

cr YR AS)-#rizengyt3-[3- ((rﬁﬂetsylg)anylss@elpldttpmmooylhmmhdtnl-lbnneoﬁvas

dissyiokd 51 tgﬁ%)%%)ﬁfa%élog)tgﬂj ﬁﬁtﬂogﬁ SN @&%r@%&#ﬁgp W PIARA0h of

lithjvai igisdxida (D03 g}, wane (1| nsl), layd )Bﬁmlhdérogéh ferduideq(l BLB Inﬂhmren 35 min,

t ol uen 44 5C Af t
Atigrg ngs sogiighot bttty owhe i T 4hb et pfeq over
25 ®in. 2rhe IGf@f’tﬁh}drbf&ra-ﬁhl’a_as t&foviell by Y@sry @dspoehtion andth€prodifidt&vas isolated
stirring for was  ad

by exfactianatith gyl ﬁ?%t%tdr%ir%ﬁgtl% hyo*ﬁ/eca g?@ﬁ@i%%ﬁ?ar@hw Ggﬁtﬁ“g W ety
RIPRIAt S gavl(2/9 21062320yt b¥d AP 8DE)002773

ace{ay drochloric acfcfé 111 2 m) \%asﬂgglged and theé product

StepAs extracted with ethyl acetate. The organic | ayer

wa %{él)okkﬁg et R IsWartchivhdid D1d Qn ﬁfféﬁlaﬁ]d'l' £ ) W&s treated

e organi cs were T enove lve a resid
w1tlw|h¢i>% PAaE 3p mg) il dingerdted at 48 @@lforcbln u C@WB@W@%@WQWY

ﬁltr %sry th?db gh célﬁBSE\fagorﬁu?n ogél%%mfthaqoétgleP fan (R%.’Z (r)unroo'a’p-ltrg%e)} )jl-
silanylproploniti acidd1 50 ) 453 \thg)soh6 NS riét?é(l\éyll)l Ioé §(0¢:+1); 184(M+Na).
Tetrahydrofuran (120 m) was cooled to -70 C and then

treated with potassi um hexanethyl disil azi de (O. 5 M
80 rr1) A precool ed sol uReferencd B( S) - 4- benzyl - 3-[ 3-

i( tnr IT ]Xl Sl %atga'x)égl]tyl X ﬁf&oplgrlug aé21d Rycﬁolgromlcg 9)
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over 15 min. A solution of
2,4,6-triisopropyl benzenesul fonyl azide (13.7 g) in
wo edosampos of uran 10 (120 m ) was added over 10P@T/NS2005/002773
After 5 mn, a solution of acetlc acid (9 m) in
tetrahydrofuran (10 m) wasS,Qdded and the reaction
m xture warnmed to 250 T reaction mxture was
diluted with water, H Hgodi um chl ori de and
t hen extracted W|th et cet ate. The organic
extracts were dried over ma nesi um sul fate and
Ste \{aporat ed in vacuo. Chromatography of the residue on
Bi'lica gel eluting with ethyl acetate - hexane
(a) M XFa4 ﬁﬁre@l%Mﬁtld&oi(b”eﬁzzyloxycarbonyl-oc-phosphonoglycme trlmethyl ester 16.6 g,
45S) - 4- benzyl - 3- é{otrlrrethylm anyl) - 2-azi I on
50 pswddn d@hl@rozn%h?@e :1Y) ébqoemn@g]ger@me was gddyg @;

Aft@ mn for 30 min, the reaction mixture was added to the following reaction mixt
enz ]in lt trinmeth - 2- azi c?ropl onnﬂlre

(b) 0X a"EQﬁ $tu‘redsehlbme0ﬁ/va<glyl eliley I(Q/éxg, 7 tn@l)rlla Highloufmetlzne (150 ml) at

R TR ORI ORI,

trlnmltl)y,lsﬂahnbtm% (el dgewlyie dokiotenetiide 80rhl) way edded Sveri10.min to
e (i iR R Dt ko R a2 VLS8 Rineddfgna atr

55nmol)

30 mm, thehya&noﬁ thibettve peepaice im@pdadnddedita7g °@v ayfer stirting foa N6l min,

the g BB T Rl 4B wr o Pt i Bt aulighed win 1N

Hcel THel dRghniis tereiehiphed @ﬁetoadveporatblemrtﬁe ﬁehigme gé’s\é&tracted with ethyl
oni € . acl

azi do-3-tri net hyl rop
eth%f,t a%e BrepBiR) ayﬂrzwasoseear%/frzﬁf ﬁﬁ%ﬁh@d Wilkhbris: dmdcvvlnga%aa@s
°°ng%“§*‘8&ﬁ%”§“2ﬁé3ﬂhe yaePuitich bYSod £ al18kin ol ok IR feld (2)-2-
cp

benéﬂ%)r n}dza?@imfe%thwﬂawllawh@ ?%mﬂhb’b%@ﬂlﬁ (TEB)-te.

Stefyaporation of the methanol then gave
R)-2-am no-3-trinmethyl - silanyl propionic acid (1.50
g) Tesa selutiontod (pRbenzylogyeahonyBminpe i timethyBilanyMetylic acid

me%g;gsgpg%mog éqtg 5?&‘2 |ﬁ§’1 ch% 3% J;Vg%?%le%g)al,%bls-(zs,sS)-z,s-
d‘e‘*‘ymh@h@m@enzeﬁe:{cmoma@@@ mel@un(wﬂmsﬁ@oﬁnmﬂam( s

0. O(l?enzy qﬂe'?@ ction %&l?l‘@ W]as gtﬁ%nogder hP/dror [ eqo ?Sﬁ) ?re 8{] % %%1 for 2 h.

oxycar onyl’-a- pRosp e
EthyllsGetdteqyas réfowerdahg the resitiue Whopwifiet! ba lfhcﬁ @ﬂ cnﬁu)nn&hromﬁﬁigraphy

to S PR ot i sty S et i m g Fotpr 150

mg}. Be (fPQﬁ%)QWisnEte[’rﬁﬂed bﬁ)ﬁhamtlxdl @higal colnn HPILC @olinh©®D, solvent:
(;Fllutlon of oxal g e (9.2 g, 72 mol) in

0% heRng 8@?%?@%133 5m t -78 C was added di net hyl

Stepyl foxide (6.4 g, 82 mml). After 15 m'n asolution

of tripmethylsilylnethanol (5 g,
di cift Bitisied pfutien E48)- %bynmymwaw3 @omﬁihwlsﬂ@lyl)propwmc

acid methyl ester (4.2 g, 13.6 mmol) in methanol (30 ml) was added 1N NaOH solution (20
ml) at room temperature. After stirring for 2 h, the reaction mixture was acidified with 1N HCI
and extracted with ethyl acetate. The organic layer was washed with brine, dried with MgSO,

and concentrated to give (R)-2-benzyloxycarbonylamino-3-(trimethylsilanyl)propionic acid (4

g)-
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the reaction mxture. After 30 min, triethylam ne
(17.94 g, 177.6 mmol) was added and after 10 '30 m n,

WO b@sioeaot i on mi xture prepared in (a) was addeRCHUS2068002773
T. After stirring for 15 mn, the reaction mxture

Stepds al | owed to warm up to roomtenperature and t hen

queReN&fl Wbtk JoNtaﬂ'ﬁ{)-Z-bEHér n¥iﬁ5 8- (frﬁﬁ'%ﬁ/ﬁglta Ypropionic

r ot o- evaporator and S extrac
acidfdtgy 13.5 arhely wasTaddedhyghogen brmayléer 33met%o sobypian dn avdticumdd (10 ml).

ISR 803 ) A8 5 e IRERL R SRR ERL A
vacglm dithyl C@gTea@llﬁynh) wagladelledi to(tHg Pefs’ldudzﬁld after stirring for 30 min the solid
o SEHSAARIN T LByl gl 2o
(mm&)lylaialﬂganmblow @il mgmysg@mraﬁrds (32 g) rm‘tmwmsqﬂmwltdﬁ 881Y (34,
acid ine
9, Lol b 1o i E s ) (Lo 200 v Bt et
di et hyl phosphol anobenzene(cycl ooct adi ene) rhodi un(l)

trifluronethansul fonate (7 ng, 20 0.0098mmol ). The
reaction mxture was stiRefegtnten@ler hydrogen

Ferove 6 R B el s Ery el oLrech oy
col umm chromat ography to yield

(R) - 2- benzyl oxycar bonyl am n el (trimethylsilanyl)-prop
i onic acid nethyl ester p. ‘HCle (>98% was

determ ned by anal ytiegdl col um HPLC ( Col um:
CD, solvent: 90% @ sopropanol and
Im/mn). 25 Step 3\&Ea

hi r gl

e/a stirred solution of
Smﬁ ) 2- benzyl oxycar bonyl ani no- 3- (trlnethyIS|IanyI)prom

oni ester. (4.
(30 T S BhborRp RS & 2l il fagvensl) Sl solution
of 1§o@fm§llilﬁﬁgﬂé§ium/%flloﬁﬂe 5t THF (129 nfl 02(402mh01) %@add@@ﬁﬁﬂh%fba 20 min and
_)fjg(g g%l dified wwth I N HCl and extract
at abh G ke IO WpLstored ehca nA L grdsediaspeeded
St}bllne dried wth MgSO4 30 and concentrated to give

(R 1% abs@nﬁmh @i( LR AdBuBR013 56 %fzezfl?ﬁrhéﬂbﬁi di@AbhBRARI (500
54 WD 2005/ 074804 PCI/ US2005/ 002773

m) ﬁdle\ﬁatzr 780 @l)swqr? pdddgd 1 2021 BRWPQI(01 eq), sodium bromide (1 eq) and
sodlﬁﬁ)biéf%%%ﬂ Qcﬁy Q‘EE E@de%ﬁ?e ‘gas(shg%ﬂ%t(ﬁﬁ sl d?iﬂ%ég)o%&o 1.3 eq,

oni C aci d g mol was a ydrogen rom
450 3dias @d@dmeoﬁ . a"B@trmtl@mmmr@ vaprbtjrred faf 30eminst Dt € iandythen

o o 855 e YASAR AT I B

orgaadbasetvastwashadewiitvhrine adriéd afid emcerttiatediim gacfuo to &Pnexk, rgivife

(S)-%?Afé%u%o%%%é&?-%n?n’%{bgﬁ\%@az%_ﬁ evgstaqow-methg P (? (3’8 1ag'3d

Step(& rimet hyl sil anyl ) propi onic acid hydrogen brom de (3.2
AoluXivR of CWBQtedﬁbuto@c&bdﬂleaﬁﬁlho-btﬁ?rald&;}%B (?( ! 6@ ﬁmmo in

tolu?rﬁ& %O( Ziilavaﬁg%cgfl gﬁggoggﬂh—f% G fa %utlon o? Grlgnard reagent of
bendoRyzol (prébired hs ReerRY azSkp 2abdvelt B rbaclbn MydER WAL XirkdSor 0.5
h at 93_'0 thlen% h al'f_gT Quenching with 5% aq. acetic acid, washings with 5% aq. sodium
carbonate, then brine and concentration to dryness gave crude (S)-2-(¢ert-butoxycarbonyl)-
amino-1-benzoxazol-2-ylbutan-1-ol. The residue was diluted with toluene, and silica gel was

added. The slurry was filtered. Elution by toluene removed the non-polar impurities. Then an
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O Step 1 To a solution of benzoxazole (28.6 g, 240
mol) in toluene (150 M), a 2 Msolution 15 of
WO s@p/0opPyd - nagnesi um chloride in THE (120 m, PADURIND$/H02773
I a 20 mn.a about -4 C. The
o2 R ATl b Bn ot B iithe (o T hervemsbonsie
aminede®dzox&t@2-@bulan-Bokol uti on of (S)-2-Boc-am nobut anol
Steé\go g; 264 mmol) in dichloromethane (500 ni) and

te 350, m re added at 20 C TEMPO (0.01 eq),
sodi f&é B‘ﬁ‘tﬂﬁ“@% (‘%g%'éﬁf'g‘gﬁﬂy"?@o’%ﬂmﬁﬁ'b'ibelmobmhﬂﬁ'l-p@pan-l-ol

268Q) 86 AR iR &GhioPsholl KigW] sl L :
( diqgl te b)lrleacg O?ldg( eq, ?%\gg&% )t‘)&%gg%%(}ggle%ygﬁgﬂﬁﬂam (1.4
eq) gichthe yojatiqnanasistived for R huat 80%fasCencentraign bothe Bctiormmixturdto 52

ml 6118% i+ ' ' f . After
o e P30 mlt N Bl B oo
atfopled 4Pk ainagebanaexanelshplbiutwi- ol bydrohlorie sitasangtey solid (16.4
: : LR vacuo to dryness, giVing
ml?%%%a{sgﬁet%%ts?oxycar bonyl ) - am nobut yr al dehyde as a
lownelting solid (38.1 % 25 _Step 3 A solution of
(S)-2-(tert-butoxycar boﬁ\g *felff Ro- but yr al dehyde (30 g,
Sybesisrol X(S)-(rert-butbse ok i fadhind- )- (oM@l S1d S8 p RYE-2 3D b 101
at -5 Cto a solution of Gignard reagéent of
benzoxazol e (prepared as described in Step 1 above).
The reaction mixture was stiored for 0.5 h at 0 C,
then 2.5 h at RT. Quenchim Lt hned0 ag. acetic acid,
washi ngs with 5% aq. gedf um 30fcarbonate, then brine
and concentration to @ry S ve crude
(S)-2-(tert-butoxycar yl) -
Stepdlmi no- | - benzoxazol - 2-yl butan-1-ol. The resi due was
diluted with toluene, and silica gel was added. The
s| driswigefl 2-amines3ciydromypitridine (bY 2.t 160 wremad), téstinplethotfdrmate (80

) &Y PRleAdsul lid | 2005/ 074904
D O A 46T ng) TR Bedl a0 MR E AR R oty
triethydarthefesmaie Seas trueb veh endeSyacRuirtagd bxdzatopk -6 TyHaIRY hs crystalized

fromaéﬁ} Qetdt nzoxazol -2-yl butan-1-ol . Step 4 To a
SO ﬁut ?eone %9;[5

Step@S) - 2- (t ert - but oxycar bonyl ) ami no- | - benzoxazol - 2-yl -pro

paj- 3 86 1), i.n isopropanol (118 m)
2519 et ot R PR P L aoale Shpiriding
(600amg 5 imeolsinl THE G0 nipandsihé feb@tbnindiktufe Wastbo2 tdD °C under N,
atomfc)gncre\r;\ésr at i on of the reaqcté n mxture to 52 n .
cHhF . a)pg)yy magnesiugy chlerided. 3/{ B‘pVIIF’ ik 5 me)) g added. After
stirrifg foir 1 &tait 0 AC,qBH2-d beyi-RBoREBHn VRSB i
T ig? - B am n f(m-;lb-gnzoxa?%jla- 2-1§/}F%ut an- I-aafcl)clfeﬁ{;dy} r gér’ﬁ%?.m eOl) n
HF mh yas éd%fie edgg bath m%r_emovqﬁﬁnﬁtﬂmrgaqtjpn mixture was allowed to
mitioassim b Al 2Rt | i
e 2(c_)S) - tmﬁt oxycar (;ﬁ ;i&)@gﬁ Iﬁig%lw %Vg%ilze gf%[jxl@-sgﬁuﬁaf/erdi d
ammpiHurs ]oylg‘a golyfion_agd conopntrated tpiSmessOlhe residue was extracted with

EtOAc, then washed with brine, dried with anhyd. MgSOy, filtered and concentrated. The
crude product was purified by chromatography to yield the title compound (383 mg).

H' NMR (DMSO-de): 6 8.42 (m, 1H), 8.18 (m, 1H), 7.3(m, 1H), 6.8- 6.6 (dd, d, 1H,
OH, diastereomer), 6.3- 6.02 (d, d, 1H, NH, diastereomer), 4.82- 4.5 (m,m, 1H, diastereomer),
1.8-1.3 (m, 2H), 1.2-1.05 (s,s, 9H, diastereomer), 0.89 (m, 3H). MS: 306.2 (M-1), 308.6
(M+1).
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C N Step 1 15 A m xture of 2-am no-3-hydroxypyridi ne
(11 g, 100 mol), triethylorthoformate (80 m)
warapAHrobuenesul fonic acid (61 ng) was heat ed BtT/LU80£002773
for 8 h. Excess trieth %rthof rmate was renoved
under vacuum and oxazolﬁ% IS pyri di ne was
cryst glitR&e of ()P arginbi+(3amedd] 82,4 xadiazob ebta2d-din a
cl ean roundbottom fl ask equi pped with stir bar was
pl aced oxazol o[ 4, 5-b] pyridine (600 ng, 5 nmol) in THE
(30 M) and the reaction m xtuwre was cooled to 0 C
under N2 at onosphere. Isg r Nragnesi um chl oride (2
Min THF, 2.5 mM, 5 nnnhq\ dded. After stirring
for 1 hat 0 C (S)-2-( N
tert-butoxycarbonyl)a f*ibutyraldehyde ( 573 ng, 3
mol) in THE (20 ml) added. The ice bath was
renoved and the reaction m xture was allowed to 25
warmto roomtenperature. After 2 h, the reaction

m xture was quenched th saturated chl
St B e BR Ty St gepiedi BTTER, 100 fhstlie®
comﬁ?ﬁka a4th %@50/\(6061 853 DAgmnd)h BOBAREU0RAL, Bigk nrsl), Aed Nettyidesty-
filtered and oncentr E
benz,arru@lee Wﬁ@w@@ fansnqbly Piehlegmsihaps, 8:%!? Bt %ﬁﬁ‘fmtd& AT
met%ﬁ&o‘tldhg,llufe 8(‘]? %IP@% dd (%e%%d"fﬂé readflon %uf%@nfg@% at(aaﬁb&nﬂZ
temndfnture:f@r 1o @ﬁqﬁtlémc@owﬂr gthyl GC%ate @%znll dhe sglutiop wapjsjashed with

vl B S5 g o o T
evafbr8ed mder Glelpum VBhe G0&: [Foduvt Wis disobed in gywiding (1(51@1)\;@1 heated at
80 gl(%or(s g]lz Zzll%gﬁlmr?cv:v-l;{s Q?@Sgag@%%gr[?\%cuﬁ? gtﬁirtﬁgféﬁdge @@B‘L@ﬁi@& By flash

chrolpatoghdphy adisiiz o bel felydn):etityh acetata) to yiEkd (5)-2p42-bifox garbonylamino-

o RSO A P9 L PR BRRLETR) o

carb'gn}"—lémﬂ%gﬂ 03,-pHd@§t2[1 LAk atgzo0l3- ﬁ%bll’t'amll Y] (1&6 ehg\e. hj/tdmoibwas
enzani C
cissivyd el gt T 5D R R BRRGL Linits o

mixARSREs &aPorbl@td @t RIVidli §3)12- @nines -(Spheryd{il, At Joandiimoh5-yl)-
10 tenperature for 16 h. After dilution with ethyl

butaackpht e (200 nl), the solution was washed with water
( 3%051)&'1%%1?4 bahgd d@é&H@é&%oWﬁ@@@osﬁﬁMg NatydrRe- bbﬁzlaﬁﬁ)dlne with

drie 04 and evaporated under. vacuum
N-hydroxpremanydiog prwaléechﬁs%%@mvwh(?re&hylrﬂd% Hexqdpgolm yl)‘a%tf’dl -1-0l.
heated at 80 C for 15 h. Pyridine was evaporat ed
under vacuum and the residue was purified by flash
chromat ogr aphy on sil i caRgleren¢aF yent: et hyl acet at e)

to Q/yn?heg’ls ng e.S")-%-a'in%c;-l-@h%ﬁ%ﬁﬁﬁaﬂﬂ}ﬂl,@!E']&gdiazol-S-yl)butan-l-ol

OH
\o/\ro/y\(NHz
N\
Step 1

(S)-(+)-2-amino-1-butanol (50 g, 561 mmol) in a mixture of water and dioxane (200 ml
of water and 200 m] dioxane) was cooled to 0 °C and mixed with NaOH (26.9 g, 673 mmol)

and di-tert-butyl-dicarbonate (146.96 g, 673 mmol). After the addition, the reaction was
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15 1-(3-phenyl -[1, 2, 4] oxadi azol -5-yl)-butan-1-ol (290

ng, 0.83 mmol ). (S)-2-tert-butoxy-
wa@ a00bompbam no- 1- ( 3- phenyl -[ 1, 2, 4] oxadi azol - 5- p¢i/ub2RN2773
......... ol (145 ng,. 0.41mmol) was dissolved in CH2Cl2 (4
allomeyl teyarnToKoPn) tepperafis abgististed foxe he r A feriremoving the dioxarte, the

ISy SFSELTTHIONL BSRRIRANRLE d G MR Qs
filtdyed and-doneshirated Wdhblé\ﬂnﬁgr pirdicptiars Suenele (82 Bbbedina eganol
(12@@@%& Wb Néa'ééfcﬂ{ oxy- benzam di ne w t h

propam Bime provided (S)-2-amno- 1 -(3
Step2t hyl -[ 1, 2,4] oxadiazol-5 -yl)butan- 1 -ol.

