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[0015] In another aspect, the invention also relates to pharmaceutical compositions that

include the above compounds and uses thereof. Such compositions can be used to pre-treat
devices that are to be inserted into a patient, to treat biological samples, and for direct
administration to a patient. In each case, the composition will be used to lessen the risk of or

the severity of the HCV infection.
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75th Ed. Additionally, general principles of organic chemistry are described in “Organic

Chemistry”, Thomas Sorrell, University Science Books, Sausalito: 1999, and “March’s
Advanced Organic Chemistry”, 5th Ed., Ed.: Smith, M.B. and March, J., John Wiley & Sons,

New York: 2001, the entire contents of which are hereby incorporated by reference.
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stra1g1$tuir ek, Eacam,plersajf o mycynylagrbummylude,dw Iamaiqt bha’th ¢@xpyopargyl

het ﬁ ;&S%ail %%L 511%213 g‘[&r:l: ge; %Ma }é[s%;&%eélre‘ﬁﬁfé@ﬁé Xr More substituents
such efs‘lai‘c}&ll %Ee*?@dw}illoﬂkoxﬁ rcy&lﬁﬂkgﬁgyy, he*é‘f&dﬂ'@léﬁlldyidiﬂyt a9,

sone exanpl €s’ of substitu al kenyl s i ncl ude
hetercaysdonya htettyldxy, niok eathen sk eyano, h@@yhydrqwnyulfo mercapto, sulfanyl

[e.g., %@Fﬁ%@inxg ;h)é}rl’g) kﬁ%cns%ifﬂ@{]f 51'1‘1%11%9[2%' )aﬁ ﬁaﬁﬁ%ﬁlfinyl or

cycloﬂ@hkﬂdsuﬁhgr] amlfcbﬁmk ke, ra&ﬁbhaucasmpoaiﬁhemahnm@mq ak Kﬁﬂ(ydh.phatlc-
(cycl oal i phatic)al ke or hal oal ken 0029]

SO,-Juaseido he ge pminogarbomyly } i;ylpm1rgqc®qbgnyle¢ll§yl§aqb@n§&ﬁmg}q, phati c
t
o R A LRI sy oy 12 i,

arylarfinkyaiydnyd) raoyzlaarbarlyld&mnosmmﬂny@htbonylatmnmn ched. Exanpl es

e S T S g PGy 120 10
heter&%lkﬁ&fi‘téﬁ&la%‘iﬁ@ H&&Eﬁ?lc‘é&ﬂohyl‘aﬂﬁn@ér HE%@&r?MQﬁﬁdcfa%ﬁM? urea,

such as aroyl heteroarog koxy, cl oal kyl oxy,
thiourkatselfonyyd) mfakydim;lqoxmay o, alkyﬂ*@ﬂmnd Lw@oahphatlc

heterogm?lf’@/phﬁé%/ @Qﬂt ter’g Eﬁy? ﬁ% < gé/}%rl]oahg*?a 3’1 ??anyl or

(hetexﬁb’fdl&ﬁ?hﬁf&?daw&yl]f aditlo][e.gS lathf)lhd‘ﬂﬁthm{r@] g;ulfoxy, oxo, carboxy,
icsulfin cycl oal i phati csul finy

carbalslgyls &yyloal[l@lagqoxw Ghsmﬂqyelo@@@mtw)gwwz{bﬂer@my}%ll@w
[oosoiréks‘%?é&i PALLPAF G fio’s%lqpc H8in Emthoca®BRIOGAT DOy

am noca ar onyI am no,

“carb@ryﬁzhﬁmbkyTHd“Sb Iﬂfﬁﬁ:ﬁrvﬂ&nyised alone or in connection with another group refers to

het | oal k b
an amécs%grr@g](): ﬁlgghgag r%@%ﬁlg{ orO r&O}—N(R ), when used terminally, and -C(O)-

NR¥)- or -NR®)-C(0)- when used internally, wherein R¥ and RY are defined below.
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aryl am nocar bonyl, aryl carbonyl am no,
ar al kyl car bonyl am no,
w@ bavetasey cl oal kyl ) car bonyl am no, PCT/US2006/029988

e Y G B PN R AHARD RSbas sl lroPdsmAOe no or

alkylahfhSacnyl) At Raeaslbdiphatic)atti @R (hetérbiralkyBamidoy (Hegstoathl)amido,

(heerogysl G0, AP Felioi e oa Ay lamido, o

Ryl acyl [e.g., (cycloaliphatic)carbonyl or
CyClo;{i%;e?rérocycl oal i phati c) car bonyl], amno [e.g

[003 1}a1A|s rmlbat he@éig; ardflamisall grouyrefeﬁrx@o -I‘(lii%l)fllﬂbwil@relnmaplb afiBflnd RY is

t
e B LAY e LG BRI it
hetero$gasmaﬁ@%h mﬂfobyclga{ejigﬁm‘zﬂg%gﬁ& ‘hefRShryl, @eﬁﬁ&@n)ﬁhlﬁﬂyﬂ @ulﬁnyl

terns rrn connectl on wt

sulfongh Qalipéiang)pmbpnyle(fcwlealtphatl@)namm13do((grc@wﬂ;pbat@hal@batlc)carbonyl

ﬂylc%%%@glﬂaﬂ%%ongcfh }(T(?S(ﬁi(‘)éf@ wh néuse terninally,

hetetdty b HaMe )aWbIRNi8) cRrbSyia (HtdRYarg!) Sarbigiyil, e d bel ow. 6 WO
((hetel Ry 80 Hal ) RS B R B et ! g0 (such as

(heteramwftaac)ﬁ@rbynﬂmwb of Whéﬂlklgﬂlwdqu@é pisiyauyl being optionally

substlfl.ﬁec{ & (glar y% oglr#ng%ba roii;?1 el?lg% )a/wﬁhﬁé@%aﬁ )ﬁX\JPPn%ndeﬁylammo

When&hey {eﬁﬁl“dﬁamoﬁ f@hdtythewritinal grous (ogl klkylk&{bkiyﬁﬂmm it {3rrepresented
oal kyl am do. [Q031] As used herein, an "am no"
by NBruu% hasttie ga%msmw dftedpboeach of Rx and RY is

[