(Rgf qgt?ﬂ%nog XI(lthhfPé{dﬁ gR)fy}r%E% ﬁg.‘?' mfnol) m CH,Cl, (700 ml) was stirred and
cooled3o %m%adblaMyisﬁ}MlddO@ﬁ ar &63)rhm025n OH,CIoYD0 Nﬂ?\lN?ENIdNed
nmo

Ste 0
droRy R, ARSI i, 501 B 2ebt 3 rtenel S vl BBH:Cl
(1 omnlydwmaab drwls@stwwb t Dhdkebetid thixhreshs WM1bRed¥d Fdrm to —40 °C

and di-tert-butyl -di carbonate

for { iy W e PR R0 T AR DA oGO GRSl A+ P @atta mmoD in
CHY@S(100 mfv 28 Lt M R34 BR8N Qﬁ(?v%%l to @Jahﬁ‘f%oﬁlo

warmto roomtenperature and stirred for . After

tempAHLE 9Y§" ¥ Re Sefingied sadium géhydrogen phnsphaies(18& nﬂ)amseaddm arfdl then
o BRI SR MBS B ARt Bt s
yielg rZ-Beca@mmn-butmdethﬁﬂbfqr$ylmom@carhmnn@c1|d4¢1ubamkﬂster (45 g).
g) was used for next step reaction. ep
Stﬁgzo ) d f t st t 5 St 2 A
sol ution of oxalyl chloride (40.39 g, 265 mmol) in
CH2Oh2xtrg ©®Imth)yl methogicatate (22 600 wool)elydrazine@ drhte (30 ml) was

heaigh e Ry i o D TR oV i e e rsidue
was(eSDraQ'{ecBmth edbitanc]) drivdtveithdVa,$60 ExceR65oummmol \)vasl ﬁm@bﬁ@& Zield
b di(‘ﬁ% {geg) was added dropwi se at -70 T. The reaction

W e2nas allowed to warmto -40 C 10 for 10 nin and
Steg hen cool ed to -70 C again. A solution of

triethyl am.ne 4,9 742 mol) in Cl2 (100
wa iR Ok e e gh Rt armate 4G and ksl
sulfbfic hQQ (61nig§ RS heklddrae 140/¢T fo?—8 R: E%Mfrﬁﬁ&%rtﬁ@féhﬂﬁé was removed
di hy drogrn phosphate (100 m ) was added, and then the
I

undejrvgapng Tihg peqdugiaes nagbrddbsisilica gal-qolenrehorastogsaphy e ield 2-

metﬁ@@%t g[ﬂeg P(L%QHEOI‘;'{/\W %em)ved to vyield

0oC- am no- but ehyde( 1-f ornyl propyl ) carbam c
Sterai:ud tert-butyl ester (45 g). 15 Step 3 A mixture of

T ARGk SO0, e O 4 B g e

(100pbrveas inddedarBulviet .6 M sedutéonrie AH2 ed ofihekane)\dagpwise undéreN, at —78

o e Ct W T no

C. (L MelEBL NS £ Al ol Eisdat s Kefingfbbite was
allowed to warm to —45 °C for 1 h before being treated with (S)-2-Boc-aminobutyraldehyde
(5.28 g, 28.25 mmol) in THF (20 ml). The reaction mixture was stirred for 1 h, quenched with

saturated NH4Cl, and extracted with ethyl acetate. The organic layer was washed with brine,
dried with MgSO, and concentrated. The residue was purified by silica gel column
chromatography to yield (S)-2-Boc-amino-1-(5-methoxymethyl-[1,3,4]-oxadiazol-2-y1)-1-
butanol (500 mg).
Step 6
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hydrazide (45 g). 20 Step 4 A m xture of above

hydrazide (45 g), triethylorthoformate (146 m)
war@pAHtodbuene- sul fonic acid (61ng) was heat edPer/us2bos/@2773

for 8 h. Excess triethﬁbprthofornate was renoved

unoPeBO‘V%iﬂeﬁr(ﬁfh@h‘fﬁ?yw Hhwhdl-gradieraleaylbi-baianol¢500yeg, 1.66
g Ao T o AATEL 85200 yagaddod o sporgtemprgay.

After stirringrferdl b,ghesolvent @1d excess TFA were removed under vacuum to produce (S)-

£ I

2oyl A S e AR S50 R Lt AT R

m of hexane) dropwi se under N2 at -78 T. After 1 h,

MyBr. Et 20 (10.4 g, 40.3 eb s added and the

reaction m xture was warmto -45 Cfor 1 h

bef or eSythiesigof (rseataednoM{hpl(eﬁ)/}-g;mexaamzmos;wgwai-Iiehyde

30 (5.28 g, 28.25 nmmol) in THE (20 m ). The reaction

mxture was stirred for 1 h, quenched with saturated

NHACl , and extracted yrRgh et hyl acetate. The organic

| ayer was washed wt ' Qtied with MgSO4 and

concentrated. The resind PULNiFd ed by silica gel

col um chr omat ogr aphy tONyNe| d

(S)-2-Boc-am no-| - (5-nmet hoxynet hid -[ 1, 3, 4] - oxadi azol -2
Stellg yl)-1- butanol (500 ng). 35 Step 6 58 WO 2005/ 074904

CT/ US2005/ 002773

2- Bouzxiwie 106 the-beszomdtydmeide €Iy £,- 161 n8nal), instigdérdwédrmatey(150 mi)

TN M N R

fornddte emns smored unglef acudm hnd thb essiiot wespuriied b xities gel Tolbmn

SIS PR AR o a5 o1 2.1 - buta

Step2 | - TFA salt (340 ny) . 5 Refer ence G Synt hesi s of

S).- 2-
( )éfwﬁ%;zaﬁ i T pep bl 13 Algradigamip 10 ySRS pemed) gl (100
ml)/evaerwdeu nBulfi (1.681 hﬂﬁti’dﬁllﬁ 4118611 eihesskene() opWise und&, WYY °C.

trleth orthoforrmte p-t ol uenesul fonic

Aftgrdity MEBa&LRf 7Ra & %%{n@fwl)a’(asﬁ@ﬁd@nfléreriaﬂlﬁn mixtpg s allowed to
warhftb eyhyd Rﬁtl e fdr® Bém% eemswﬁ Y%C%%buwawém/&w 8 g, 41

the residue was pur SiIl1Ca
mme} iy FF 64} mhhFhe @aﬁmwes@rezww@ﬁyd for 1 thllﬁ}lCh?}idmheSE@raéed

N'Héél md eg ac &ﬁmﬁi ‘fiﬂyl Zcette. 'lfﬁitd gé'n%jla%g g&g lvsgtgheﬁfwﬁhh)‘fwﬁgrled with

oxadi azo
Mg%@wd cmlqentmgd aH&erwcilueBZﬁ_lpur(lﬂedaaymlmlgelt qommn chreiBat&eraphy to

e Y e

2-((S)-2-Boc-amino-1-hydroxybutyl)-5-phenyl-[1,3,4]-oxadiazole (505 mg, 1. 5 mmol)

and CH,Cl; (5 ml) were mixed and TFA (1 ml) was added at room temperature. After stirring

for 1 h, the solvent and excess TFA were removed under vacuum to produce (S)-2-amino-1-(5-
phenyl-[1,3,4]oxadiazol-2-yl)-1-butanol TFA salt (530 mg).

Reference H

Synthesis of (S)-2-amino-1-oxazolo[4,5-b]pyridin-2-ylbutan-1-ol
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oxamlo[ﬁé-b]mrldelt}%m-bwaw

warmto -45 C for 1 h before bei ng treated with
(S) - 2- Boc- am nobut yr aal dehyde (7.8 g, 41 20 mml) in
wa k5020041 ). The reaction m xture was stirredPdDUSH0$002773

gquenched with saturated NH4 and extracted with
ethyl acetate. The or yer s washed with
brine, dried with §04||a ntrated. The residue
was purified by SI|IC erNcol chr omat ogr aphy to

yield
Step2t ((S) - 2- Boc- ami no- | - hydr oxybut yl ') - 5- phenyl -[ 1, 3, 4] - ox
adi azol e 70 ., Step 3 2 .
5" e apuge pbem iRy RrERiAs §1 7B Yy lerispopmags (75
ml) aﬁh PEMheRednfOfic B8d (41 mB) warllejted ar1d0 @12@1321 (lﬁicads)trwtbylmho-
m xed and TFA (1 m) w% oﬂ ed at ﬁ’ Lﬁ&gerag 1d
fornyete was r§mPYﬁid|Wiléel’ ‘1%‘%““& © PYOqRCt P Glé'ﬁff" izef a"’ﬁﬂI& to yie
[ vacuum to produce (S)-2-am no-|I-(5-
oxams[@s bq%gf %i’%&. azol -2-yl)-1-but anol TFA salt (530
Stem%) 30 Ref erence H Synt hesi s of
(S | I Hﬁmy
kgég@%@ %fﬂé%flt_gé 8%%’1‘%4 g Wﬂd%&i@ib@ 1|n‘I‘HF°(3§@ ml)
wasAddddetBuld (b6 M selnfionoin 2 fyeirad kgxspe)i diomwise ngieg N, ap778°C. After 1
I | I
b, MEFR 0,25 8 9 DOV B Bd 8 sl it was allowed o yarm 10
—45F@1for8l beférx being treatedwitly (912 Per-Bnihobwpitalehgds (1 bAG g mmol) in

S F o el SNShoR £RSALEA S8 ST ATIRHEN, and

extr&ttﬁpwﬁh diftylac&thtier Tbﬂo@mhu tayerrwasfwasled with brine, dried with MgSO4 and

oxazol o[ 4, 5- n THE
conffta o SheRtI e G st B St (92
Boc%ﬁﬂ@@)(omapmw -Sjpytidigeryl\N2-batnol (B1.Cg). After 1 10 h,

I\/g .Et20 (25.8 g, 100 mml) was added and the
Step actlon m xture was allowed to warmto -45 C for 1 h

before pbalftol 1L @RI M6 iyridin-2-y1)-1-butanol (311 mg, 1 mmol) and
(S)(g)é Boc- am no(%bu r[al d(uabhyde 11. 46 60 mmol ) in

CHfHE(Smb ) wete)mixqhandy A (lnd) W Rddsf et wa@%@%w%@ f‘\cfwr gtirging for
lh %’eﬁsr&ﬂ%ﬁfjan\ﬁ"e&&ssc‘ﬁ}ﬂ %%eet‘ém%%deﬁfdgmnﬁ%tﬁi@ﬁ&ee@) Wahhno -
acetate. The O‘S%Im c %er was washed w th
Férfféll‘f( Sém@ntrated. The residue
was purified by silica gel colum chronatography to
yield (S)-2 15
Boc- ami no- | - (oxazol o[ 4, Rdgrgneeildi n- 2- yl ) - 1- but anol

(14. o -1-

(5 S/Beis G2 Popapin] Gsihuip oredisos Y byt
ol (311 ng, 1 mmwol) and CH2§32 (5rrL) were m xed. and
TFA (I mL) was added. o»m/\fi\gﬁg&ture. After
stirring for 1 h, tﬁg\gﬁl enf] and excess TFA were
renoved under vacuumto pNovi (S)-2-am no-1 20

oxazol o[ 4, 5-b] pyridin-2-yl-butan-I1-ol TFA salt (355
StP)). Reference |

A mixture of the formic hydrazide (60 g, 1 mole), triethylorthopropionate (176.26 g, 1

mole) and p-toluenesulfonic acid (250 mg) was heated at 120°C for 12 hours. The ethanol was
removed under vacuum and the residue was distilled under vacuum to yield ethyl-[1,3,4]-
oxadiazole (24 g).

Step 2
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Synt hesi s of
(S)-2-Boc-am no-1-(2-ethyl-[1, 3, 4] oxadi azol -5-yl)-1-bu
wo 206/07490H O NHBoc ' 25 Step 1 A m xture of PEEUS2005/002773

. f hyd
TR s snsp e pensa- 3 TR omiagole (4. 66 48)mmol) in THF (50 mi)

wa%@lq&t A B e b4 19HnGn 36 h‘ﬂ of l?é{gnéjﬂ}op\l‘@ﬁe Gxﬁ%t RY 27892 Offer 1

12 hours. The et hanol f enoved er “vacuum

houg,MgBrBhQ 3. 1@ 4haanel) way 4ctdebansﬂﬁhetea¢tm umintuteowasiafpated to
v QR A P G e R Bl 2.4

mmef) in KEF&2hmi). [The Badtjongniatiirawad sired f6a hypr, 48enohal with saturated

NH&TE%&%%HE%Q i et\?\ﬂ%ggﬁtg d?rlle‘ n]i% pct%/@%s%&;sl?e i'% b?fﬁtgmxied with

MgS@Bﬂﬁt Parefir2ed® ST lep, resd@emmsIpﬁrlﬁaBbMMCgemmhrﬁm&lrérﬁﬁﬁgIhﬂ{y to

vie e BRbut Gty & ¢ Shom OBBOL: 65y My fro 20 21572

NHleasl’cﬂ’ecﬁndﬂTEU)ﬂf 5.95 (IiHEd(dZQ 5r‘61)1z J‘éb%H&e@thI%réexﬁ@r ﬁ©5W467
s irred for hour, quench Wit h_sat ur at ed

(IHogdasireemerod. T ShUaL A 2 YRR RE N gawczu(agen) 0.82
(GHY\RS. Nisshed t/MIlbIlz*SS'(mt) 4964 @dvwit h MgSO4 and
concentrated he residue was purified by silica ge
columm chromat ography to vyield the title conpound
(2.13 g). 1 NWR (DVBO 6) 52 (1H, d, d,
J=9. 2Hz, J=9.2Hz, NH, leg%eg?eegner) 6.14, 5.95 (1H,
d, d, J=5. 6HZSynt’hﬂ85 Mam@aH @tams-ﬂeth-ymml)ime4 758-
4.467 10 (1H, in, diastereoner), 3.7-3.55 (114, m,
2.8 (2H, q), 1.33(12H, t)HNg SYH 1. 21 (2H m), 0.82
(3H, m. MS: 284.1 (M1), (M+1), 308 (M-Na).
Ref erence J Synthesis of 433 -no-4-cyano-
- et hyl pi perldl ne 15 H2N N n C N A mxture of
1- et hyl - 4- pi peri done (13.2 , 100 nmol ), amoni um

chl.ori di um cyani de (19.6 g,
406 RSP §’t2ﬂt ﬁ*&ywat’@?mtg@ggf) 3.17? ml, vt;ﬁ% mgyql), %@eoatlmgcamdz&l Ag,
400 hﬁﬁﬁlﬁ s&dibth @ydnide (486 ? 400N Enit 2 wahe ($50a8H W@stfﬂeﬁtaylrg m

ust ed to_10.1 and the product was extracte

tempgryiye piPI . ekl of thepgstign QHW@ Ve eligsied tonkdr leangldhsrpsaduct was
extri¥ddniwigl $tRR addiste. dTlh@&g&tY@éxtraE@ QRS A4A. Sl ﬁlir% anfRali&d Fver

evapor ation of the sol vent gave a m Xt ur
magnesiy pyfae d&oa%c‘vtapoetlwypf th¢ prdvant gave aawinture of 4-amino-4-cyano-1-

ethyfpiPheEiRE MidH- 4-y3h8Y Let lgﬁ élhgﬁh&?g) %hg)mlxture of of products

m Xxture of produ ts’ was t

~was freatpdiih 7 (Ve ammiohia dmaethhnad (@oml) end allmatd dd statmkmroom temperature

for 2t4qupﬁ{e%elﬁ{aﬁol and excess ammonia were removed iz vacuo and the residue was

cooled to give 4-amino-4-cyano-1-ethylpiperidine as a crystalline solid (7.762 g).

Reference K

Synthesis of trifluoromethanesulfonic acid 2,2,2-trifluoro-1-(4-fluorophenyl)ethyl ester

CF3

F
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25 for 24 h. The nethanol and excess anmoni a were

renmoved in vacuo and the residue was cooled to give
wd2@5i0ne41- cyano- | - et hyl pi peri di ne as a cryst aP¢T/n82005/002773

solid (7.762 g). Reference K Synthesis of

t r i Fa aginsdselutioresfi?. 3. 5Ai-tetrafiucgoacetophenone (10 g, 52.1 mmol) in

meffafol SCALS Wi fsd nédl OB LBEEMAJEL I, ATk PhirrirlPar 5% for2

h, tRGFAIUSE BOSLB0RE EBenchied by addingrI&HHEDB(100 imds) and then extracted with

, iy etr " mpl ) .in
eth%éaﬁﬁg 'fl}reeét %e}cy Y/v\ésg@% g%@%plﬁggﬁdgrc# \@élgglggée omg:%:l}trated to
givar,20driflabrbelr(4sfliorsphagyetha®d C 1.3% g)3vhith wishsed @aeki stsp without
funpn tué .mas quenched by adding IN HO (100 nL) and

HWTO4 %8t ed with ethyl ether. The ether extract
Step@s washed wi th brl ne, dried with MgSH, and

> 033 i H‘*ﬁ%}eﬁj& IBmﬁfl ?Q%flv Winesd AdhYs) washegtice vith hexang) (20 mL)

andWhdnCiispiAdedis Qeled ﬁ‘ieﬂth‘éthe‘B (B, th %lﬁtlonfdfﬁtmfrlﬂuoro 1-(4-fluoro-
purificaiton. Ste 640 W@le no 60% i n

phefpygghagp] Qi%he, MhiRhSR ety bethe (1 k) Hesaided @Al CiAfter glireing for
2 hﬁf}%ﬂmﬁ&ﬁﬁﬁgﬁda &dT'utﬂ)'h'o? ﬁlfﬂfoﬁﬁﬁk‘lﬂan%ﬁ&ﬁyl (:lglgn&@-()l 68/, 10 mmol) in

solution of 2,2,2-trifluoro-1-(4-fludro
dicthplestier { Kk mbhwas addedy 4Afier 2hgtheviesiction mmﬂwremy flueahedby @dding a
SOIL{HO}I oY‘@ﬁH@@g gﬁ’d Ak fbd&t w%@ E}?tfac&h 11!'hI dihyl %Eler ZTH aEt? Qe
t enper at ur e, ution of trifluoro aresul
washid with Heng mdsﬁleg,, and thersalybnt wan rengived rwyleléttﬂn@rorqm@hmsulfomc

. t j on m xture was
acl%\%Z’%%ﬂ@'g&%'y}é@\gg{oﬁoéhghﬂ%@ﬁu Si%g{?t'éo "NaHCO3 and the
pr dtoctdingigs destrited ireBxampld K dbatehtyifluedohmethanckhiordxididz,2 2-
triﬂwerr?l\; V‘%Slh't d \N#eﬂ;)lv brine and dried, and the solvent was
P& %}}:‘? YS%\}'] a1 Ve PFPUET onet hanesul fonic 15 acid
2,2,2-trifluoro- - (4-fluorophenyl)ethyl ester (3.3
g). Proceeding as descrl ed in anpl e K above,
trifluoronet hanesul f oni c™8ETGD-2, 2-
trifluoro-| SphBey cﬁtztzﬂ-trmbﬁ)t1(w4mmeﬁgn@91)etﬁﬁfoer ence
L 20 Synthesis of 2,2,2-trifluoro-1(R)
-(4-fluorophenyl)ethanol CF3._.OHF To a -78 C
tol uene (25 ni)/dichl or onet ha8e3(25 m.) sol ution of
2,2,2,4 25 tetrafluoroaj@pﬁeagne (2.5 g, 13.01
nmol ) and 1M S- CBS cat al (1.3 n., 1.3 mmol) was
added freshly distilled catechol borane (1.66 nL, 15.62
rmol) The reaction m xture was nai nta| ned at -78 C

faggr &t gg (lél %cﬂléene %{B mt%clﬁoro@halge (Zgnl_l’lL) SOIu ion gfl}? 2.4 V\@S

tetrafluoroacetophenone (2.5 g, 13.01 mmol) and 1M S-CBS catalyst (1.3 mL, 1.3 mmol) was

(

added freshly distilled catecholborane (1.66 mL, 15.62 mmol). The reaction mixture was
maintained at -78 °C for 16 h at which time 4N HCI (5 mL in dioxane) was added and the
reaction mixture was allowed to warm to room temperature. The reaction mixture was diluted
with ethyl acetate and washed with a saturated brine solution. The organic layer was dried
over magnesium sulfate, filtered and concentrated to provide a solid. The solid was suspended
in hexanes and filtered off. The hexanes filtrate containing the desired product was
concentrated and the residue subjected to flash chromatography (10 hexanes: 1 ethylacetate) to
provide the title compound as colorless oil (2.2g, 87% yield). The ratio of enantiomers was

determined to be 95:5 by chiral HPLC (Chiralcel OD column, 95 hexanes: 5 isopropanol
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reaction mxture was allowed to warmto room
tenperature. The reaction mxture was diluted wth
wetdvglo7aeet at e and washed with a saturated briP€r/US2005/002773
solution. .The arganic .l.ayer was dried 30 over
moh‘é@gﬂ’@ - et far majof plogedt ss 6,787 wim dRetttinag fod mimr isomer was
82’@1 yide a solid. The solid was suspended in hexanes
filtered off. The hexanes filtrate containing the
deS| red product was conBefetenegd and the residue

subj ect ed f h r.aph 1

et hyl acet %’%ngl}es{s%§ Tﬁ‘?‘g{/()?g%&?%%a%%aﬁo{&ple grlf?nlﬁoré%e

colorless oil (2.29, 87%yield). The ratio of

enantionmers was determyQd é,\p be 95:5 by chiral HPLC

(Chiral cel OD colum, 95°h ?_ﬁ% 5 i sopropanol 62 WO

2005/ 074904 PCT/ USZOOS/ 002 “obi | e phase. Ret. tine

for major product was 6.757 rrin. Ret. tinme for mnor

i somer was 8.274 min. Reference M Synthesis of
Stegiam nocycl opropanecarbonitrile hydrochloride 5

H2 M Q&tﬁ'ﬂ@'of b&z@ﬁaeﬁo 6’825% W, 838ho1b W’@r%ﬁ‘ﬁﬂ%ﬁnéa@tﬂﬁhﬂe

am noacet onitril

hydf:@pa}oggﬁ (Qérg, 8@7@ 2191 é,an@stgr)@n %]ploroggﬂ@gesﬂgpg mﬂ.ﬁ.was stirred in a 2L
Erl%?é&fa@lﬁﬁﬁd&?ﬂi@rog&pﬂ Codit-dempBratusd fof § g%’ol Thé réabtion mlxture was

Erl enneyer flask under nitrogen at m t enper at ur
filteqresh to erprppdhe pracipitasedcanimenivrm ghloride and ghe ﬁltrhﬂee\raedvaporated to

dryﬁé@fmrr ach g rr@sﬁltﬂx'gtr%ﬁcﬁg ﬂ?ﬁﬂ%}%ﬂh& ahg" éh&)emﬁggfaﬁaﬁg with water

te was evapor ate ness | vacC
(200 wd )y hnd briper ddieddryingayeinagedive dulfane tht banti¢ndO8 evhyorated to give

(beﬂﬁzﬂ?ﬁde%mn Ee% 1'%\?%@;%25 S) and brine. After drying

I magnesi ol uti on was evaporated to
Steg2 ve (benzhydr yI I deneam no) acetonitrile (47.89 Q).

o) Pual ot by P bRl ik G g dins 8 tpavas

cooled de icenintieradieozen agt thieedigdenticst Htﬂibtlbﬂ ﬁfﬁ)ﬂoniuiﬂ Eidhde (2 0g,

0. 0@%%5@% 8@@3%%@95@%%%@?%9@%%4%@9 8) inj tﬁluelze 30,
1,2 lﬁ&rbhﬁﬂaha(nlm ML) 123.4 AmbdL DA IGABS tWag iR kdRdMkopwheovir 25 r%un to

, Aldrich) was then added dropw se over 25 mn,
the ’Eeﬁ%ﬂopé‘Hé‘ﬂJFeo‘ﬁltWQ‘fll&P'éalﬁlffﬁlg 8¢ H%WP% £ majpajry the itespel temperature

neaCO@ °CNThé RabBinthRbdle %Hsethbr{]&ﬁreﬂ ¢ gofo% r?lll{{eﬁ rodﬂ’?%ﬁy&%&m

The reactl on mxture was then St VI gor ous

C
and thep pouredhingg ice Figter @%@@ﬂ@t@dméh todyege.t H@mcoprbmé @xiravtsovire e
wasHEE it B 25 teR Soibd ﬁﬁtg M\,ﬁ%@ﬁ Y&'R orltghgggltoﬁgéﬁﬂg % oluene was

extracts were 2_5 was Fine an Y eal ed
remguedtby Nef@m4vaprdationtd give ambil 657 o i Theresideg wasolisselved inetwiling

' il

e R Pt S S AAPA SIS b
separatechanddvhight WasNembveel tyrpibef (~2trali)e (Sci‘hﬂhr@riddlﬁbd Q\yﬁﬁlhﬁa@lon in the

cool . JA.dark oil separ at nove
rem G sl S o P . s R s A LR o hefafp s ol by
ﬁltrzitim and e/mheﬂl ity coldl hekdne o piké @Jobenal@d@omlemnm{b)@@@pf@ﬁn@

h %t yell ow crystals were coll ected
carbonitrile {30.56 ?
Step 3

A mixture of 1-(benzhydrylideneamino)cyclopropanecarbonitrile (30.56 g, 0.124 mol)

in concentrated HCI (12 mL) in water (100 mL) and ether (100 mL) was stirred at room

temperature for 15 h. The ether layer was discarded and the aqueous layer was washed with
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30 filtration and washed with cold hexane to give
1- (benzhydryl i deneam no) cycl opr opane- carbonitrile
WO 305566190 . Step 3 A m xture of PCT/US2005/002773
. 1-(benzhydryl i.deneam no) cycl opr opanecar bonitril e
ethet. 3Bhesauepus dayerwasthen freeze diggsie ghe tha titly cpppoyngas gtgn pogyder
(13%@@3 (100 nmL) and ether (100 nL) was stirred at room
tenperature for 15 h. The ether | ayer was discarded
and the aqueous |ayer wa$x¢meledd with 63 WO

BB PEABTSESRR Rt ISR

ve the title conpoun
as a tan powder (Z@rigethylsilanghethpllamide Synt hesi s of
1- (R) - nor phol i ne- 4- car boxyl i ¢, aci d
[ 1- (4-cyano- | - et hyl pi peri di n-gi-yl car banoyl )- 5
2-(trimethylsilanyl)ethylanfdeq Si... O CN ~N-NHJ
l(—|)OLJN SteplAnfmT ININ CN 0 (
R) - 2- am no- 3-tri nethyl 5i | Hny ophoni c aci 0. 320 g,
2 mol ) and N JL/B P '
met hyl -N-trinmethylsilyltrifl uoroé\%\etam de (MSTFA)
(1.85 g, 13 mmol) was heated at 70-C for 10 1 h. The
Steﬂpacti on m xture was cool ed and the excess MSTFA was
renoved in vacuo. Morpholinocarbonyl chloride é}% 70
n A sixiwre of (Ridsanzigerd drimethylsdanyipsenionihacid (0:3720&. wmmeqd) and N-

o D A o0 o o
1 h.vifliecrkactins mixtimerved corled dnditheexsoss M3 Thhwes remartsbin vacuo.
Mo%b@ﬁ@?%b?@?glﬁgrgdg@ %o ?19! g}nln%rl]) %%dde%% ﬁ{%%a%goﬂnﬁ)gul% Wéh was
heated 6R)0-10(fon4 Jdnin dnd ehefi-coaled oWiptey amd in@§2-5 3alj was aﬂdbdh;q thd feaction
s YNSRI, S5l
extrh€e@wRB byl aoetalfio give 2-(R)-[(morpholine-4-carbonyl)amino]-3-(trimethyl-

e P SRRSOl =

purfR&icadded 4-am no- 4-cyano-| - et hyl pi peri di ne 20
throchI oride salt (99 ng, 0.52 mmol), HATU (296 ng,
Step278 mmol ) and dii sopropyl et hyl amine (198 ng, 1.53

;n‘lqﬁgltsﬁlpg&%\gﬂ;@g(){-[?Iggl?gglﬁ%Ff%arﬁnZHémﬁoFi-(ﬁiﬁﬁtﬂ&%ﬂ@ﬁy'cl?@fbpionic acid
yl acetate, washed wth

(149 mign@ 51 avmoldn DME (2arl) wps addpbipiinorhevanadrefiyiriperiding

o ALE IR0 44 Sy O SRRl oM )
diisbpropiiEhyipiiBe( thP)me.d . B. ngnno]() 1H901§)t§m1®regur@.1After@, h, the reaction
mix"gu:ré:3 'w%é_g}gtract%d avﬁh %&1?/'1 ac@ate, washed with brine, and dried. After removing the
solvent, the residue was purified by silica gel column chromatography to yield the title
compound (87 mg). H' NMR (DMSO-dg): § 8.24 (1H, s), 6.5 (1H, d, /=8.8Hz), 4.18 (1H, m),
3.6-3.48 (4H, m), 3.35-3.2 (4H, m), 2.75-2.55 (2H, m), 2.32 (2H, q, J=7.2Hz), 2.3-2.1 (4H, m),
1.9-1.7 (2H, m), 0.98 (3H, t, /=7.2Hz), 1.1-0.8 (2H, m), 0.009 (9H, s). MS: 408.4(M-1),
410.3(M+1), 432.1 (M-+Na).

Proceeding as described in Example 1 above but substituting 4-amino-4-cyano-1-
ethylpiperidine hydrochloride salt with 1-aminocyclopropanecarbonitrile provided 1-(R)-
morpholine-4-carboxylic acid [1-(1-cyanocyclopropylcarbamoyl)-2-(trimethylsilanyl)-
ethyl]amide.
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25 3.6-3.48 (4H, m, 3.35-3.2 (4H, ), 2.75-2.55 (2H,

m, 2.32 (2H, q, J=7. 2Hz) 2.3-2.1 (4H m, 1.9-1.7
W(()2065/0|7r49040 98 (3H, t, 2Hz) 1.1-0.8 (2H, mT/U92(m57@02773
B} M5 408.4(M 1), 10. 3( M+l 432. 1

Pr dée@gﬂh@bﬁodbh@rﬁ%ﬁlﬂ ), Fes 4@0@%@@ 72 , J=14.4Hz),
3, 6ﬁk&gqftt'}14t8ﬁ} 29““”@241 PRI, nB DY BI85 A0119.95-0.85 (1H, m),

ochlorl e’s
00@.8@9&51)0(1\4&36@56\{181&6&33@%@}); 361|1(M+Na?ow ded 1-(R)- 30

m)rlﬂg&eéhﬂ as de%a{ a5 ia?fnth? ; Qlﬁl\'{: Put(SUbﬁt’ﬁ‘iﬂ% 4Fa§HW-§ cyano-1-ethyl-

-cy anocyc opropylcar
pipaidind fydrachideide St WAD ROORLBF AL IRCH rAIS2YRE/HORIRTE Brovide 1-(R)-

oG g g il e i

sﬂaﬁyil}d,th}mlhmldb 6,'63=MS4597(KM-1)T)399 1(M2Gy; 4213 (VBiNa).m

S bbb b en Bt -+

-etﬁ&l@[ﬁéh@méhﬁ:ﬂ@dh%rﬁl@%alﬁﬂhﬁ Qlahﬁﬁdaéﬁomtrlle and (R)-2-amino-3-trimethyl-
am no- 4-cyano- 1- et hyl - i peri di ne hydrochl ori de

Sﬂagﬂpliopwmcwcw R QW@@%W%P% crﬂy!ﬂawcaﬁ banzyid@mtbﬂﬁnlwlpr@lonw
ac1d3(fp§8£)h1@§ ad ddsEibed TR RBRRWENS 'ﬁ%mccﬁﬁl@fﬁ? ﬂzgllsﬁglhfiﬂ{anol (whlch was made

cyanot et r ahydr ot hi opyr an

from yq)mmgqc;aépmﬂy@lg ﬁymeflmﬁbe@ylsﬂy@nmneggrpngq Mr@erence (J. Org. Chem
19939% %fd%*é&éa)sg%%é {%Rf gﬂsl}%hdl 'é’{h%ﬁ@g/pi”ltgﬁ?@qﬁg%ﬁ&[da%%oyﬂethyl]

t Su
carbaxmqmbbemzl@lwaﬁqo HNMREGD@lb)p @4+6c (hEH, y)dl 6. 620 HoNIEDLES . 5-4(2H, m),

4. 14"%(‘3?1 ﬁ»gaz‘q( 3531 f N 3' ﬁz@}ﬁ,hc{d@o AR 439 0% ldr, WL N¥ M.

oni'c a
408(37&)/1—]3 bl@mxmmxylazzmﬁya)am no- 3- benzyl di net hyI sil anyl pr

d Ref
FF o i fenefteg PO Rnefich REC P e it Frsaio- -
plparﬂmmwoalhloﬁweesalta\bdhe zdinﬁ&ctyby)bﬂ)@Eli’e)thrb‘bri1&ildffzﬁfdhﬁd}§hohnocarbonyl
chl%gi% 2\!1%%6%637:1 rgge,r]ézelrrl (fcarb(onyl c(aio%de provrged 1- (R) 2 el‘.hy?plperazme 1-

caﬂ{ozylf&) ac(df{ﬂftlébblﬂioﬁﬁﬂ(m‘ C}@ndammo)/r)-t d&ﬁ@lﬂ{mﬁwg cS‘éﬁ'%mm

MS S5 3000 SOy, 3B ABEND. k) 5. 1. 5L 20

g g’%cﬁﬁcﬁl@dﬁs@esa%e&ﬁﬁan@)el %te@@(a%@ve §ﬂt sul;sﬂ@l’ﬂigl% B anflfb-4-cyano-

1 ethyﬂalpil(lml}yc&%@ﬂée RAliNgifh -ma@é@aqnﬁgleea@d aégbfgn@adlohm 4-
carb%ﬁﬂmlﬁo]li’- (tﬁhﬁteth?l'é@a?&})fn‘dfeﬂoﬁﬁ aéld%mh{;@) Q'b‘él){ﬂifb‘?(y!:arﬁ&malmmo 3-

eri di'ne hydroch
benayhgmethdbglmmmmmﬁ exidpiovided [2(Re(trmethylsilaniyiol 1 (opaamiothyly |

SR SRR U T

- cyanocycl opropyl car banoyl ) - 2-tri nmet hyl si 1anyl )et hyl ] a
m de. LC MS: 364.2(M 1), %6@&16%1) 388. 2( M+Na) .

1 9 6
ST e S e R b S
hydr ochl otthiogyraad- wlcwbalhosa)-amrinwﬂgdsﬂamyl)ethyl]emmad
2- (R -[ (norphol i ne-4-
car bonyl ) am no] - 3- (tri met hyl ssianyl ) propi onic acid

with (R)-2-benzyl oxycarb yI ampo-3 25
benzyl di et hyl si | any derOV|ded
[2(R) - (trinmethylsilanyl 1H(C a o t hyl -

car banoyl ) et hyl ] car c acid b I ester. LC ME:
332.2(M 1), 333.9(M1), 356. O(MF . Exanple 2
Synt hesi s of 1-(R)-norpholine-4- carboxyl ic acid

[ 1- (4-cyano-1, 1- di oxohexahy@h o- 1X6-
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30
t hi opyran- 4-yl carbanoyl )-2-(tri nmet hyl sil anyl)ethyl]am
W@l e005074906i - O ~NNf--r NCN QI HO S 02rCBES:5/002773
. 2005/ 074904 PCT/ US2005/ 002773 To a sol ution of crude
1- (‘Da qﬁy;tmaf cryde h_(@hmgt@;gg,lpqe& erebaxylic acid [1-(4-cyanotetrahydrothio-

pyrgril-zlif](:aﬁi_ég]]%gg%t ('Eﬁﬁéfﬁ)glﬁfaﬁylzéthyl]amlde (%?(} rgﬁyq g el%lplly P]ln MegH (15 ml)

pyr r banoy ri'met hyl
wag 22iged erpne (169 gnds16)mmel) Wé@tﬁr((lSmﬂr)l af roowatemackdece. oxitan & h,

Me?e nper a %‘%éi ng\wk&lﬁl %ld%%qﬁe]éasrgﬁerﬁ%%dev&% %%‘P“%t%t%u {ihg ethyl

acetatadayzdn evas easiedd evithdsing xried @he doneertiatestt THE raaint atepurified by

5 acetate hed with e,
stirel bopnbFiFp Be SarPier e WL ARAC Sotnddytd (4 all” py MR tppag -0
5 8ge(11a), %m(lﬁhﬂ oﬁat@m aphyH; @), Biel (dHI ﬂw:zt mi)es ar-erlr{eﬁrhel), 2.7-

2,550 ) 50y Gt ). R0 B ime§-008 FOELLS) MY D, 4311041,

45332M-Q\Ia]) (6H, n) 2.7- 2.55 (2H, m, 2.5-2.4 (4H, m,
(05 0. 85( 2H, , 0.008 (E9H s). Ms: 429.2(M1),
431 1(I\/Hr1) 453 2 (M+-Na) Xa@GICE&arrpl e 3 Synthesis of

.‘1%{1{3%19 %f 161 ﬁol‘frférf%y&lyﬁc 254 gl (}ntt ]}Q{&li enzoxazol-2-ylhydroxymethyl)-

benzoxazo hydr o
but yl car barmybl}tylzarbamwél Wilsfvth)dﬁ&hhﬂmﬂlyl}}unhlm de \/ Sim
JfHOHO rNHONOQ -- \\\- ~ 15 Into a solution of
2-(R)-2-[ (norphol i ne- 4 car&tmny am no] - 3-(trimethyl sil
anyl )- propionic aC| d (1 0 ] rmol) in CH2Cl12

(5ml) was added : - 2-
yl pent an- 1- ol (1 0.5 ed as
described in Refer hce O, H(Bt ( 0.62

EDC (148 ng, 0.77 mmol) and NM\/I(154 rTg, 1.53 rmol) at
roomterrperature After 2 h, the reaction m xture was

) racted . te an e anj ¢ | ayer was
endhiEd 5550k th2BRT e B A oep e a ety lany
propiéit 8¢ie (N%Sn% l0r5|1frinﬁ611) HNCHddld GlGRds a@@éd‘&lw)-ammo 1-benzoxazol-2-

chromat o yield the title conpound

ylpgngany jgel (jf%lsmg((i/,é Sll)nmoll, ppepgr@ﬂ,pq_c}escnbed in Reference C), HOBH? 5 mg, 0.62
mmol), EDC (148 mg, 0.77 mmol) and NMM (154 mg, 1.53 mmol) at room temperature. After

2 h, the reaction mixture was extracted with ethyl acetate and the organic layer was washed
with brine, dried and concentrated. The residue was purified by silica gel column
chromatography to yield the title compound (300 mg). LC-MS: 475.4(M-1); 477.5(M+1);
499.5 (M+Na).
Example 4
Synthesis of morpholine-4-carboxylic acid {1(R)-[1(S)-(benzoxazol-2-ylcarbonyl)-
butylcarbamoyl]-2-trimethylsilanylethyl} amide

|

\
Si—
L 2o
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499.5 (M+Na). Exanple 4 Synthesis of
nor phol i ne-4-carboxylic acid { 1(R)-[

wa t@pa(denzoxazol - 2-yl car bonyl) 25 PCT/US2005/002773
but yl car banoyl ] -2-tri net IS|Ianer amde Si- OO
O \To g 3qlytjop of gruplg morpd)ol)meg/ -carbaxylic % 05)-(bedaddzol-2-

ylhﬁ@%ﬁ%%uﬁﬂc ar%no y]l‘-’zl g‘lnzégl!l}gstlf{a?ﬁ?t&%l} !fi{.i‘dg%oo mg) from Example 3

aboy¢, $) CHbeln fomBwds-a@ded Dess-Martin periodinane (324 mg, 0.76 mmol) at room

nfb AL SRS MG ke TR e 4l

ﬁthhtr)O 5\ sheadakethn Bﬁmrd\MstexmaquﬁlrWMrbﬂmi a&te(ta%sh@l w1@1 Eiﬁle dried

iR Bt RE R R B ol B N o oy
chrérﬂzﬁtb%t@hy% ielt th& hﬂe é&mh@usoﬂlgy lHl gDMichag)t 9. 3W(Hh d,

tate, bri ne,

T e S LT s 11 5t ot i I SRS
| I hy et
(u?e t, ﬁﬁ)z‘HﬁnJ ﬁ&ﬁgn@w%@e 4 s@izy'é%ctlﬁﬁﬁéh'% J(?Igﬁggr%omg{ m),
3.3%-32,(41d, my 2P- 63 (LH, mol. %—11@5 (H{,IU)—85ﬂ'I-1I£3ﬁ(2H7H951-OBH(SIdm),,0008
1. ; =1.2Hz, J=7.6Hz
O, W@W RS gt el | IS T o)
351(4H ,1033532(4Hrr)20185(1H n,

1.8-1.65 (1H n), 1.55-1. §|5 , 1-0.85 (5H, m),
0.008 (9H, s). Ms: 473. 3‘%‘%1%? 475.2( MF1); 497.3

( I\Slygdm)eiis gf(mnqinhelnﬁ SyanbdxgEe scubmﬁjy Eii(k@l-(bél&loﬁazmi%-lywnbbhﬂ)-
o opy| car bty ISRERPRE AT medy i °""Lﬁ=ﬁﬁ&ypﬁcﬁn Y

S|m0F|OrNNJI\I\~\\OJO 1\\NStep1Toa

sol ution of

(Z/ E) - 2- benzyl oxycarb nyI am gi( hyl si |l anyl ) acr
ylic acid nethyl @ 1 \%40 1nmol )
prepared as desco@/éd | Ref erer ncd ep 1 above, in

et hyI 20 acetate (100 m) was added
Stel( )-1,2-bis-(2S,59)-2,5-di et hyl phosphol anobenzene

( C%' a%ﬁfﬁ@ﬁj bf gﬁﬁ)-ﬂb@%ﬂdﬁ‘(’%a@o fah'fnlldjﬁ %hﬁﬁﬂ%@ﬁﬁ%ﬁ@aad methyl

dndér
estewa/ﬁanﬂ ddn3g é%o lwmmol) rm’erpérdd efé@smbe @n %@fsrenWB,eS’ceml #hove, in ethyl

acetgtirez?/dé) 16 %Qﬁ@deﬂ@ﬁ) 1% %RV(%;', 553/2,5 ﬁfeﬁ&)ﬁhgéb‘ﬁ%ﬁ@t}eh%ﬂe kcglclooctadlene)

rhodium(l) trifluromethansulfonate (500 mg, 0.692 mmol) under nitrogen atmosphere. Hydrogen

gas was introduced at 20 psi. After 2 h, ethyl acetate was removed by rotary evaporation to yield
crude (R)-2-benzyloxycarbonylamino-3-(trimethylsilanyl)propionic acid methyl ester (43.8 g).
Chiral HPLC analysis shows e.e >98%. (Column: OD, solvent: 90% hexane, 10% isopropanol and
flow rate of 1ml/min 20psi).
Step 2

To a stirred solution of (R)-2-benzyloxycarbonylamino-3-(trimethylsilanyl)propionic acid
methyl ester (43.8 g, 140 mmol) in methanol (300 ml) was added 1N NaOH solution (170 ml

170 mmol) at 0 °C. After completion of the addition, the reaction was allowed to warm to

]

room temperature. After stirring for 2 h at room temperature, HPLC showed the reaction was
completed. Methanol was removed by rotary evaporation and the residue was acidified with

IN HCI and extracted with ethyl acetate. The organic layer was washed with brine, dried with
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crude

(R) - 2- benzyl oxycar bonyl am no- 3-(tri nmet hyl sil anyl ) pr opi
worios/oamnd net hyl ester (43.8 g). Chiral HPLOremab3oes/a02773

shows e, e >98% (Colum: OD, solvent: 90% hexane, 10%
MeROomideserbitaiad tb givscraded)Lheazydpxyrarbniamingpinmetisisipnyl)-

d sol ution of

pro?]ﬁgﬁf@%z{%g oxycar bonyl am no- 3- (tri net hyl si | anyl) pr opi
Stepdi c acid nethyl ester (43.8 g 140 mmol ) in met hanol

ST‘?TDOP() mati“egq%ka‘% adg} @gﬁ%@{lwﬁ 11(1 c?-gé&‘lmetw}m@%)propmnlc

acid @am g, a#s .E\/Hgmcfl] wavadded }tydvmmrbxtomuﬂﬂn Iacmmabldmw%woenl) After
siri, k.3 T HBES Bttt en AT e AR cBbatiea lfgbemer 00 m

wad f)ded ad tbcyreﬁatoﬁ yix Rapay sifredfor a0 chid. MEhelpR&vigltatdWasGduct was

a dlf t h N d e ted wi_th, ethyl. L
G afhed SRS TA giRh AR uigo ielt (RO Gy flany Dpropionic
acuijﬁycﬁ&geﬂﬂb?di‘mﬁg saW¥@ 28 9H/ ThedMier ﬁ@iffd%@@&fﬂc&@ 2dd e sHRH4vas

nd coricehtrated to give crude é enzy
ren@x%%}f 196y FVaReAbes The @#ﬁ% 99 irne wﬂl)mlxwedpﬁadnl wixgup gf ethyl
ethér‘la%d Kep&he (4§tn@lPtcng@acﬁ1t§>hhlr6r £6k thd Eﬁ%&uc@ ont ai n

R) - 2- benzyl oxycar bonyl am no- 3- (tri met hyl si | anyl ) pr opi
St%ﬁl c 5 acid (42.7 g, 145.2 mml) was added hydrogen

by prRfie o'fpg-aﬁﬁﬁ:lﬁ%s 33%%1%&%&’1 \k@h‘{%’he% emd)h dr%beo?ﬁlde salt (1439 g,

stirring star |ngmae
5.9h ahabesnd N:mntbmlnit@drlmﬂhﬂylﬂyl@ﬁln@wac(emdwﬂ){sTRA% (Safciak @9 &mamol)

vt BEISE e S P Bkl BT v

remevy by ratady drapadtidnoangitled rdsulting residue was treated with morpholmecarbonyl

chigg kG RBR Broe en Rl aghal B B AP RY' rer B e igego0 mb)

andedltlect edreadded th ¢éhesedctrion mivae wiichvesseiged &yodn t@[gérature until
evapor at. eS| ue stirred, wth m xture of
the QYR R combeahg 30 Smbet b RefcH s Ay 1ot ey Sxtiei yah
ethﬁ Acktitb @ﬁtﬁﬂhe &o@lbm%d bfgema emfstwere%wsghe&lw&h mmé dFied &fer
(trimethyl silyl)propionic ac

mama}llgﬁpg} %ﬂcgnt(aiedztg glvg mor@o@ge—fln%qbyx@ﬁ&md (R)-2-(morpholin-
4- MaﬂESﬁ hmm FifRingistisdyhytoponfd 4Rr (@26 8§ #RicH Sab MR

y( }h)é gl P 815))5\/\653 rseat e(d at%j GQCC faor i IP‘Brlrllta'r111€:)(tStﬁp
wnhqvéﬁnhmtwﬁmmnf| uor oacet am de and excess I\/ISTFA wer e
Step §MOVed by rotary evaporation and the resulting

residue was treated w th norpholinecarbonyl chloride
( 3.Aomigture 25 merphblinexrearheratie dcid (B h(reerprding-yloarbay Dainimo-3-

(trnﬁ%tég dllatﬂgl())ﬂt) @gl;ng 2@? ?{)?16 %?Nrﬂ hrox%kﬂzﬁnllﬂoﬁ t@?)ﬂtf@ d‘yi%trgeS 95

mmoBofh (@ elipehlaminepropyl)- B-ethyluarbedmhdﬁ hyslrocbloriGAEDERS@ 370 g, 7.14

h .
R B P S e LB A F 7 LB dn methytene
chl@idg g ml)exds catﬂédson/\xee mdm’mé avithi N-tethyInte@phaline €19 oMaY, 8.9

sul.fate, and concentrate
g B RGP DB ITES SaPM (PRt i g fues then poured nto
a so‘ﬂtﬂbbh@ﬁﬁvbt@ﬂéﬁbhﬂ}ﬂll‘ﬂi@l-((lb i )Y B/ (58 ind [Pl id e mi@'p%ﬂu@t vdslefliracted

h was, used |n the next step . wt

witl EFPi’lﬁég‘atﬁ avfi ¢ eotibin | orggnig,lagers wetg Washad yigh %furated NaHCO; and

therdTBHRN Ak Bﬁra@ts@@?@&l@d'dv@r rﬁééngsmm sulfate and evaporated to give

(R).-2- (nor phol i %Ica nyl)a - 3-
morpholine-4-carboxylic acld {1(R)-[1(S)- (benzoxazol-2-ylhydroxymethyl)propylcarbamoyl]

)

2-trimethylsilanylethyl}amide (2.476 g, 5.36 mmol) as a semi-solid mixture of diasteomers.
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(trinmethyl silanyl)propionic acid (1.76 g),
N- hydr oxybenzot riazol e (HCBt) (0.910 g, 5.95 mmol),

W@ 2006870d4ret hyl ~ ami nopropyl ) - 3- et hyl car bodi i NUBCT/US2005/002773
hydrochl ori de) (EDClI) (1. 370 g, 7.14 mol), and

Ste ®) - 2- ami no- | - benzoxazol - 2-yl - propan-1-ol (1.472

1 R85 0 1 10,655 S0
metaylﬁaﬁrélwlcrmbﬂmoyl]ﬂa@lmeéa’&ﬁnlal@ﬁetmlk&nud@(w§ g&tn metbylert chiailn(33

mi) WEIRENE! S & LK alt%a{i\ggn% Wﬁ%v&%@ﬁ% &Bnﬁ}deﬁgs%% 6

mmiol)) sodiuth blcaebonatee(ms% g,Lﬁ::hntsameth @emﬂmeﬂmyt b-pigtetigtinyloxy

o0 G Pk RER O PR So T 1 e Bl PR

(Cowmicgciallingdryobledch wag ned iasl the duldhtaad aﬁdluamwp%@éamﬂa&éa assuming

4-
the g’(’gﬁt %Q&EQHB&M%&%%&?EVAJ& G, ac! R (%{3 llgﬁgﬁ; thep pdded §1rc]pw1se to the
reao'ﬁ%n %nitﬁferﬁﬂﬂﬁblﬁlsh@ﬁg lo@dr2% Inkia Winele tHe3ntdrfil 1Haction &npdRIrd was

a seni -sol m xture of diasteomers. 68 WO
malztmsﬂ 051 §0%- mﬁwm@p 505 yoraplete(HBLE), hegesction was @ienched by

addm%ﬁ R @d)% Q&u&)u§§)ﬁﬁﬁ¥ﬂﬁds€lf&?@( 19 1} TR mdthylene chloride layer was
- (benzoxazol - 2- yl hydr oxy

sepw@ﬁ gnd the prma wes Pqtragteti wthmq%w@p Ichlnyife t Fhel cpealyingé organic
R e e e
the galvami gaye @@arocpdored fogmF1.8ADE) whlslowrammsblvcdi indiepropyd adefat&(3ml),

it oM el RO Sy B SRR e i B B e of the
solid gdverths titGonPonmin(1 396 gonmer ci al | aundry bI each was
th t | at

- SR B BRI BB el e Rl b Bne @ e
benﬁ3x52421-2|-y1 pmp‘atﬁ-ﬂ -l %t_htr(ky) m_mﬁotntelﬁena@dea Z;lqummaﬁﬂ élpfv?dlqlbiﬁed by

reacti.on xture w apl ver n Ile
sepdefion g asierstuet protied BB - e St T al et
(betﬁ@ﬁdzoﬂZ-@cap%ﬁ}ﬂI pxbbﬁcerrsaaﬁdyl]ommhﬁmaﬁahg}} 4rhidb OG- NM!R@)MSO-

tian gueo

de): §§&§GH fi}a |7(§§GE¥ &b &4, ﬁ‘fi) 7334 EL Ak )7 dHed)k AdOY-4(4H, m),
4.73(BYE), 483 4 ﬁ@%f 9654 sspgl, Eﬂ)es @51999@?1 hﬁgfs 2'@?1 m), 1.9-1.8(1H,

extracted w met hyl ene 1oride., The
m), d2gHPH, m), é&ﬂé@{ \R)epélx%lslﬁb al)wLQrMﬁa‘iSé’ﬁ(l\/ft})e% 1b3f(MTé),and
483q§qugapver magnesi um sul fate. Evaporation of the
ent gave a tan colored foam (1.879 g) which was
di ssolved in i-propyl acetate (3 m), 15 diluted with
tert-butyl methyl ether (&xahpleand cooled in the

0 e ay,

S FRE 3R B P Pyt b0l BNl BB By v >
Exanpl e 5 above, Dbtrinsethyddilatyifethytjatafde- 2- am no- 1-
benzoxazol - 2-yl - propan-1-ol wth
(RS) - 2- am no- | - benzoxazol - 2-yl - propan-1-ol, followed
by separation of (Ohe diastereoler provi ded
nor phol i ne-4-carboxyl i c amdj { §'(\R) [ 1(R) 20
(benzoxazol - 2-yl cnyI ) ar opy| c yI ]-2-trimethyl
sil anyl et hyl } am des \ 825 1H, d)
7.57(1H, d), 7.47(1H, 9 7H39(ol 7. 17(1H d)
5.6-5.4(1H, m, 4.77(1H d), 45441H :

Step31 65-3.55(4H, m, 3.35-3.25(4H, m, 2.15- 2(1H n,

0 %11411){%&3-5&’ 3- 1cm)ben%olg ac]id iilzﬂ Blos @mgg (lfég%emi 5 ml), 2 drops of

dimethd. fgx(nmmég, an mlonyl chlorlde (10 ml O 137 mol) was heated at 82 °C for 2 h at
69
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Exanpl e 6 Synthesis of 3'-cyanobi phenyl -3-carboxylic
acid [1 -RS-(1 -cyanocycl opropyl car banmoyl) - 2-
w@ oosoedhyl si |l anyl )ethyl Janide CN\ Sim O ONNCNUS10£002773

Step 1 A mxture of 3-iodobenzoic acid (21.73 g,
whigh 98 bbbl shpwedamiripersulyndioxdetelspss. dhe selyentwhgtemoved at

redﬁhcgg ?g:ggugt{eto g%d_‘s %o'ﬂb&ﬂi’dyl gl?bﬁ%ég 48 V\% (Ségaag %217591 Séithl&PJ)t)dlémammo

malpty grodbrge 218732, 040 arol} inmeetlylengishlodde €106 wdiwasprepared and
cooledtd DB °(§ L?H\}fért ﬂh%haﬁe ® 52920 nTchgwg‘scAdﬁgﬂogx\@éd by the 3-
uce odobenz ofi

removed pressuré to gl
iodatighznyl déorlderpra)aw@hm@taé afdtawhich ke lthet reantion femperature below —7

T TN T

Thedeazdtleni mlxtureilvﬁls 'ﬁourbﬁ Mt iy vater aticdxiraged With ﬂibthy@néz&l(mﬂe) The

added f s t 3 5 iodqgbenz chl ori
orsIaR0 e B v g HE AR e i aritanhrie. Aftr
dryihg mrn@tguésmrb all&w the solvlent WhErem@a&d dn@Rrydializaich RS rers-
btﬁ % dhto wgr& 8roonlngenper ture and then stirred
u ’GFt er g9t -Baiagehe Ringiealops aqid diethy! ester €318 e).
Step\@t er and extracted with nmethyl ene chl or| de. The
organic layers were washed with dilute ueous

sodt BRYHE Sh#ftirdpengeidamipp Jmalonis acid dlefhyhﬂsiiﬁg(lé 812, 0.0397 mol),
cesiiREBBOhMOTBY § algeeqhiifleRS) mﬂ&efw?ﬁr[nﬁ&lqﬂylfaﬂe ?IE)C{S ml, 1.8

stal lization fromtert er gave

equ‘Za%@S) e dbmathplpyrrelidinnsp (3] mhives h@ﬂt‘tﬁ a 7éf G fir 6ds tThe cooled
re:acﬁ_g\é‘S i otg)vgls R&r@ 1n?0 e Wbt’éf é‘l{deex&gcted w1(§h etP}/]l alcetate The extracts were

zoy am no) mal oni ¢ aci d
wasliedovigsbrine, dri@i3yer magnpsium suléiteimdoanpated mc(eﬂﬁdﬁ’ceg predsue.

[i vl sil 1 1.8
eSS} o KLU BR8Py B
crystvdalmedl geve 2403 ®dobcnz6ylhminTBhé-ndmetheldilah_Sﬂm@l@mhmﬁic abid dies]
estel\'l\@SSth ured into ice water and extracted with ethyl

e. The extracts were washed with brine, dried
Stepdver magnesi um sul f at e and evapor at ed under reduced

ressure. chro hy o ica el uting
D S o SRR B AL P Sy Bt 414 vy
estelc(ISylElD gl 6.0ZAthely 1@aME bromide (2.19 g, 0.025 mol), d1methfylformam1de ﬂ25 ml)
-|odobenzoylan1ng% 2-trinethylsila | mal oni ¢

and %ﬁea(od?5el?ﬂwas héaiqdd 2 (lgskgesuigped wis sb\élpbles Al ¥biCfor bh. dffter
cooldrg(ts rdoﬂgﬁﬂlﬁﬁﬁﬁ)/é ﬂ{@réﬁalor?mﬁ{tﬁrg%@ g&ﬁéd i :)E@an@’ %Tnﬁ%ke&lte%

acid |eth>f ester (8.4 (?
withpetByljagetate s Theexgracty “@zsirwé yd evapereter ja give PreRY)e(B-i¢dvbenzoyl-

amnﬁ‘ﬂ-@ Wah&h lfsgar?{_) mplog 1dha§?511 EQ%IJ G Z? gk, l ask equi pped

th a bu bIe cooling to
StePr‘bomten‘perature the reaction m xture was poured into

I cq MRh&E oﬁj&S?-)(St-{o%%eﬁgoylamino)a-(trimethylsilanyl)propionic acid ethyl
ester (6.73 g, 0.016 mol), methanol (100 ml) and 1 N aqueous sodium hydroxide (40 ml) was

stirred at room temperature for 1.5 h. The methanol was removed by evaporation under
reduced pressure and the remaining aqueous solution was washed with ether, cooled on ice,
and acidified to pH 2. The product precipitated from the aqueous layer and was collected by
filtration to yield 2-(RS)-(3-iodobenzoylamino)-3-(trimethylsilanyl)propionic acid (6.25 g).
Step 5
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25 wth ethyl acetate. The extracts were dried and

evaporated to give 2-(RS)-(3-iodobenzoyl -
W(am(lﬂm74934 (trimethyl-silanyl ) pr opi oni ¢ aci d ethgt/UsED&002773
(6,73 . Step 4 A mxture

2- (INS)‘X i7§.qf, adB&@zlewbﬁmoﬂlﬁ}m@)(%@Pﬂfﬁﬁbﬂyi@wﬁﬁgmls peip(b38 g,
0. OEDSQnéIVd‘ﬁn@cBﬂ%rma%ﬁH@(rZS of), I:’Zmﬁno p—c%@c (5)): H@thgﬁrﬂgﬁlorlde (1.95

and N aqueous sodi um gb]r oXi

g, 03y 64141} Ne[&dlmeﬂw@mwcrblﬂﬂe?r%tr@z@ﬁ myrgdmrl ethnlm-raﬁbyl
metfiaf Y ‘ﬁsixa*fmo a%']@BmHé‘ﬁrfA )e@g@ 0yl ﬁﬁﬁ%&iérﬁﬁ%@&’N-

the remal ni ng aq eossolutlo w'th
meibploiospholine (4c18, ml) avasl sta’chdatfromtwmepmrafor Fhe The oghotidn mixture

Waﬁ&ﬁ%ﬁ%aﬁ:&t ﬁ&i thefl gg@réc&ﬁ V‘gﬁll'éﬁ% gce ate/ efhe%ggacvc\éav‘?’/erg %Jalsheﬁ tw(:i‘t% dilute
HCR s4tﬁisyed (sadlumdnxtadmnaiy machbring) DByig andnevaporbiiinl efthyd spfventpace a

releSip B b9 hom R e el SEPLGG8E e o

cyc}o'ﬁropprcaﬂwahhylb Si(trintettlylsilanyd)eihg1]BsiodobbnBfnide(4:079%).) ( Y Y
Se)fl% Pi (g, 0.0125 nol), dinethyl formamde (25 m),
*P %ani no- 1 - cyanocycl opr opane hydrochloride (1.95 g,

0. Q&ﬁuﬁﬁﬂe)o;fN [1-(RS)~(1-cyanocyclopropylcarbamoyl)-2- (trlmethylsﬂanylfeth 1]-3-
di pet hyl amn0|H-123tr|azoIo45 grlln Y
I

1od(hg% N dey(- g“ﬂ M&W@Sﬁ? sodlum carbonate (0.20 ml 2)s

ethddBX@f1 HY", 9RPATR r&sr!}hl@adl&ia) &U%Tw)O(ﬁﬁnZQ afld 1.2
equi val énts) and )%I nor p hol i ne (4.13

tetr@ils(vwé@lya%hwﬁ%w-p@}?é%@ &1 fgirwau hﬁatedrzﬁé 05 & e%ﬁ(trl)lé h. The
readfio W{tﬁre WRSodkd ﬁtl%gm\eﬁﬁlfe‘}at@rg Bifufd '%Vlﬁ?%d‘{t%%%lﬁ gxﬁqcfue émth ethyl

et hy acet ate. extracts were was
acefafg) The amncﬁtwe wasdhiediwith bung andrslaied ovarehagnésivan sublfate, digaporation

gavalgl go% Y a?ﬁf }%) Cf?gvhkﬂ%vﬁ gﬂrgﬁﬁt%ﬁ@?%% A s %lkzg éélqg %wte\tojzt N

cyanobmh@yl(?,}_cagmbc acid [1-(RS)-(1-cyano- cyclopropylcarbamoyl)-2 -(trimethyl-

1)-2-(trimethylsilanyl)ethyl]-3-iod
sl flR l%g%({?gﬁgg"é)? 10(3[132196 X o xture gfl\ﬁ/[] '

1I (Plﬂﬁﬁec(lﬂg asycamgmt gbmb bmdgbmngmgggiﬁab}ezagé%%% ge&tsmlyﬂ) Bijaa-
et (o} e am dae no
phefybiimt a0ia the (RIS ng ik Heifdhare (0 20 )

et mammuo(mdhmblph&ypmemﬁawld PD(ICSP(D—C%b@’yc(@r&@Q g,

cartiag’f’?’]g‘é ﬁﬁygﬂwt@ﬂ]&gﬂﬁ ne) - pal | adi um(0) (0.015g) was
heaighenyats-caoxilid id A4RS)- (1Téyen&e§c16ﬁ@ﬁ§1b&9anmﬂ)t21frﬁnéfm

cooled to roomtenperature, diluted wth water and
silagglethyllanddeiwi t h et hyl acetate. The extracts were

wash @'Chlf%&t?x}mﬁﬁh@ﬁyl@n&r%&ﬁ@acm/ﬁ [(Rﬁgr%h&?bléﬁ Eﬂ&eﬁbamoyl) 2-

Evagoratlon gave 0 of crude

trimethy lsHenyisgalomeds; on si I | ca gel to give 3'

C{Qn%%h?‘g? o h% l?ﬁ&%ﬂr&g hzf& %a(llr%g/ cyf,nczctygloﬁré){)}']lczrrbamoyl)
2-trignethgipjlagdethyl] doidd; de (0.047 g). 20 Proceedi ng as

de%%ﬂl(?f pgekﬂg/yg ch%B F}ﬁé%?/l lgf k‘éﬁh?? gé'lnot a?(ﬂ)éo gqra‘%gm%ﬁl&-z-
trlmatha]sdzgfylaimpmmeepar ed:

§|§§1| uor @vngbﬁ@’&?%‘bj %F%%ﬂlc acuf ﬁr&g} Yll-cyangcyclopropylcarbamoyl)

2-trm&|t}tywﬂan)wc)thﬁ}ah_nderet hyl si | anyl et hyl ] am de; bi phenyl -3

- ?\ng?é%ﬂ 128731%%“3’?{9?@8?118?5 bamyDn2striathyislapylethdd gopyridin-3-

ylbenzamide;
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25 sil anyl et hyl ] am de;
2', 6" -di net hoxybi phenyl -3-carboxylic acid [1 -(RS)-(1
Wwo eyanomyL| opr opyl car barmyl ) - 2- PCT/US2005/002773
trimet hyl sil anyl et hyl
4" SHEERYPRUSDEAYBPRY it R sxgnoceloprprylaibamoyl)-2-

trlmeﬁﬁ@angfl%thyﬂiﬁﬁfa@cyc' opr opyl car barmyl ) -
ri met hyl'si [ anyl et hyl ] anj de

2 BHmdmxamﬁﬁbM@m}ansé QPR 90l HeRY- -{11cyapqesgloprppylcarbamoyl)-

car banmoyl ) - 2-
-trl{n%ﬁﬁgﬁw IW?]; elet hyl ] amyd)e
5 2' 4thydfdwmpthmbtmnynsﬂr3p¢@dwyh@ac¢chfrlti&az(1|-anmqyaloplzppylcarbamoyl)

cl opropyl car banoyl
2-tr1§1_(eﬁy Sﬂgrfyf%etwﬁ %yyl et Eyl ijlm de; N-%/ )
1- 6RS¢th¢>d;zcm~bm;¢lmp]nﬂngb3-op‘y¢wp beidbL(BS)214 r i met hyl si | any

cvarsEopedmbal oy hg ety IRARAE, ofd YO P0R P

ac Mdac[e@ibﬁﬂ%hyl(ﬂcaibta@ﬁc yaid PipRSpyl-canb@nipptopyRarbamoyl)-2-
tri I.si.l apyl et hyl ] am de;
10 trimgg Yﬁﬁ%‘ﬁ’éﬁ?’hﬁ?’ﬁ%l bi phenyl - 3-carboxylic acid [1 -(RS)-(1

- cyanocycl opr opyl car banoyl ) -
2-trimethylsilanylethyi|]
4' hydroxynethylblphenyl%émEQFgoxyllc acid [1 -(RS)-(1

SynBhegis 8L Y GheuR: x?@%h&@[—@@ﬂ%}é&))lrc acid [1-(RS)-(4-cyano-1,1-dioxo-hexahydro-
2-trinethylsilanyl eth

3' - met ho &dhmpmwmlwﬂ@ﬁwl)@ éﬁranﬁbxlwa\nﬁl)%tbﬂhmlde

[1- (RS)-(1-

cyanocycl opr opyl car banoyl ) - 2-tri net hyl si | anyl et hyl ] am
de; and 4' -acetyl bi nyl -3 -cagboxylic acid |

1- (RS) - (1- cyanocygckspr opyl C@rb l)-2- 10

trimethylsilanyle ]amd IeCKl Synt hesi s of

3' - net hoxybi phenyl ;
[1- (RS)-(4-cyan-1, 1- di by
1' %6- t hi opyr an- 4- yI car barmyl )-2-(trgnet hyl sil anyl) et hy

15

|Jamide 15 OCHB\ Si.-.. / OHMNMNCN / HOS @
Sp'Sfepl Proceedi ng as described in Exanple 6, Step 5
above but substituting 1-am no-|- cyanocycl gpropane

hy dreseeling asgiescjbedhin Example 6, Step 5 aboveybut substituting 1-amino-1-

cyafbc9byBpdns tHyRfbeHoRal Wil RAATL-RrRBaRPMBIdpYiah - Rt titAR Grovided
20 N-[1-(RS)-(4-cyanotetrahydrothiopyran-4-ylcarbamoyl)-2-(trimethylsilanyl)ethyl]-3-

iodobenzamide.

Step 2

A mixture of N-[1-(RS)-4-cyanotetrahydrothiopyran-4-ylcarbamoyl)-2-(trimethyl-

silanyl)ethyl]-3-iodobenzamide (0.90 g, 0.177 mmol), 3-methoxyphenylboronic acid (0.031g,
25  0.20 mmol), toluene (2.5 ml), ethanol (0.10 ml), aqueous sodium carbonate (2 N, 0.20 ml) and

tetrakis triphenylphosphinepalladium(0) (0.010 g) was heated at 90 °C for 16 h and then cooled

to room temperature, diluted with water and extracted with ethyl acetate. The extracts were

washed with brine, dried over magnesium sulfate and evaporatied to give a crude product

which was chromatographed on silica gel and crystallized to give 3'-methoxybiphenyl-3-

30  carboxylic acid [1-(RS)-(4-cyanotetrahydrothiopyran-4-ylcarbamoyl)-2-(trimethylsilanyl)-
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N-[1- (RS) - (4-cyanot et rahydr ot hi opyr an- 4-yl car banoyl ) - 2

wo gaosionovhyl si |l anyl ) et hyl ] -3- i odobenzam de. SPepUR2085/002773

m xture of

" ANerngy DRKet Mo.cf@ Rt Tet r ahydr ot hi opyr an- 4- yl car banoyl ) - 2-

(trinmethyl- silanyl)ethyl]-3-iodobenzam de (0.90 g,
etflyllaArideno4) g). Revhiohmrogppanyf puefratiasigave Dothdlo.009g of the
0.20 nmol ), toluene (2.5 m), ethanol (0.10 m),
prgﬁ‘ﬂféous sodi um carbonate (2 N, 0.20 m) and tetrakis
Step Bphenyl phosphi nepal | adi urr( 0) (0.010 g) was heat ed at

90 C fqr 16 _h an e to rQ erature,
di | uégaxwetqﬁ%mtgqugmge i—? arg%vawm é@%& -cypngtelplydrothio-
ﬁﬁﬂ4%ﬁafb@ﬁb§l? PR{rRnettyRSIRAH) eyl infdk I(m@zw g0 Io9sim%®rm methanol (4
magnesi um sul fate and _evaporati ed t lve a crud
mBth‘?d egled ihice pd fepated W@ﬁé?h‘&?%ﬁ@%@%@ i 78 bae@e‘faleam in water

(1 Mﬁt alrlef ZREr th?mgg a Soodn teHBERRYY RidRGRYEx0Re @D70 g) in water (0.5

carboxylic acid

miL) v(araydeds Thg eeagsioammisMiEdrasSHITehif repm tempprairfandiiand Qlerq diluted
ik iwaRE MleSirb Bk Frzctéai;)vap 192&5%%& wﬁ%%%/ §>
WAttor ney e&c ket I\Slgx 1491 IPC;%ﬁ}fet hyl ] ampdgg e
cqRenonG P06 @) aphy of |n'pure fractions gave anot her

0. 009g of the product. Q'lnﬁl A mxture of

3' - nmet hoxybi phenyl - 3- carbox c acid
S[yg&@ﬂs)ﬂ%-ma&ywb@henylémmylm agid [B-(R)-(1-cyanocyclopropylcarbamoyl)-2-
pyr an- 4-yl car banoyl yl)ethyl]am de
(0.047 g, 0.095 mm)( 1%1e{htyf§1 {élzgﬁlllﬁj(ah‘mM) was cool ed

on ice and treated? 3th a soI uti oh/of oxone (0.08 7gq,

1.5 equivalents) ip»n Py~ After 1 h of

stirring at room a di tijonal oxone (0.070
g) in water (0.5 wRS_ackdee edction m xture
was stirred at roomteqp and then

diluted with water. Thesfroduct Was extracted with
Stg}%tlwyl acetate and purified to give the title 10
mpound (0.006 g). Exanple 8 Synthesis of

3 rﬁe@o’&ryxbo-ﬁ#{&mﬁthyﬁﬂsgla@rl Jpeopydniccacio(0d2f &, 0.¢0RY n{ol), in water (5 ml),
anoc ro r ba
and A ABEHG LR T O RS Y kb i ety aaueou 2 §gisipg
hyldrox1dhﬂ3 Stl)em dolution of dl-tertl—butyl dlcarlbonate (0.545 g, 0. 0025 mol) in dioxane (2
- (R).- Am.na-.3- (f.ri me si |.an ropi on
mf] e i AR perons S eI 3 et i e for 6 b
TNEABactioR hixhur@ W Bodl@Eonied dhdahh acideradl Sehvii N H@w&wmrﬁi N
ot assi dr oxi de (g t) A so,!bo 19
’%@cttc’élrwﬂwm? lRCEB Ari AT Ryt yeprppny me@z%@ﬁmwbﬂanyl)-

propioNiaaeid (®588d)) was then added in portions and the
reaction mxture was stirred at romtenperature for 6

Stgp 2
A mixture of 2-(R)-fert-butoxycarbonylamino-3-(trimethylsilanyl)propionic acid (0.497

g, 0.0188 mol), dimethyl formamide (4 ml), HATU (0.80 g, 0.0021 mol), 1-amino-1-
cyanocyclopropane hydrochloride (0.300 g, 0.0025 mol) and N-methylmorpholine (0.44 ml)
was stirred at room temperature for 16 h. The reaction mixture was diluted with 0.5 N HCI and
extracted with ethyl acetate. The extracts were wshed with sodium bicarbonate then brine,
dried over magnesium sulfate and evaporated. Flash chromatography gave [1-(R)-(1-cyano-
cyclopropylcarbamoyl)-2-(trimethylsilanyl)ethyl]carbamic acid fers-butyl ester (0.323 g).

Step 3
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20 The reaction m xture was cooled on ice and then

acidified wwth 1 NHO to pH2.8 and extraction with
we@tdvglo74cet at e gave PCT/US2005/002773

2- (R)-tert-butoxycarbonyl am no-3-(trinethylsilanyl)-
"Agpmpy Backst Mei JOIRCH88 g). Step 2 A nixture of

2-(R)-tert-but oxycarbonyl am no-3-(trinethylsilanyl)pro

pl 0nA solaidoncof [ D-(RAT -cyﬁﬁ)cg;lo;ﬁo@lo&ﬂaanmyl)—z (tHnmeetiyilany)ethyl]-

carbAne RS e ey (B i) st oyt b 4gmp and

te@al@2dFunan () mhrg shikreddt Iﬂgdmﬂtbh@bﬁhimﬁr 49h AFhdre)ctiodtixture was

s Wbl qp b BRI B e Progiet sncs asted Ak 80 ottt
Defiliyydnd@osioddtidg gdhed 1 €R)- @a@hﬁcyﬂb}ﬂoﬁﬁ&ﬂﬁm@yl)@ Gty Rilanyl)-

ar.bonat e brine, dried over magnesium sul fate
etng]l a@m&@&%ﬂ ash chromat ography gave
Steg4(R) - (1-cyano 30

cycl opr.opyl car banpy| trimethylsilanyl)ethyl]carbam
i ot MUt Ilb(ﬁ"%l -cxaélP@icfoetppz@erbwoyl) -&(ggiethylstanypethyl]-

ca%%g[%% %@r&ng6%q/3 klﬁ%%ié/ HOByIét chi¥rlde (318 1D Q&%&xy%enyl boronic

aqid (OQ8y £¢ 9 4%‘3@895/%4’*59 (&B$A & rdearyplentspand \-mehylyerghaliag (0.081
mglvaa@ tsﬂi‘écﬂ at réol Qﬁiﬂblﬁmﬁbcﬂofjlé £ thededcYibn ﬁl?)&lﬁ% v&[agﬁﬁé& ifto dilute HC1

| ) methane sulfonic acid (0.2
andghe @méﬁm whuexiactedwith ythylacetate uands@e aztractsomrct wasbed withyagueous

scliftfn BiBarBonattiBd bEAS LARR dgﬂl@% §wasq1elae$e%q mgfve Rn-w)-a-

aqueous sodi um bi car bon e pro
cyemozval@pr@ﬂylvarban@ﬂ)l-%z(truaetbylalﬂa@yl)@hxb} J-bongnizrpenzamadeais atwhitg

cﬁ:@d\éfe : :
1- (ﬁ?) - %fgcyanocycl opr opyl car banoyl ) - 2- (t rimethylsilan
Stogp$- ethyl]carbamic acid (0.090 g). Step 4 A mixture

. e S AL sy oA 2 i

boyérjiebdngarhide (Bl ¥agyD 49 hmino])( O-tDdABozgisoR.(@875 miyd. §96mmol),

trlri@&ﬂ)ﬁ.lngrl?(g?%}gg rzgif%?%r_ﬁcib g’d@%ﬁ) )(5’0{%@‘1’(%&2%%8 if % MitGile 2 mi)

W&d&ﬂ&éilﬂ’lhsz)ovmvd apyaratis byll30 (i@ fqrH6lnin eTlié)neﬁkBl])n mijturedes diluted

for 18 The reaction,
S SRRy ok 3. Ao
dry\mg oest tnfagadsian ilfate aad Peyﬂoval(?cﬁ’t}&tsﬁlvalﬁtdhd lbﬁdl&X\t’éfS@ﬁilﬁed/W ffash

washed th aguyeo odi u onat
cHRRAEnl g Hand iy ERbeR S B EacH oG Sanocsctopropyl-
cabbanbyl) R} (tr{nlethyl-silanyl)ethyl]amide (0.023 g).
cyanocycl opr opyl car banoyl ) - 2- (trimet hyl sil anyl)ethyl]-
3-boroni c benzam de as a white 15 powder (0.202 g).
St ep 5 A mxture of N'[ Exampleg
(R -(1-cyanpocycl q | car banmoyl ) - 2-(trinet hyl sil any
S:/r)ﬂésesrﬂf Gty Brdipalar ﬁﬁa(hcu@oe@)fwya 2(B)-@g32 %/mﬂoxpn)o- 1-phenyl-
3- bronpani sol e (0. 07%thlamifd)R3fioRRhidle triethyl am ne
(0.034 m, 2.46 mmol ), Pd(dppf) (0.041 g, 0.1
equwalents) in acetonitrile m) 20 was heated in a
m crowave apparatis at 130 C 10 m n. The reaction

m xture was diluted wth ethyl\ acetate and washed
with dilute HCl, aqueous sodi g bi carbonate and bri ne.

After drying over nagnes femfsulfate and renoval of
the sol vent the resi rMmeN by flash

Step 1
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chromat ography to give 3'-nethoxybi phenyl - 3-carboxylic
acid [1-(R)-(1-cyanocycl opropyl -
wa@arosandyd ) - 2- (tri net hyl -sil anyl) et hyl ] am de (BCDRS2003/002773
25 Exanple 9 Synthsis of
A&Ol(nbﬁﬂz»ykedNnEIMP@Tl anyl ) - N-(1-cyanocycl opropyl ) - 2(R) -
(2,2,2-trifluoro-I1-phenyl- ethylam no)propi onam de 9~
Sim In@@( eth@s ANy -2-@P-b&izg P x lcarbdny e HoPRh At A0 methyl

o551ty BB Ry IA A Pk sl ah o s

At O ifs 38Miirg tmedwbn wesdiRfed (“ZithQ&uéhe (50 mmhal théﬁ$he solvent was
add g 30% of HBr i soI SHS Ld
Pgtotpexaporatiop, eg‘fﬁl éV&S "3’6 ot Yltaﬁ%atP é%‘l:‘f’?%?f‘ with

sdﬁ@ﬁteﬂi NaHted cheir Eolitnad Brited Shd¥ried avst Mé’Si‘)l Wrer &ﬁ’lké’r%ﬁon

renoved by rot oevaporat| on. , The resi due wa
O'aFP@%‘b?VQoaniﬂﬁo éﬂwlgmlyﬂséaryﬂﬂar%maald\wwlsstgra&l 96 &-ed
ShighlCC8 wat er sol uti on and br| ne, and dried over MgSOH.
Arter concentration obtain

2- ( Rptosriohiion of EeRApine- ﬁré'?mlémeﬁwplyrpyﬂ)@mpm;c@cm@hyl ester

( 1'”@4 %3{1!1 dleﬁltn%'ine(h]ang@ogﬁl) Wassctd@&l %ﬂh&%&e@pﬁ&ioﬁé oy L 5 m ol),
am no- 3- (benzyl di net h %bpﬁro |on| ¢ aeid

Aqga 9% 20 rnmcé)langé M)ofrlﬁhdplemrvn dhal(omal) pt reem

teﬁ‘g)gt%%ré rAﬁér@%ﬁg@& 490 Q@d}{lg/lahglf ﬁT gfcs%ng% Pﬁﬂ@omﬁh Ibrgzcég&%@%s

aqdgd. nf\ftelsl 2Dl BHeEN (b;’ihg 20 avopd)y intMeQH (28l was edded.i Aftpr 2 b, the
okl o SSRD AR B 0 GEF R0
Alfter 00K (he@natbgraphaoblathge d-.(bmléilmeﬂlybilgltyfh)eZ(ﬁ)-Sh?t_iitrﬁhmro-1-
: Wi

PSRRI %‘{/}é&%@éﬁé&% AL o mashe
StepBomat ography obt ai nedI - 18

3- - .

ph é ﬁg{e&t Yy Ig %ﬁgr%ﬁ%tbr 0 ?%%e%lylglc gl) mﬁlp@ r‘ltﬂé?“’?‘oﬁ’f%e)%?ylammo)'
pISI_)EmC 3cil :nge;mnyzeﬁﬂl(ﬁm igoh9®fhmol) i llQn a mlxtlére é)f ’tl“Ir{IF/fl\/IeuOo}rI ((310 ml/5 mR was
AT IR R ETERN
saivent Was ramavei h‘ytrbltbevapiﬁraffchFﬂNb&dué ¥@s diited with pvaSuffadaed

so| ut

R iha! Sapit Ao g tipe Be beltin LS SGvdeiningpd arvng
oWWMgIS@EmM@sﬂ)I\bMt WA rOaYRd O adtbeaporhtitR tb gk dL{Ber¥flimethylsilanyl)-
G Fitlosty by b eUERRG A o8 Ekn ¢ | ayor wi th
Step 4ne and drying

Into a solution of 3-(benzyldimethylsilanyl)-2(R)-(2,2,2-trifluoro-1-phenylethylamino)-
propionic acid (395 mg, Immol) in DMF (10 ml) was added HATU (380 mg, 1 mmol) DIPEA
(258 mg, 2 mmol) and cyclopropylaminonitrile hydrochloride salt (119 mg, 1 mmol) at room
temperature. After 2 h, the reaction mixture was extracted with ethyl acetate (150 ml), washed
with brine and dried with MgSQO,. After removal the solvent, the crude was purified by column
chromatography to give the title compound (229 mg)

HNMR (DMSO-de): 8.92, 8.86(1H, s, diastereomer), 7.6-7(10H, m), 4.4-4.2 (1H, m),
3.8(1H, s), 3.5-3.4,3.1-2.9(1H, m, diastereomer), 2.65-2.5(2H, m), 2.35-2.1(2H, m), 1.5-
1.4(2H, m), 1.1-0.85(2H, m), 0.126, 0.093, 0.039, -0.001(6H, d, diastereomer). LC-MS:
458.1(M-1), 460.2(M+1), 482.3(M+Na).
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over MgSO4, the solvent was renoved by rotoevaporation
to give 3-(benzyldi nethylsilanyl)-

WQReRPA(R9L, 2-t ri fl uoro-1-phenyet hyl am no) pr opi BO/TSR05/002773

(395 ng). Step 4 25 Into a solution of

~ ABeifnbeRogketiNoeRIRGY | anyl ) - 2(R)- (2, 2, 2-trifl uoro-1-phen

yl et hyl am no)- propionic acid (395 ng, Immol) in DWW
(10 n1) was added HATU ( 3Bfamygje 1A nnnl) DI PEA (258

| opro m n rochl or.i.de
ool ¢ (PRt merinbins PafRe AR g L Lo o R pa
the reacti 0rbyﬁh@ﬁr&ﬂyﬁ:ammoﬁx&ﬁﬁméﬁﬁlsﬂunyhﬂgt]iimide acetate
(150 M), washed wth brine aqd dried with MgSOH4.
After renoval the solvent, thesc?ud was purified by
colum 30 chronatography IVﬂ tne title conmpound
(229 ng) HNMR (DVBO- d6)~y ﬁ , 1H, s,
di astereoner), 7.6-7(10H, nﬁ, 2 (1H, m,
3.8(1H, s), 3.5-3.4, ®¥¥ 2 9(1H oin, diastereoner),
2.65-2.5(2H, in), 2.35-2.1(2H m,]1.5- 1.4(2H m,
1.1-0.85(2H, nm), 0.126, 0.093, O. , -0.001(6H, d,
di astereoner). LC-MS: 458.1(M1) 60. 2( M+1) ,
482. 3(MtNa) . 35 75 WD 2005/ 074904 PCT/ US2005/ 002773
Steptlor ney Docket No. 1491 PCT Exanple 10 Synthsis of

nor phol.i ne- 4- car hox
[1-( lutj of qf é:cr)]rgil er01a¥ Xéwaﬁﬁﬁle %enzyloxyacetaldehyde (1 g, 6.66mmol) in THF

(10ymaln ops mdydl iy aM)smﬁt;dn)of EtMgBthHSJFI (666 anh)d.@niyd]} @ntedd, |

ep 1 A soluti of

oA R0 P fege e ks s R e Pt St P G uenched
with 6 Gl hwhtet dihd'lﬁ'lEred(tH.tGugﬂ JelitsaShead tie vaa whsHell sdihEtOAD and the
Et MoB HE
6l v ing and s i Vae BECSEhe ey v it pnd
eia@ﬁiﬁ%ﬂ&i dlhy@esﬁ rgive hbaadlokftatan@usa it Hed a yeiléwioh. M of

maéer and filtered through celite. The celite was

#B<hed with EtOAc and the 10 filtrate was washed with

bri Mo Agiutidhio€ kM emowmfh mi] B®3 ain@dyih @1c|hﬂ>Y<ﬁﬁetms (50 ml) at -78
filtered and evap J gé ness to
e((i 7

°Q waaided dv st Slzl 9%111103\)08'6 ppd thespeagfion migture
was §iRleH FdraB n@h. }Q%‘(ﬂﬁﬁ/dn &hluaﬁiyﬂﬁgmalﬁzm @ gSsz s’,srrﬂmj th in

di chl or omet hane

d@hlﬁmaneﬁpﬂ@)(wefead@ad 7A#Pr 1 Iy driesiprdamine Wd%b\?%%mla‘ﬁa wapadded

aﬁ&qq;th@feaé'ﬂoﬁtrﬂ&ﬁre wa WiRedlolrbdn® ’Ed:nfp@lratu%e'5 THeGeacﬁbn mlxture was
solution of 1-benzyl oxybutan-2-ol (4 g nmol
washed with water followed by brine. The organic layer was r1ed over MgSO4, ﬁltered and

the solvent was evaporated to give 1-benzyloxybutan-2-one (3.9 g) as a yellow oil.
Step 3

1-Benzyloxypropan-2-one (4 g, 22.4 mmol, commercially available), NaCN (1.21 g, 25
mmol) and NH4Cl (1.34 g, 25 mmol) were mixed in a 7N solution of NHj in methanol (13 ml,
0.12 mmol) and the reaction mixture was refluxed for 2 h. Additional 7N solution of NHj3 in
methanol (13 ml) was added and refluxing was continued. After 2 h, the reaction mixute was
cooled to room temperature and was diluted with 100 ml of dichloromethane. The resultant
mixture was filtered, diluted again with another 100ml of dichloromethane and was
concentrated to give 2-amino-2-benzyloxymethylbutyronitrile (4 g) as a yellow oil.
Step 4

2-Amino-2-benzyloxymethylbutyronitrile (54.6 mg, 267mmol) was added to a solution
of 2-(RS)-(morpholine-4-carbonylamino]-3-trimethylsilanylpropionic acid (100 mg, 0.267
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di chl oronet hane (50 m ) was added. After 1 h,
triethylamne (14 m, 99.9mvl) was added after 1 h
WO b@soe@et i on m xture was warned to room t enpePEr/Us®N5/002773
The reaction m xture was washed with water foll owed
AQIIRY PReket fpel4gtigahni ¢ | ayer was dried over MySO4,
filtered and the solvent was evaporated to give
mmoheand AR 032 avg; .3 nem¢BindDMF (Ambeang dolleveddiyl the &Wition of

opan:2-one (4 g,. 22.4 myl, .
DRYER (e T Yty RhP B R osigeess oo poprasprgovermisnt
arﬁﬂ@l&(lﬂueﬂé’mﬂx 102561 dfﬁﬁ:lys ) ac‘ﬁﬁgeewhx@d'lith 8 nél g?Nﬁﬁﬂiﬂeﬂj flof@hturated
[ t hano] , . : and the reaction
st SO0 Rkt SugMESCo: e SAGRENTS ASAPOTR 861 theicoie mixtur
waé pNfidd by HPIE! fagivel thd thtke ddtmpovals 1l deandirBft, ugs. .@g/HNa) !,
4{@%}\’@@{]“ nued. After 2 h, the reaction mxute was
S/ to roomtenperature and was diluted with 100 ni
of dichl oronmethane. The rpgahglent mixture was
filtered, diluted again with another 100m of
Sy athsineigrerpheline- 4aaEbondis acidoi d&n-Kbangroxunediveyanomethylmethyl)-
2-ani no- 2- benzyIc%(ﬁ@mulnkmtmsamnyreihbﬁa&fhe9) as a
yellow oil. Step 4
2- Ami no- 2- benzyl oxynet hyl butyr rtri| e (54.6 ng,
267mvpl) was added to a s ony
2-(RS) - (m)rphollne4c \/E%% -3tr|rrethyIS|IanyI
propi oni c acid (100 , 2005/ 074904
PCT/ US2005/ 002773 At ey Dock No. 1491YLJ1 mmol)
and HATU (122 ng, 0.320mmol) in D (1 m) and,
foll owed by the addition of DI PEAN186 |, 1.068
mol ). The reaction m xture was red at room

tenperature overnight and then divited with 10 m of
Step byl acetate, washed wwth 5 m of water and 5 m of

sat ur sol uti.on d dried, over
T R e O &t Ik e er Al A et AN &
330ﬂﬁlhfol)%dd busmtRu @9te03 Ps Mol RerethikbEinGIND %lﬁtﬂ)n o % ‘in methanol

+1, 483.2(MtNa) 459, " 11
“éﬂ]h orang a‘H‘dP%‘I‘?%‘MOH SiguEearas 693-’9%?#0&% hd A{notherr?o ml of 2M
sohrtiolRS) NH§ banadnexyseidhsd &M@éf?ﬂﬁ%mgs '&Eﬁtﬁ'ﬂiw f‘o'r ?rfOthefg 2 h 'F\Ihe
n

carbanoyl ]-2-tripmethylsila am de
regetiqn U“XtNe I¥as gpoleq tggoom tympers r‘?L"m}.1 ‘Eé HEW@)W}% Aebaho2- one

dlé}ﬁoﬁmet:ﬂ@ndm‘ﬁ)é resudbntGRIHES &ésqh{GYCdaMﬁjtédad%!llﬁ hithNasher(rho G4 8f
d1c%ﬁ ) and NHAQ (1 were m xe

SR HO W hog wmgﬁmzylow@-rmthylmpiomﬂe {5 g) as
a f'énlgwtolﬂavlﬁﬁlas%s ek foh&tidPdnlpGhul d s @6scifla A EQampAIQ b Bve.

LCMS 447 6(M+1) 1 469.4(M+Na) *, 445.4(M-1) !

Examples

Biological Examples

Example 1
Cathepsin B Assay
Solutions of test compounds in varying concentrations were prepared in 10 pL, of
dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 pL, comprising: N,N-bis(2-
hydroxyethyl)-2-aminoethanesulfonic acid (BES), 50 mM (pH 6); polyoxyethylenesorbitan
monolaurate, 0.05%; and dithiothreitol (DTT), 2.5 mM). Human cathepsin B (0.025 pMoles in

25 pL of assay buffer) was added to the dilutions. The assay solutions were mixed for 5-10
77
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15 solution of NH3 in nethanol was added and refl uxing
was continued for another 2 h. The reaction m xture

wormsooehed to roomtenperature and was di | ut eBCTMIB1005/002773
100 M of dichl oronethane. The resultant m xture was

- AttpmeyPeceket Np| 40B Tagai n wi th another 100 m of

di chl or onet hane and concentrated to give
seReradyion @ -sBakbeplaty) coxsreandenduphipd pBo m'iltu’césIaEro@Bl tgnpasturea Z-FR-

AYE (B Rlssdti2s FE el SR BE s el S8 pispis T3 B otysi

d‘slfollé\ﬁ&i EdviodRdtorhetridaAls af (M6b)nm) BT mines kB inGbiti
v Exanpl esﬁ)Exa Ig ?Lr125§(%a§ hepsi 3 B Assl;la > ﬁf’lﬁitl ons o%on

cqngants ghyergrralsulpisd @a’i’f‘)ﬁh‘h@’zﬁ@%@ﬁ‘t"@%&“ﬁ@ﬁ§Sl%$@d6§déﬁaéh@@tlcal
mbékldt0 L of dimethyl sulfoxide (DMSO and then diluted

into_assay buffer (40 L, conprisin N, N- bi s( 2-
hy dr@numonndsl of . iavantier Wergfested bydhe %ﬁoa@d@scvmgﬁsayaod ahderved to

oxhiit Qe S@@jgxl%lyl },Fygt@%e_sor bitan nonol aurate, 0.05%
and d|t lothreirto 2.5 M. Human cathepsin B
(0.025 pMoles in 30 25 L of assay buffer) was added to
the dilutions. The assay %%#@ggns were m xed for 5-10
77 WD 2005/ 074904 PCT/ US2 773 Attorney Docket
No. 1491 PCT seconds orCathephinKeAsspy at e, covered and

|nc s _at roomt eratu F-
L S T G R
dlfnbelyBéilﬁayidS @MBOpas thendiilnsed b y§sh§8bufM§40prl b@ﬂﬁi&mg MES, 50

mRfiobr LA EBRRT B e S 2t diyseiborsiy Ri fhpmoes in23

nif 6OIB Ay HRFEH) S BRAdRE QQﬂh@ §utfoHf. VAR adal BouBdR MR Hixed for 5-10
mat hemati cal 5 nodels. Conpounds of the invention

segnida on a shaker mate.ccRecredynd dncybajed fob dQminkes pt repr tohieeatyied Z-Phe-
e ay | |
MR Bl SERARERY Al RN S Bl Y ATl

wasabfowgl spmmtog]mtasméthmﬂy atn@r4s0 pm farsetlinites. 18pparef inhibition

coBFTR R 10 5 DB e e roBe™ ey P rd piayinaticl
mddels. MM and DTT, 2.5 mM). Human cat hepsin K (0. 0906

pMbl sindz L .of assay buff gb@é s added to the

di | toTpeunds ph e dnvertionswire iopigh By the pRoverdesrgibedyssay. a4 ofssrved to
eﬁ@@@gﬁspman}ﬁm@k}egcnm}ate covered and i ncubated for

30 mnutes at roomtenperature. Z-Phe- Arg-AMC (4

nWbles in 25 L of assay buffer) was added to the assay

sol uti ons and hydrol ysis Emﬁ,plg@l | owed

spectrophotonetrically at Q, 460 nm for 5 mnutes.

Appar ent i nhi bition c&?élteaﬁﬁéﬁ(%» wer e cal cuI at ed

fro

g P e P oAl Sor e SO FrEBREy
dimethel subfexidcl(DNSO hend dlizo\ddutdé sv adsgobudifes @y pamebnqbfsmg.vms, 50

ml(/lo (pH 5.5); EDTA, 2.5 mM; and DTT, 2.5 mM). Human cathepsin L (0.05 pMoles in 25 pL

#L of

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 minutes at room temperature. Z-Phe-Arg-
AMC (1 nMoles in 25 uL of assay buffer) was added to the assay solutions and hydrolysis was
followed spectrophotometrically at (A 460 nm) for 5 minutes. Apparent inhibition constants
(K;) were calculated from the enzyme progress curves using standard mathematical models.
Compounds of the invention were tested by the above-described assay and observed to

exhibit cathepsin L inhibitory activity.
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exhibit cathepsin Kinhibitory activity. Exanple 3
Cat hepsin L Assay 25 Solutions of test conpounds in

WO a0giomgoL£oncent rati ons were prepared in 10 L pET/US2005/002773

di met hyl sul foxi de (DMSO and then diluted into assay
Afgree PogkepNp, 1498RpF i sing: MES, 50 nM (pH 5.5); EDTA,
2.5 M and DIT, 2.5 mM. Human cathepsin L (0.05
pMoles in 25 L of assay buffer) was added to the

di l'uti ons. The assay sol uté gng er e m xed for 5-10
seconds on a shaker plate, vered and i ncubated for
30 m nutes at roomterrpéathepsrrBSA%a?he Arg 30 AMC (1

S in 2? L of say buffer%ﬁﬁvvas added to the
s et o s coRhaaS sy Shdraltns etvastpared I 10 uL of
dERAFA 5RRRE EORISO) 6 ’Jhb!n @lutdddntd QaP Bdedr QAo 1, %ﬂgﬁﬁgg MES, 50

parent inhibition constants ( wer e cal'cu

H@E i 6Pk E&Tz’y Ae nplvlog:dé%Lcl@Wé\é), @snengapstemad@lr U5 mM; and BSA,
o FBlep e bl PindPRn BB oa BRI LA bt S e s Sl e

didutiohdi Thecaastab] ealandms lwekendixbd fod 531036dondd dria shder Wc covered and
2005/.074904, PCT/ US2005/ 002773 ﬁ ey Docket
inp RO TR iFpioe oo EHEREHT 45 VALV UA RO, @ YA n 2ReL of

as@@fmﬁféﬁéjcﬁltdlﬁlng’ M% mma&&eﬁa& tHe @§sa\j’"§61§t1c91§ @ﬁ’(ﬁﬁy%?olﬂfs?s was
di meth sulfo and then di’l uted

fq]ﬂﬁwsd %ngtagphaemﬁ@waIM@XL?»S SB@FI%‘FH iﬁoﬁ@) fqueaninges. AppryepHnhibition

chhsfants (@W@re calcﬁlaﬁﬁ/lfroﬁﬂﬂe e pl%glgssrg\ﬂ'ves usin standard mathematical
( 3- nmer capt oet hanol , 2. and BSA, O% uman

m@‘éfthep& n S (0.05 pl\/bl es in 25 L of assay buf f er) was

add @Brﬁ;ﬁ)uﬁcﬂﬁ)f 11 1h%{16}p§cre ThRd @§ Efg LaskdrRag asthyf %d é)rt%sfrved to

m xed for 5-10 seconds on a sha ate, covere
exhifit fsthersin § ghidonmctvites at roomtenper ature.

Z-Val -Val - Arg-AMC (3 nMdles in 25 gL of 10 assay
buf fer containing 10% DMSO) was added to the assay
sol utions and hydrol ysi s wasmpl¢ 6l | owed

spectrophotonetrically Em 460nm for 5
m nut es. Apparent i nhi bléztﬁtl)l(egs’ﬁ%g%gr%{ ants (K) were

cal colwibesofftest norhrandnia yaging cogeaesioniwste prepsied th 10 uL of

difnﬁ@%ﬁ%“ f‘éwﬁ%ﬁ@%i Eﬂﬂbc{fﬁfeﬁat%wgﬁﬁ%g S-»ﬁfeaérggrésagg' MES. 50

mpb@ﬂre/sadEDWA iSnamnaNaccab@aM)i DTS, 2.50iBIah@BYA, 0.01%. Human
activit l e Cat hepsi n = Assa Sol uti ons of

cafhepgin E § BM‘P&‘é in £ %P%Sﬁ?g beﬁf?ré @ps pdsled tmthe ditutionsy r B assey]
so'ldﬂloﬂsowére MIX%QOIds rf‘@getabfﬁds oH la%fﬂif(lalqﬂaté Wld ﬁﬁqnéupjﬁgd fog 80 minutes

luted into assay buf fer nmprisin
atmtmrr( fsriperaBiye. ZPHeAAr ABICHYIn Mt llh\@ﬁiL oﬂ.ﬂ@ay‘iMffer @hinids F%

10/ 1%0. Mbles in .
D@@bﬂ@é?a@?@gy& u%g? o;—l Ltlﬁss ang 5raﬁr?18 was, ol WF%fﬂggtﬁ@iOt?ngcaﬂy
(a5 $@0ynm)sfot SiinMms. WepentiinbittidnonSantO(K5Pe&8 d8ciditedfrom the

shaker 1]ol ate, caqver e% %nd i ncybat ed for 30 m nutes
enzyme progress curves using standard mathematical models.
Compounds of the invention were tested by the above-described assay and observed to

exhibit cathepsin F inhibitory activity.

Example 6

In vitro Iip10 accumulation assay

During normal antigen presentation, lip10 is proteolytically degraded to enable loading

of a peptide fragment and subsequent MHC-II presentation on the surface of antigen presenting
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at room tenperature. Z-Phe-Arg-AMC (2 nWbles in 25 L
of assay buffer containing 10% 25 DVSO was added to

wo b@sas®eay sol uti ons and hydrol ysis was fol | owedr/us2005/002773
spectr.ophotonetrically (at ? 460 nm for 5 minutes.

’ Aﬂ@"ﬁ@f@ﬁ‘tke?ﬂﬂllﬁﬂl?% constants (K) were cal culated from

the enzynme progress curves using standard
cellat Raneledvegd proesdels sedigisehb Gathepsat S.tThas. ithplér Oiagnay geapdn vitro

kIREGsASSAY b eteRf Ssentati

rnte%tiﬂeboqlta Q}érg%ﬂ’gldg ?ﬁ}{@ fﬁ&bf’t o%s acti v?t : &FJHYIE& i enalon

Alcomppundahat epme)s the eegrmiblationoef Imé% atyomemqegtraﬁmn rmluld be expected to
e |on lip 10 is proteolytically

blagk?lgs(’f %Péogtga%% e Ioad| ng 35 of a peptide fragnent

l\/hthd»dsubsequent IMVHC- 11 presentation on the surface of

o BEDRLSE e Rl AROR AR sy o

Cathepsinl Smttibirers pu REES meilimmni®dd ednéainiby I(C%t(hélﬁb §BA, 1. mNHIEPES, 2

D@Jgﬁrgl(‘}ij%ax%g agg i ;;g’q@% gyt B oy Hes Rl 3 8 €Oz humidified
at@oksHasd. Qefted fHeicgRite péragicediatvediwashedl veitnqid PRBIS dduadells were then

Al SEEAED ST Pt M AR
wgh ggigg&%&lg/lghoﬁﬁbﬂs d}??fkdélﬁddté%mhgﬁg}gme‘f?fﬁoﬁgéd andeyghatsl shthgllesn were
oA forEE S TS WO PR 0 TP R Ry loT B e A 1226

@%E@%IMIHEHESPFO%IHS Rrd-thél tdnefiroeio rﬁt?&eﬁulﬁgmn%ddréiﬁ% and
ggruvate for four hours at 37Cin 5% CO2 hum difi ed

rinsypion avith Aqcking prEerdftomgn-&at dor il in REY-Tweqp the blots were

ln‘&@ﬁazl%q?umstlhg 1%1851? aﬁ’lﬁgd? n%l&?h&&%n\i@/?ﬁ thﬁh?ﬁnt]&alhﬁ%lﬁgeﬂc%eptlde
(lahip Zam/mﬁwfrme@e angi-CIp7 4 yonaglanl a9ibedyaBRY. |, SivetseeroBistechnologies).
BF&SOJV% Thefl BB FHiA B8 SVl u@ﬁﬁé@g@@%ﬁdﬂ% Re¥ARlaSe conjugated
d@ﬂ@y mtnmou@rlgGsaé pérIQIOQQJ dibytionl Bemrmspireiiesiretein wel,'_eqdetected by
clil_l\elzgrg %éelsgen reac 1on 31 i’]‘?]l’ce E{é‘%tr §1g?11§1r@br gsﬁéch% antallunélp?sg?nse
subggathat i on W|th bI ock| ng buffer (5% non- f at dry mlKk

i n PBS-Tween), t ae bl otsl\Qﬁ)re 1 cubrixted with the

primary anti bod glé%ﬁcﬁlg’tca R "IVEri ant chain

ﬁ%ﬂg é&%@\glag f“ieB‘EHﬂ r:l‘(gll\f\el p%irma%iupgeggcérgﬁ?a%%gs con%almr%%74
cppRauad AHGP BEyPwE nve @Pots were then incubated with the
secondary anti body ”[“a}f di SIE per oxi dase conj ugat ed
donkey anti-nouse | gG, [afet Bormulaonog i | uti on.

| nunor eact i ve proteins were detected h

c hbniollpving degediads sremited Sﬁ‘“ti‘%ﬁ? dﬁf@?@éx@dﬁ’@}e scored tablets.
Signal (r) West Pico chenil unm né82¥HEBT20 substrat e.

Phar maceut i cagre osjtion Exarff)l?l@"smghe followi ng are

r epr esent at i P8P ohsierseian f or ntf%t i ons cont ai ni ng

a conpound EMStHA present inventi of
croscarmellose sodium 25

lactose 120
magnesium stearate 5

Capsule Formulation

The following ingredients are mixed intimately and loaded into a hard-shell gelatin capsule.

Quantity per
Ingredient capsule, mg
compound of this invention 200
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25 Tabl et Formul ation The follow ng ingredients are
m xed intimtely and pressed into single scored
wo amsetr®04 Quantity per 30 Ingredient tablet, PQI/US2005/002773
- compound -of. this invention 400 cornstarch 50
Attpmsy Reskst Nosk9s)edl um 25 1 act ose 120 35 magnesi um
stearate 5 Capsule Fornulation The follow ng
i ngr edi ent s lagtesersprayeiriedit i mat el y and lléqaded into a
hard-shel | gedgaesiumestepstal e. 40 Quantity per _
I ngredi ent capsule, ng conpound of this invention 200
80 WD 2005/ 074904 PCHidpspaadionfiddtich Attorney Docket
No. 1491 PCT | actose, spray-dried 148 nagnesium
st e flllewihg ifirefiansiro mited torora aisaspessicifor 6ral ddaMhifiehtion.
i ngredi ent s Ingredieatxed to form a suspepsduan for oral
adm ni st r at icompoundrd thedinesatioAnount cp_m@ound of th|§
i nvention 1.fomgidasigari c acid 0.5 g 105%0di um chloride
2.0 g et hybdiparchlgde 0. 15 g propyl pargaben 0.05 g
granul ated swgaipddbéd g sorbitol (70@gsel ution) 12.85
g 15 VeegumptopyMsupsbenbi It Co.) 1.0 g gpsgvoring 0.035
M col ori ngganllafedRgar di sti |l ed wat ernst s. to 100 m
20 | nj ect ablserbfterr(msk asiigom) The fol | ow 1PRsigngr edi ents
are mxed t web@QiKaWandeiwEtal! e for muj giion.

flavoring 0.035 ml
colorings 0.5 mg
distilled water q.s. to 100 ml1

Injectable Formulation

The following ingredients are mixed to form an injectable formulation.

Ingredient Amount
compound of this invention 12g

sodium acetate buffer solution, 04M2.0ml

HCI (1 N) or NaOH (1 N) q.s. to suitable pH
water (distilled, sterile) q.s.to 20 ml

All of the above ingredients, except water, are combined and heated to 60-70 °C
with stirring. A sufficient quantity of water at 60 °C is then added with vigorous stirring to

emulsify the ingredients, and water then added q.s. to 100 g.

Suppository Formulation
A suppository of total weight 2.5 g is prepared by mixing the compound of the
invention with Witepsol® H-15 (triglycerides of saturated vegetable fatty acid; Riches-
Nelson, Inc., New York), and has the following composition:
compound of the invention 500 mg
Witepsol® H-15 balance

The foregoing invention has been described in some detail by way of illustration and
example, for purposes of clarity and understanding. It will be obvious to one of skill in the art
that changes and modifications may be practiced within the scope of the appended claims.
Therefore, it is to be understood that the above description is intended to be illustrative and not
restrictive. The scope of the invention should, therefore, be determined not with reference to

the above description, but should instead be determined with reference to the following
81



I ngredi ent Anobunt conpound of this invention 1.2 g 25

sodi um acetate buffer solution, 0.4 M2.0 mM HCO (1 N
weeoosla@do{ 1 N) g.s. to suitable pH water (dispeT/U8m05/002773

terile . S.t0 20 mM Al of the above ingredients,
AE?@@%boéﬁ?gPJA§F onbi ned and heated to 60-70 C 30

wth stirring. A sufficient quantity of water at 60 C
anpended &y gloge with the iUl sropeief agbivelents ép which suehclinisyare éngitled. All

i, BRI ($ Prdvidesh
péu ositggin?ggﬁﬁfgiioﬁ;A s3%%@2??%?5Sg%QP%ggpga%?%%?w

60/547,4938; ledh pre frapar 38y20R4 sadfgbruaey 2o A und putflicetinms ci&l in this
jpivaih ] ' IO ' of
oD R elel IelippARaRy Fort it in el ot TRy R g te same
extgniiasyig pach, individuah pafent rpatehbdppbcatiog ocrtiosion mere: sodaividwstig
dbtehe invention 500 ng Wtepsol (r)H 15 bal ance 40
The foregoing invention has been described in sone

detail by way of illustration and exanple, for
pur poses of clarity and understanding. It will be
obvious to one of skill in the art that changes and

nodi fications may be practiced within the scope of the
appended clainms. Therefore, it is to be understood
that the above description is intended to be
illustrative and not restrictive. The scope of the

i nvention should, therefore, be determ ned not with
reference to 45 the above description, but should

i nstead be determned with reference to. the foll ow ng
81 WD 2005/ 074904 PCT/ US2005/ 002773 Attorney Docket
No. 1491PCT appended clainms, along with the full scope
of equivalents to which such clains are entitled. Al
patents, including Applicants' U.S. Provisiona
Applications Serial Nos. 60/540,581 and 60/547, 498,
filed on January 30, 2004 and February 24, 2004 and
publications cited in this application are hereby

i ncorporated by reference in their entirety for al
purposes to the sane 5 extent as if each individua
patent, patent application or publication were so
individually denoted. 82 WO 2005/ 074904

PCT/ US2005/ 002773 AttorneyDocket No. 1491PCT Wat is
Clained: 1. A conpound of Fornmula (I): 0 R2
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11 RBONCNN.E R Rla H (I) wherein: 5 Qis -CO,
-S02-, -0OCO, -NRACO, NRAS2-, or -CHR- where Ris
W(blatbos/av4994 and R4 is hydr ogen, al kyl, hydr oxyetkRyk2005/002773
ko alk lkyl; Eis: (i) -C(R5)(R6)X1 where
A?ﬁmﬁ \F%’j’( 18 - CHECHS( O) 2R10,
(R8) C(R) ( R8) OR10, -C(R7)(R$)CH20R10,
Wb@(lR a(l ‘CH2N(R ~ 1) SC2R10, 10 - C(R7) (R$) C(O) N(R

1.1) ( GRIRO8Rhd of FéhaRB)(HR8) C( O NR1OR11 or
-C(R7) (R$) C{O N(R11) (CH2) 2NR1OR11 (i)
-C(R5a) (R6a) CN; where: R5 dﬁd Rya are independently
hydrogen or al kyl; 15 R8% 8B e i ndependent |y
sel ected fromthe group c® gistjm|mg of hydrogen, alkyl,
hal oal kyl, cycl oal kyl, cycloal’kyl al kyl, aryl, aral kyl,
heteroaryl, heteroaral kyl, heterocycl oal kyl,
het er ocycl oal kyl al kyI , -al kgﬂ ene- X2-R12 (where X2 is
whddein: - NR13-, -S(O" 1-, -CONR13_ NR13CO, NR13C(0)O0-,

- NR@CO& 3_302_ (5%9 :ﬁR C&R&% e P;e—s('?éRl\!lRéhseéﬁ B ishedpalkyl and R* is

hyeeugn, R, ihgdioyyhliogelkofyalidl k¥ blallgnd R12 20 hydrogen,
al ké_:!rs hal oal kyl, cycl oal kyl , cycl oal kyl al kyl ,
'C

het ycl oal kyl , heterocycloalkylalkyl aryl
aral kyl , (ipet emni)@iG)X Oﬁ/hé}@ké[s‘l@ (*RWRIW@["IE(EHS(U?&”

ic G T
BBl gBl: DR D DR iR b e
-CRIG@BEIORIR! Y(CreBoRet SARNIPHC@krR Hh?\J oal kyl , al koxy,
hal pal kox an carboxy koxycarbonyl,
CM@O)C)Z 10 D%e@\hlam no, disubstituted am no,
nitro, agyl OXQG(Rbf{R@ exy, acyl, 25 alkylsulfonyl, or

aryl sul fonyl where the ‘aromatic or alicyclic ring in
WIRE i s optionally substltuted Wi th one or two

subgﬁ hﬁdlﬁf%l% ihdd ggﬁgﬁﬁgﬂ[ﬂo?é ‘ﬁf}{lfed fromal kyl, halo,
hal oal oa ﬁoxy ydr oxy, am no,

al kﬁ gﬁ:ﬁ ]ﬁ o aredqldgpmdplgm salgcted Epidixe/growgr coabikitngyot aydrogey] 4lkyl,
a6l Doy AIED oAt G PORGOE!

carbo nﬁa i ok?? @’f?ﬂk}g R-&glk%l %ﬁ?%%ar}glg et%\rﬂ%fal&laﬂeéﬂacycloalkyl,
hemyca@aébéqlksdcﬁ@cmlemax |0th1yé<[ Gk Qrey NGRS, €60), NAWONR -,

|tk red t R 11 W, 1I3n gﬁgent ¢ ect ed

f[om kY Kyl (CW oNR ?l? am n & ar k ﬁo‘édﬂ\%
-NBrPEORYR -, c,(}Q-I olatRG(0)- Wlmy@hbm IOIQ/dnaIekgH R” btyeropat ofl alkyl) and R'?
hydlg lv%f % é bonyl or

A A M
hetmgmalmlkmmkﬁmmmylpbmteiwam whBeindR@drbMatic or
alic.%rgf?cS ltlﬁé e %n(\katar%s gprt]i%nz}ll(})l sfllg)s%!;uteadl v51¥h on%rtw%ngr tl?rree tR\‘{\glde:_\;Jendently
selected from alkyl, haloalkyl, alkoxy, hydroxy, haloalkoxy, halo, carboxy, alkoxycarbonyl,
amino, monsubstituted amino, disubstituted amino, nitro, aryloxy, benzyloxy, acyl,
alkylsulfonyl, or arylsulfonyl 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® and R*® and R® taken together with the carbon atom to which both R’ and RS
and R and R® are attached form (i) cycloalkylene optionally substituted with one or two R®
independently selected from alkyl, halo, alkylamino, dialkylamino, aryl, aralkyl, cycloalkyl,
cycloalkylalkyl, heteroaryl, heteroaralkyl, alkoxycarbonyl, or aryloxycarbony! or (ii)
83
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30

i ndependent|ly sel ected from al kyl, hal oal kyl, hydroxy,
hydr oxyal kyl , al koxyal kyl, al koxyal kyl oxyal kyl ,

waeybkox4ped kyl , het er oaryl oxyal kyl , am noal kyl , Peryb2005/002773
aryl .. .aralky teroaryl, heteroaralkyl,

e
AtyqeezDgeke H?;H’E Theterocycl oal kyl al kyl, cycl oal kyl ,

cycl oal kyI al kyl, 5 -S(0 n2R14, -al kyl ene-S(0O) n2-R15,
hete@@maaalcylewOnW@H:emm(? with omR1R wpdyl g one gr e Rne-

indgFRIBBRRALILLUNER 31 o, RN B Ry 1 ARERR0
allampilsjy bt awtwm}kyl e vionaliel amn@ymylo@gyiiwl araliy),

hete}/o%ly?eflg{%yga@ ks }Tete cwj&ﬁ%@ r&%&gﬁ@&l@h\l@ng}/c%&?ﬁ@%I%Ialkyl

epen n or erein
_S(m)gaﬁ& +aﬂcytmc:-Sé(D)hzeBl 1-COOR' h galkylerteHeOQR ELTONR TRAG 08 chlisdene-

ds:lﬁlg ][Qa er%n W}S@F]Z J}ﬁt}@‘r yﬁlsgg‘ll Fh ragJe]lﬁcslé (%%H{l%g};}ﬁéée}{ a:l'lgll

halonmlglpa]yu ml“alldyy hsiletoexyl édtefqamﬂkyalckglbqlksﬂaiyolahlkylhl,lwl or
he% Cydle: @f}hd ﬁhaé lce:lg(? ﬁh grcol }p\énden&f%@(%ggn ‘éq' Ji‘lg?{i}’whé}&ﬁ 1%¥omatic or

ahastms l:ibg in the gredpsathehed toiyslobl&yehadréweterney¢lenlkydme am;itlpnamz/

sl 15y (oo o R gty Rgipendeiy sty L by,

cy&]@élllefloci’;}thblhucylﬁ&yl? bﬁﬁylahlkyiy,, h?&@llyﬁhzilkaﬂkqu, halo, carboxy,

cycl ga a eferocycl qal Kyl , or . )

al@émr‘z?ewralgpmfﬁkut%?@ﬁ ARl e Sing.or 59
al i R‘Z/c‘glhygmgérn@auwl R10 is optionally substituted with
one or three Rd i ndependently sel ected from
aIk?IIS dro¥% kyl ,  al koxy, al koxyal kyl, cycl oal kyl ,
hydgogg{dRhag@@rw ohal o, car boxy al koxycar bonyl, 20

| f I | kyl | f | f |,
het %?"Zlgaﬁny 3 Y %?Wgnilﬁfa{%ﬁkyf ﬁ@%@ﬂ@rwloﬂmw}s‘

heﬁmwéaakyut &th@fém@yewhq«yledm Wingrein! thd ﬁGm@tfiG J}thﬁ:ﬂé BagmR Y is

or acyl wherein the aro tIC or

ooy st AT IR e OISR RS s S fiomm iy loally,
allio%? Satlli &cfy’eflﬁﬁt @cfoﬂﬂﬁ?ﬁi&?&&t ﬂla\foalﬁﬁk &alcS Qarﬁéﬁr@l%ﬂ&&{rbonyl

Hal oal

dr ox car pox
arramoe@licgny raﬂwhylfony arvisyonya| h@SﬁF%ﬁilﬁ’éfonﬂr amlb @ﬂaﬁ(yl bﬁ?rﬁ{lfp’y amino,
gbsﬁ ;l’}ullos dﬁﬁ(&ﬁﬁ%'&n@ﬁo @Argéﬂloyl Qfr ac :fl bad xl'hé'i‘elﬂ E&%n‘iﬁ‘tlc or

wher'e: nis 0, 1,
ah@szchxmngsl Rk enttoe;aeillyr submumwh onegtwo, gy thr@subsﬁ@nte@tsm@pﬁtyienﬂy ‘

T W e e

amifis, alkyBmino, S(Dﬁalkylanlnhmg where R23 is selected from
hyd'kq’glgﬂxdr?éelﬁ 'Ikglk [pal kyl,  hydroxyal kyl,

al koxya aIkyI het er oar yl oxyal kyl ,
am (idipl kyg:oulaoﬁfﬂonmaagpb aral kyl, heteroaryl,
het er oar al kyl , cycl oal kyl , cy%oal kyl al kyl , -S( 0O 2R24,

-al kyl ene- S(O) - R25, -
y %

(a)
where:
nis0,1,or2;

X* is selected from -NR?-, -S-, or —O- where R%is hydrogen, alkyl, or alkoxy; and
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COOR26, 5 -al kyl ene-000R27, - CONR28R29, or

- al kyl ene- CONR30R31 (where n3 is 0-2 and R24-R27, R28
waresB300ar e i ndependent |y hydrogen, al kyl, habPORUK3005/002773

aryl, aral kyl heteroaryl het er oar al kyl, cycl oal kyl ,
Am@?@YB@dK?NQiM@F Chet erocycl oal kyl , or

heterocycloalkylalk I and R29. and R31 are

i nd&psrdantt, ySeydr o@Bn wherg R yis yelegtasfrom hdregenradiesilchalpalkyl,

NG o BT B BRI AMARI S0 bl

hetéroayl, abﬂegohralmhlcyxwamwl cyqloalhylklbxly-S(QhRomaR@kye-SfQ)hsoR

C (Foxy, am no, alkylam no, dialkylamno, carboxy, or
dxycar bonyl and one substitutent selected from

-allgilatie;CGORY kPONRIER G oo aallipllene SIONRPRY Galnead 1ds 0-2 andR*RB”, R*
an(ig %rse 1%&}38*?(%{1&13%@%%13% gﬁ%’h hallo% 191’219 Qraﬁcgfl ﬁétlé%gryl %gteroaraﬂcyl
cyddsaliyd | cylbalig g IRE&RS/BBSH&W eﬂletdﬂ&&clnslkydhlkyll and R¥3ndiRS! are

mdgpeipﬁentlgﬁgﬁrlgﬁn or ﬁﬁgﬁ wgéfe tpc%l;lfggg%cr or aﬁgychg %né( o l@h k%lp’uonally
subRfugd ORYIC bty bethiey kutituBaSindysnR3dy tdepadd ferm kalhha%alkyl

form ete cl oal kyl.ene.rin ont.ai ni ng .t he Si
oIk RGOS PP EaR SR Al P Oie SRR SHE GOt v
alk6 2fcRMBnyl iahd@ ol sQPEin A sel€updd fﬁfﬂlﬁihﬂyy ataﬂ@ﬁ maﬂ@e@l loy heteroaralkyl
replaced with -NH, -0-, -S, -
and CONH-, or 20 - SO2NH- and wher e| n the ar aI kyI

hetﬁig@g@éf}ggaabdwt erocycl oal kyl, or
hete[ocycloalkylene ring in Rla is optionally

subBtistydregeni 2k ring with one, two, or three Re
I ndﬁl@@@ﬁﬁJaIahaﬂsaﬁlh@aIymkyl&mm@mﬂehe) HQRPRERKY heret R alkyl, R

hydrox%\,3 hal oal hal o, carbox al koxycar bonyl ,

is adlglrgd rf@ﬁlgmlb@,lkmy pwoadlmlﬁlsyl aayls%l&ylp {lq}%reﬁalm ﬂro
hetSob{Poa 1@)13)1&;@ ¥YR RENRY i 8bether REY i fofth kxbt&wmn&ylen@ Fing

ary? su and further wherein the aromatic or
conghihing thei 6 atomnagld Brio Rearben vg stomavhereis gpe or v cargopHnggtemys are

opt‘i)cfﬁ%}f fndee%H? Fe&haﬁ:é’lf’@ P —Nﬁj e-@e n—gée n-gby §9L-e-@(?-d-é(5m or
al oa hal Gal kox hydr oxy, )
—samndammatm mlkyuhqmwaw{v hejsroexslasrl or baterocycloalkylene ring

ia%@ﬁ%@l&%ﬂﬁm ted t‘lesrl%\gll &Fkt)‘/ﬁgga?ﬁy Xk;%ngﬁaehg?ngbr E%/’l%cted
frohmllesd,daiwllq'l et hmom kalbalkixet krlo cybbryanlkgtycarbonyl, amino,
mo %S}b%gtg eﬁl%@f%', éﬁg/%?ﬂnhgég%%a@%,%&a@ b@%@%& _a%f;ﬁéuﬁkoéﬁ, or

aryl NEBGCaR fustPNRBRin thhRSEB0C or, alicB)iR KRS & R® iNBBBOGA¥ substituted

e R R S g e e S

halodikoxsy, Eycﬁéxﬁﬁldm&%cyﬂaﬁmh@; dliadigdaming [ckepbxy, bazilkxa;lykgrbonyl

cyc Qa | kyl al kyl , heterocycl oal kyl,
het épg3V§ hﬁﬁkyl, aryl, aral kyl, heteroaryl, or

het R? @an@l kylodliytheckbliyl, belalligidlioherd ailkylj etdrryls

ST S AT S

—Nméﬁtl-@nabt «Subet,i-cobegdoby- ONR%CICN)-,C(DTR%-SMOZ- -SO,NR*-,

2005/ 074904 RCT/ 027 A nDocket
NEGOR0T gl\%%ﬁéﬁd@hf@@ﬁ here 2 zﬁBk?ﬂd R” is
mdéﬁaﬂa@&lylﬁyhmgaa biyl, Byt nd ad kQyand H%%\is asldogbn, alkyl, haloalkyl,

cycgggéfﬁiﬂ@&)%&lgﬁﬁah%%mw@{aﬁ?tgpksgﬁhoa“%%fygaﬁwaﬂ’fyl heteroaryl,

or heteroaralkyl] wherein the alkylene chain in R? is optionally substituted with one to four

halo atoms and the aromatic and alicyclic rings in R? are optionally substituted by one, two, or
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cycl oal kyl al kyl , heterocycl oal kyl

het erocycl oal kyl al kyl , aryl oxy, benzyl oxy, carboxy,
\NQ&MBmymaxbonyl aryl oxycar bonyl , carbanoyl, aP&yUS10®(02773
_al kyl sul finyl aIkyIsquonyI arylthio, 5

"AﬁﬁﬂVW§hﬁh%H?IV@& GTsul finyl, al koxycarbonyl am no,

aryl oxycar bonyl am no, alkylcarbanoylox

threg Btti 1mp¢mlpmﬁm sg}@yted ﬁpmwﬂl@bmwlkghpﬁg, hy%roxy, alkoxy, haloalkyl,
ha@&ﬁé{)@“{) ﬁl%ﬁ)f&% 1oAYyl %ﬂ&x&m R SHrfIRNY dycloaliyl,

ar amn OS
cy@lo&ik)ﬂglkyd memmblb@ihyll hetfamyﬁbeléwbtkwy pryloxy, benzyloxy, carboxy,

BRI A AL EROSRE BOM g R, o

arme&neyl;arylhéﬁm,mﬂme@arwlammoc yrylokycartionyjeming, #kyleareamoyloxy,

SRR ARSI, U B8 By SRR,

dldﬂaillamahcb@jalfonymabdahlhosugfpnylmdkximmomlﬁm)d,, angipgrabonyl,

d Kk k . .
oSN eV an gt YRR} fhooy AR lrsid amino, and
furghiet Whereiditied éfmhﬁm and ah@b&d rindaéi RY anaogﬁionalbwbsjmltkw;th one, two,

I
or fcerfistiseis BER Ry Ped@ish 36 B B SRR Bt gpiodlal yaogge
hy80R3 l%tfuld cyafhg @yatoﬂydelf@ymlﬁxyakyl@dﬁﬁ%ll@ﬂ Fancwmb 2y ?k?@éfonyl
i.s a a RS er oar na ubstitute
amipa, oL tedgseingy T Ry BT o ey |
catbBkRALK WVt alkadyk@dnyl:@rkoxyal kyl , cycl oal kyl, hydroxy,

hal oal kox hal o oxXy alkoxycarbonyl aryl,
a phareaceEiclly, acsgptably Saﬁﬁ)&‘ &bt i t ut ed ami no, di substi t ut ed

2.aM Qe cdMipoBEYbf CIRET ®héteinBs acm{&t(ozklé twhere rRé y@dnty: ahd RY is
in Rdis Oﬁblona||é substituted. w

heferagy opionalinsbptithied pith OP%FéW@ﬁdé‘HjFP%Pd%‘E]IYéE‘F%d FoBAflyL
haﬁJa 1 alkb@ Qﬁtb)@élkyl @H‘I&?ﬂ}é&l H?ﬁioﬁ?'ﬂﬁﬁ%l‘koxJ‘ 8418, calbisdly,0XY,

XY, Oxycar Ony , aim no, | am no, . or
allmxmak@anahﬁrab hetgroaryh QHWHWHStS‘FtG@%Wﬁﬂ disufpfisyted #mino; o acyl
%E%ﬁlggﬁ)%tlmlez{lﬁ éhcﬁ%g iR Yis BBRora P ﬁfb@t@cﬁteWtﬁ ond, o, or three

on atomto ey are attac hed f

subsfititerdy ingenendendypsslasted|frop @lsbdehaﬂqalhyb alkqky hal@ﬂ&oxyohal@amdroxy,

B UPRRE A5 Pl 1

3. cy c Mbabdocanked Clainbt whasing is - cF%flér@gmm R” and R* together with

th%a%l?@ﬁya S g?%!:hnth arf B%alég@/ %grg W rleg’lle 8%@ ﬁ}gﬂ%&%gtgd Qkth one

orthwg BY h]dcpemiemtiy saltpeedcfmdhylahmndtadiwdmmnm aryheyaligiecycloalkyl,

rmc y one
cysl‘tp Ilegeroa yﬁét%ﬁ&rgg(ﬁ al&?@el@&% &&tﬁgc %on E and Q
4, | s Thmmpoiﬁﬁd 6f ClTive] wherpindi - &Sa&mthereufR hmiKﬂ digather with
mu1ma 3R34 where R32
th? gar%ﬂwm toyuch e are ﬁa%gﬁ’"ﬁ%ﬁof’mp! ‘kyl . 7. The
5.conmmhe aemmfand offang ae of the Gintd 24 whe2inR \whé RBame hijiragénsand Q is
(gﬁalkylene) Si R32R33R34 where R32 and R33 are al kyl
id R34 is aral kyl. 8. The conpound of any one of the
6.Cl aitne c&nﬂouMemyromE&thecheﬁﬂ- 6 eyerdemat 'k isl(allaiale)-SIRPZR*>R>
35 hgtero L.o hy stituted with one or two
whgre R6 1548 );{%357 @%’5 005/ 002773 Attor ney
7. Dockgg cé\@pouwsﬂﬁ%m&oﬁﬁhelaﬁms wihere iR 'ai3y-(4iEyléne B SIRR¥R™
whcgre Rﬂs R are a?ky?andl@sls aral{;r)trir pholin-4-yl, 1-

8. The compound of any one of the Claims 2-7 wherein R’ is heterocycloalkyl, aryl, or
heteroary! optionally substituted with one or two R,
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et hyl pi perazi n-4-yl, phenyl optionally substituted
Wi th one or two substitutents independently selected
wo c@siohabo, al koxy, al kyl, hal oal koxy, phenyl , PCT/US2005/002773

__..al kyl sul fonyl hal oal kyl , heteroaryl, cyano, acyl,

Attagny Beglet Rl 1498FCE| koxycar bonyl . 5 10 A conpound
sel ect ed from t heggr oup consistin
9. nor wlmtounpeumiqfanb e Ciirae?-d “{hetf(r%} -ip morpholln-4-yl 1-

eth%’gmsl)e} {g}?fﬁ%ﬁg]‘ Oéaflﬂ%e{u? @ﬁﬂ%ﬁﬂ&’éd)wﬂ%X bpﬁﬁﬁﬂmﬂt&n’cgmdependenﬂy

am de; nor phol i ne-4-car boxyli
selacnedjfrc{m mﬁlﬁg)all{oxy, alkyl, haloalkoxy, phenyl alkylsulfonyl, haloalkyl, heteroaryl

oAb PRSI )80 corvemo -2

10mor Arm{nmmdzkeleaecbﬁmy ithecgreupi a@nsisting of:

o oS 08 2} P roth AQEDPBYABRARKIGRERBBAR] 3-
trifieth hlwnyl@ﬂﬁylﬁ}ammbboxyl ic acid
o Bt AP L TP R RS HAACRBRY -
oplbiney o 5 0 LD
IERECIL e fintely ?ﬂgfﬁpa‘@?rbamoyﬂ-z-
trifBhPBiRink l&ﬂry?aﬁ‘aﬁfeboxw ic acid {
i
R PBRnk 1R f}aﬁﬁreboxyl ic acid
RELRHCRIR TR
prc}pi/(c@bafﬁgfllﬁ’b@m&‘tﬁylﬁﬂ&@feﬂ@l%ﬂnidé aci d

1- cyanocycl opro Icarbarml i met hyl sj |
m‘@‘t’ mPé#@@X%m(amﬂ% BHeY (h%lézoz;aze&?ﬂffi e )-gopycarbar oyhi2-

Aasyasenk ﬁ{ehyl pi peridi n-4-yl carbam)yl) 2-(trinmeth
trlL’ll'ﬂjgr 1% H&}m []amide; 1-(R)-norphol.ine-4-carboxylic
m&a'phcdme -4- carboxyhc ac1d {1(R)-[1(S)-(benzoxazol-2-ylcarbonyl)-butylcarbamoyl]-2-

1 }d-dl oxohexahydr o- 1X6- t hi opyr an 4-yl - 25
tn{&ﬂq&ﬁﬂ&%{szﬁ&g trimethylsilanyl)ethyl]a

m de
1- (ﬁ)mphmq'lmeéf-zpa gx}{;hg)qy‘ud|[1;-(]a@yagoqyclopropylcarbamoyl)—2 -(trimethylsilanyl)-

etlyq(aﬁa (1- benzyl oxymet hyl - | -cyanopr opyl car banyl ) - 2-
1? hyI si l anyl et hyl ] -am de; norpholine-4-carboxylic
1-eRingbrpholine-4-carboxylic acid [1-(4-cyano- 1-ethylp1per1d1n—4-ylcarbamoyl) -(trimethyl-

benzyl oxy-| - cyano- | - met hyl - et hyl car banoyl ) -
Sﬂgnylﬁeﬁsﬁe‘{\ﬁ%l si l anyl et hyl ] ami de; 30

1- a%)&ﬁd”ry}hqhn&emambm}claeﬂa[t-b@whod ladioxbhgxahydrig )2 thiopyran-4-yl-
ycl r.bamoyl ) -2-tri nmet hyl -
1%e(fr|‘i?4ol]‘ygﬁ/@é%ﬂ§ﬂ rr‘?éite’noxybl phenyl - 3- car boxyl i c
m&@h&ilrfeih ((aFBoxflﬂc-a'éyié[mQRS)y(QI-bam‘}&kpiyineﬂlybBnyztylb})roﬁylcarbamoyl)-}
tri msthyIS|I %‘ thyl]am de; N[
trimethykssilapyleth &‘iﬁ t‘%cl opr opyl car banoyl ) - 2-tri net hyl si | any

mblg_l_éﬂiﬂe]ﬂr - chrbok AR EITZ ARB)A@ ben ToxD-R@AG A e 0-8thylcarbamoyl)-2-
/ US2005/ 002773 Attorney Docket No. 1491 PCT

trigethyfsilanyilpdpdla@idsoxy bi phenyl - 3- carboxylic acid |
4- g-thgzlﬁ@eraﬁ;ie-q}é%@@l@a@i@"[D-I@HS')C(Wc?ﬁﬂ@jéﬁ&prcﬁ)ylcarbamoyl)-Z-trimethyl-

silanylethyl]amide;

*<

3'-methoxybiphenyl-3-carboxylic acid [1-(R)-(1-cyano-cyclopropylcarbamoyl)-2-
trimethylsilanylethyljamide;
N-[1-(RS)~(1-cyanocyclopropylcarbamoyl)-2-trimethylsilanylethyl]-3-iodobenzamide;
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trimethyl silanyl ethyl]ainide; biphenyl-3-carboxylic
acid
WO 1006RBo4{ 1- cyanocycl opropyl car banoyl ) - 2-t ri nep¢myUSt005002773
ylethyl]- amde; 5
Atpmeg DagketdNon H481BCAheny| - 3- car boxyl i ¢ aci d
[1- (RS) - (1-cyanocycl opropyl car banmoyl) - 2-
3" trifluoriniegtosy/bipeny le3-barbdxatit ekid [1-(RS)-(1-cyanocyclopropylcarbamoyl)-2-
Iblphenyl 3-carboxylic acid [1
t““f%fgﬁT% ﬁ%b%ﬁb ycl opr opyl car banoyl ) - 2-
bipHehyTest-duybosiylicavyd @t®F)- [laayantayc1opropylcarbamoyl)-2-tr1methy151lanylethyl]-
2'. - chl or obi phenyl - 3-car boxylic acid
9% (RS) - (1-cyanocycl opr opyl car banoyl ) - 2-tri net hyl - 10
2 %i-digRihbeybiptehyl rB-cheboxylic acid [1-(RS)-(1-cyanocyclopropylcarbamoyl)-2-
,2'-t i 1 uqgranet hyl bi phenyl - 3-carboxylic acid
“T@ﬂWEE$WE%Wg?§ gyclopropylcarbannyl) 2-
4 MetHj?ﬁhHUdyﬂjllblﬁﬁMLﬁ&dﬂdekMdﬂﬁ[l -(RS)-(1-cyanocyclopropylcarbamoyl)-2-
3' - et hyl bi nyl - 3-car boxylic acid
“TTﬂWﬁﬁﬁyeiyﬁ H%cyclopropylcarbannyl) 2-trinethyl -
2'a%h1t)ﬁ‘)mf)|h€dy|llilc]al%ﬁkﬂi% acillF 1-(RS)-(1-cyanocyclopropylcarbamoyl)-2-trimethyl-
-trif Iuoronethoxyblphenyl 3-carboxylic acid
Sllfﬂlbd‘?qléék}am(‘-4cyanocyclopropylcarbam)yl) 2-

2! Eﬁﬂdﬁn@ﬂﬁﬁxh@ﬂﬁ‘iﬁ&ﬁ%ﬂyﬁ%&&[l (xs)-du.- cy@ﬁ%%bcl()‘lropylcarbamoyl)-z-
-cy anocy rop Icarbannyl) 2-trinethylsilanylethyl]-3

ﬁmﬁ?WSdmwk@I]a zam de; ~ 3'-cyanobi phenyl - 3- carboxylic

l’g'ldl enf1Barlok hc acid [1-(RS3 (1-cyanocyclo%ro?ylcarbamoyl) -2-trimethyl-
-cy nocycl opr opy ! car ba 2-tr

silenylethyllagtidey | ] ami de; 20 _ _
3t %ﬂ&&‘&ﬁ&ﬁﬁﬁ%ﬁ?ﬂéﬁ&ﬁﬂ%&%e §Cii@ gﬁ:—a@}-ﬂ -b}%ﬂ&%‘c@pio%yl‘c&r@éyﬁ)l}

-cyanocy car baroyl)
tnmeﬂnbtlwleﬂml]la l et hyl ] ami de;

nAi: )(ﬂsﬁg {éq\ﬁﬁléfr ig%uk&g Q%L 1%-%‘%5&{99% ahfle @6 8-y fidin( I ereAmide;
3 {cyanmblphgxiyl-gqcarbwyyllletahlyl|[] éﬂﬁ)-;ﬂb-cyanocyclopropylcarbamoyl)-2-tr1methy]-
|phenyl 3-carboxylic acid
“%@Wfﬁ§§g§€ *cyanocycl opropyl car banmoyl ) - 2-trinmet hyl - 25
3'siydraxythetyilyibjeapi-degrboxylic acid [1-(RS)-(1-cyanocyclopropylcarbamoyl)-2-
banyl bi phenyl - 3-carboxylic acid [1

tnnF&%f“FTﬁX@?g g%clopropylcarbannyl) 2-

4 th&dlﬁﬁydwh)ﬂlblb]adiny] -Btirpddydionclé [1-(RS)-(1-cyanocyclopropylcarbamoyl)-2-
b enyl -3-carboxylic acid {1 -(R5)-(1

tr‘%ﬁ%‘% lle%gﬁﬁ‘)’é?car banoyl ) - 2-tri net hyl -

2'shdtigMmyipiehiilyl-¢aboxgtc a3 IXRS)Et-tyangclytlpprepyléartanagl)Btiyettyl-

i d RS) - (4- cyano- 4-t et rahydrot hi opyr an- 4-
Slg sfP{S‘i% §8) - 2-tri met hyl si | anyl et hyl ] ami de:

3 %dﬁ&&&%k”lbﬁiﬂ@@&% carbofyllzaid [1 -CRHE @yanocyclopropylcarbamoyl)-2-
&%@ﬁ n%f_l 1- di oxohexahydr o- 1X6-t hi opyr an- 4-
“Vpﬂggﬂﬂﬁ :% #trimethyl silanyl)ethyl]anide; and
4 Jacétﬁlb{pha@r-ylcdﬂbagtliaml [1-argl() -c?eﬁio632;1o?gr@ytcaﬂbﬁlhuyay-mﬂlmethy1-
yl et hyl am no) pr opi onyl ] cycl opr opane-
Sl@aYl%mwlii9= or 88 WD 2005/074904 PCT/ USZOOS/ 002773
3 %étﬁx?%h@?ﬁﬁ@irb&@lic A48 11-B7-(4-cyano-4-tetrahydrothiopyran-4-

ylcarbamoyl)-2-trimethylsilanylethyl]amide;

3-methoxybiphenyl-3-carboxylic acid [1-(RS)-(4-cyano-1,1-dioxohexahydro-1 AS-thiopyran-4-
yl-carbamoyl)-2-(trimethylsilanyl)ethylJamide; and
1-[3-(benzyldimethylsilanyl)-2R-(2,2,2-trifluoro-1-phenylethylamino)propionyljcyclopropane-
carbonitrile; or

88



10

15

20

25

30

a pharmaceutically acceptable salt thereof. 11. A
phar maceuti cal conposition conprising a conpound of

W(amgp5m49tme Clainms 1-10 and a pharnmaceuti cal | BCT/US2005/002773

Iélngtabl e_exci Ei ent. 12. A nethod for treating a
BackehNanl 2Pkl nedi at ed by cysteine proteases
which 5 nethod conprises adm nistering to the ani nal
a gharpageficaliy jaeeeptablestli dereplye anmpunt of a  conpound of

1Eor my lpﬁar(nlaéeuuaa chpcBﬁQﬁ Ié'&ﬁ%%ﬂ%o &ﬁé}f@&la)ly OWHS Eﬁaﬁn dP10anda

Qis -
pbﬁm@ﬁ@umaﬂlg ampféblbkyqlplemd R4 is hydrogen, al kyI

dr
15‘3& R%%‘r)(é%?%fértwﬁigfggﬁ(@aw& %%ngf@%r%%d(%yﬁgw rc)teases which
m@p@gmmymm@m(zgggg c;;ilgﬁ( dﬁir%;((l @e%gtw&%ﬁﬁhﬂof a
°‘2‘@0§9§ %@’&E@( R8) R10, -C(R7) (R )CH2N(RII) SO2R O,
-C(R ) (R$) CF2C(O NRI OR11, -C(R7)(R3)C(O NR OR11,
-C(R7) (R8) C(O) N(R11) (CH2) 2 1y or
C(R7)(R8)C(O)N(R11)(CH%Q2N IR& 1; (ii)
-C(R5a) (R6a) CN; where w-BRya are
i ndependent |y hydrogen or athk haHR6 and R6a are
i ndependently selected fromthe group consisting of
hydrogen, al kyl, hal oal kyl ¢ cycl oal kyl,
ﬁ%cloalkylalkyl aryl , aral&y heteroaryl,
Feroaral kyl, het erocycl oal kyl ,

het ap E%KI-XS?S foF: g Y L%d?@éj{_ LR - W@@%@r{\%}%{imé R 1gi?aldaﬁ<yl and R* is

th@s'c@&?/bhyarom(l%dMsalkyh-mM3- NR13S02-,

- SONRL3-, 25 NR13S02NR13-, -CO-, or -OC(O - where nl

is 0-2 and each R13 is hydro enoralklgandez

hydr ogen® al kﬂ(R )RS, aWkVP X0 8y EHOa KRR )CFs, -CR(R®)CF.CF,R’,
1K L 1P B

OB PR &Mg (i s )@W?%ﬁ 1R REURISHHPR

er.oc x;l oBaI
Oﬁ%t)@r ABYR' wﬁé& aHRN RS R Lot )(R&GF@(@)NR“’R:“ng

ﬁﬁ@ﬁﬁ“' 1 it wi th one, two,
@S%CSQ Ra nol%ﬁﬁgi WR i‘:&@% gfg‘gm al kyl ,
Cﬁ%D@e)Q(?DN(Ra )%} NRh)?dr,oxy, hal oal koxy, hal o, carboxy,
al koxyca{gonyl R R &5@ nonsubsti tuted am no,

di substituted am Ait ro aryl oxy, benzyl oxy, acyl,
whetrky| sul fonyl, or ar yl sul fonyl where the aromatic or

i as

al k\Bf and R are isdelpendgntlyB@levii ﬂﬁﬁﬁﬁﬂéﬁ%nms’cmg of hydrogen, alky],
haF%%?oaﬁ(y?%%c?lgglkylﬁfqtlloz{r{)leyral@l Ke%eroaryl he]"cé‘rr%g'ra]gyllheterocycloalkyl,
heterocycloalkylalkyl, -alkylene-X>-R'* (where X? is ~O-, -NR"-, -S(O),;-, -CONR'>-, —
NR"’CO-, -NR”C(0)0-, -NR"*CONR"-, -OCONR"-, -NR'3S0,-, ~SO,NR>-, -
NR"SO,NR"-, -CO-, or —OC(O)- where nl is 0-2 and each R" is hydrogen or alkyl) and R*
hydrogen, alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
heterocycloalkylalkyl, aryl, aralkyl, heteroaryl, or heteroaralkyl wherein the aromatic or
alicyclic ring in R® and 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,
alkylsulfonyl, or arylsulfonyl where the aromatic or alicyclic ring in R? is optionally

substituted with one or two substituents independently selected from alkyl, halo, alkoxy,
89



10

15

20

25

30

16 hal oal kyl , hal oal koxy, hydroxy, am no, al kyl am no,

di al kyl am no, carboxy, or al koxycarbonyl; or R5 and
w@eooandRya and R6a taken together with the cap®DDSEDHM2773

to which both R5 and R6 and Rya and R6a are attached
Atigrngy Posket Pol BILKY Fene optional Iy substituted with one

or two Ro 5 independently selected fromal kyl, hal o,
halbidzylalrloadk oxpli hyldtoyycemiingo alkzlegino, dinkiylelino, carbdxyadriafiloxycarbonyl;

ofycloal kylal kyl, heteroaryl, heteroaralkyl,

“al koxycar bonyl , or aryl oxycar bonyl or (ii)

het eRoan}lcR @au Rfﬂ and & dpiten mthbywrﬂuths tarbort &dmwh tvhich beth RS and R®

%c?lgﬁ]algc} y Iare ah If(f<rﬁ1| (ﬁ)vgﬁ %1@&%%%161 2;{;3 E@\Feld%{h one or two R®
lrﬁllef:@nflgmlylsyllected ﬁblk ta}kya hkly,l ar;l?/{arhkg; I;l::all@ﬂeylhl?ogl)aﬁ}l I@,:/e{allryli, clycloalkyl,
c&cgoaﬁg?a% a{}eﬁoar)ﬁ,e}{egelroaéz}l o&y%&o ﬂ’) 8 %ﬁj{(}ﬁﬁp{lyl o¥ (i1)

hhabeyoamyqleaa bkt}dnall)kgdbstlmtyd:{vﬁhi bikeyth foue iklybé day badwoyr®,

i 5: en e é’lfxgﬁcg% MyF h%@fqu%ﬁdroxg,rhy%g@%ko%gal&)? y
WR&%IWIGXW &e@roarymglallaﬂﬂarﬁ{naalk}ma%yﬁ&@l %%Q(yl

SRRl L i oy B LS B

-S{OyLRA| Kmylahdésd())nzqt” -beDRFMOGNEIA8I0O0R 'ANdORRP RN 6 B lene-
Xyl) wherein thé

ndentl drogen ,or al
DN R s ﬁ?}é {3 R P and 1S s dndgpendeatiy ivdemepm aliy,
hm@dm cdrﬂaarkneylem@elearyhﬁét%aﬁml %lldﬁMJyF ragclbaiky@ankylod}a' ly

substi tut ed hree substi tuent’s

?tﬁra% kﬁH{é{thd)}{ S%qde]%t ér@ ufqegqﬂdg}qy)hydrogg} @il wherein the aromatic or
al%nglllcQﬂ{glﬁM khe %Mﬁals afdckyd t@chJ)alk}kPé?l@ of heter@!:}}ﬁ%)kyleﬁé’ dr Bi?féﬁally

hal oal koxy, car OX koxycar bony

subsifaigt SHthione. évwo, aiﬁhw suast@@ntrqtmcteml@qntb/rﬁew@ted frpmaﬂgvl halpalikyl,
I d
C}Lcﬁ)ag?'fj RISy tehbyl, all%Q% I?%dl‘&y,h%%%é}gy h%kﬁfbo@ R8

her form oxo:; rogen
al&@wwponyémhm, efmea\b@ulwyd ammmnsubstauw hiingy grlacylar al kyl ,

het q(q?E}xq CE%F gipar al kyl , cycl oal kyl,

cycloa heterocycloalkyl or
hetéﬁd&&lxdr@m Rlyl al kyl wherein the aromatic or

aI [ %hhﬁgﬁd\%g&eﬂﬁm?é:@é' s 25 optionally substituted

e Rd independently selected from

aI kyR is mrwhl@iﬂo alkgl, klabkyloralbﬂcmgaﬁiykyl cycl oal kyl ,
hyd | b
a?’ﬂ ngg}éla 15/ Fﬁ a%aﬁéz% hek1 ??a ﬂe?e&oa?ﬁi@&yﬂéa@lc g}rc?oaﬂc\{rlalkyl,

hdt@b@clmalky] smammyuoalaylykyl vetreaditk she ardneitie bodicydlic rmgnma“’ is

TN T
alRaxyi aslk@thikp]n aydloalksly lhydrbi)u hﬂdall«bﬁybham Qarbbxy? alkekychibbBe,

A T RRRTGR L 5 B9 st b i

mahskibstiyited iy, disubaitedamiad, Icyﬂbambyl Oor aeyl aflil ¥hkinand eﬁ@matm or

i eTicans i B PoGROE siuafisd Hor anpers oo Bt mdependently

selected from alkyl, haloalkyl, alkoxy, haloalkoxy, halo, hydroxy, carboxy, alkoxycarbonyl,

amino, alkylamino, or dialkylamino; and
R!! is hydrogen or alkyl; or
(iii)  a group of formula (a):
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Attorney Docket No. 1491 PCT X4 s Rx 5 (a) where:
nis 0, 1, or 2 5 X4 is selected from NR22-, -5-, or

wo 0eosinhene R22 i s hydrogen, al kyl, or al koxy; pemusS265/002773

is -0-, -5-, -S2-, or NR23- where R23 is selected
Attovsay RoelecbYenl498P&l1 | hal oal kyl ,  hydroxyal kyl ,

al koxyal kyl , aryl oxyal kyl, heteroaryl oxyal kyl ,

am noal kyl, acyl, aryl, aral kylx* heteroaryl,

het er oar al kyl, cycl oal kyl, cyc}/oal kyl al kyl, -S(0)2R24,
-al kyl ene-S(O)i 3-R25, - X - al kyl ene- COOR27,

- CONR28R29, or -al kyl ene- (where n3 is 0-2
and R24 10 R27, R28 and R30l are i nhdependently

hydr ogen, al kyl, haloalk§l,\agépﬁéaralkyl, het er oaryl ,
het er oar al kyl, cycl oal kyl, cydl/aal kyl al kyl ,
het erocycl oal kyl, or heterocgﬁloalkylalkyl and R29
and R31 are independently hydrogen or al kyl) where the
wherermat i c or alicyclic ring in R23 is optionally
subg;gbuig? with one, two, or three substituents
i ndependen Fy sel ected fromal kyl, hal oal kyl, al koxy,

hal 0% ik selggtedfadnn -NRY d -®xyr, —Grmvilee, R iskiytimger) alkyl, or alkoxy; and

di al ¥yl api ng, r box or. 15 al.ko rbonyl, and qn
subsﬁ‘?a ariv S81adl lRF BheaRy 1S Sei%gﬁ%&%@ f{Wé%gsva&ﬁwﬁlhﬁloalkyh
hyairodyelket, akoslaliyl, arylagaikiishédtgoaslogeliynaci®alkye acyl Riyli &alkyl,

a7 R e oy eyl sl -SORR, -llytene-S(0) R, -
CQDR(Z(la tﬂ@lm&?ﬂ@%?@@@&fﬁ@%e raflkgﬁﬁ&ld@\lﬁpllw "‘T’*E’E?‘gi iﬁ 3% and R*-
RZ?@ZP ,antﬁ{gﬁagvnpflepﬁ@el a)bg)‘xé({gg% afﬁ(y&ﬁng%afkyf Xr(;/l, graalky s hgterogry ,
hdiebRBIRGY 6Pl adibalitylaky RdBrapelofiRA, §:08R§E oMk liyPiand R
forsm a heterocycl oal kyl ene ring containing the'Si =~
angy B g dflegendgntty hydrogerhoralliyl) vehessihe apnmatis or abiavelip ping k™ is
ofiRdhAG Subithge vdiBnd tRo, ﬂﬁééﬁﬂ%tﬁ%n{sﬁ%ﬁﬂgﬁ%ﬁcmd from alkyl,
replaced with NH-, -0-, -5-, -SO, -SQ2-, - ,
halatigly alkogy, haloafispXy4halgfiydugersrastine, @ jkelagying, Riglkylamino, carboxy, or
alE&ly@&rQ@{y@H@/dnﬁ sRtRERALERA oM aafl%ralkyl, heteroaryﬂ, i)ry heteroaralkyl;

eterocycl oal kyl ene ring 25 in a Is optiona

andypstituted on the ring with one, two, or three Re

I ndgpgpgenthyd gelected fromal kyl, hal oal kyl, al koxy,
hydr oxy, hal oal koxy, hal o, carboxy, al koxycarbonyl,

am b, is hydsegenlesalkylut ed ami no, di substituted ami no,

ni t rge 1561[ﬂhi?mglﬁigﬁgﬁﬁhg?%%%X&lﬁylﬁéﬁﬁﬁ%ﬁ@ %)h%rf 82 js alkyl, R*

~arylsu fﬁny erel aromat i
isalkyk ped RC iy 4k, dlleenile cyicoatiytaikyh atyllarakgddteicrontalkyl, oni t h

W0 o BASHESE YU SISy SELOEL O LA

canfadiriagcps  Sapfomomnd 8l th § cahdmidng dorad Widreinonoor tealclxbatyringddtoms are

J vear X i.S..h ogen Qr kyd~ 91 WO
o R S oRpouS T 30 Bt o ey Crckigp RGN or -
SQAY1-RET wherein the aralkyl, heteroaralkyl, heterocycloalkyl, or heterocycloalkylene ring

in R' is optionally substituted on the ring 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, alkylsulfonyl, or
arylsulfonyl and further wherein 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;

R? is hydrogen or alkyl;
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R3 is al kyl, hal oal kyl, cycloal kyl, cycloal kyl al kyl,
aryl, aral kyl, heteroaryl, heteroaralkyl,
whedsoooyLl oal kyl , heterocycl oal kyl al kyl , or PCT/US2005/002773
ene-x 5 [wherein X6 - NR36-, -0-,
Aﬁ%%’}é}/ ﬁgl?etNng‘%lP , | - 0CO-, ! SNRSGCO ~ CONRB6-
-NR36S02-, - SO2NR36-, - NRSGCOO ~ COONR36-
NR%G%RBVhaIO@kylm@eMWWIWWH@L enbactiRIsteandy/|R37

hé-*ce§ro§raik2fi ﬁ%gr'% il L ] ?%tgﬂé)n la@a{ll@f Qk)(lg&Yks R® cﬂwﬁerem%(G is —
NByc,l -Oal- risg@)p4-,c<}@+,oaok>y| -QCRy, - NR%QQBI-@@HF&HWFSOZ- -SO,NR*.- -

Y L@k k¥ HNRET Y, B erero cf
NEet er oa@% V\Iﬂ%rg?n tHeolra 6?bﬁe ch&v 5 eﬁc ia§d£7ls
indgneindamslly |hydrggdmsalkylmradylwnﬂ h4 [srﬂeZ)tand RUs hylagen, alkglMRaloalkyl,
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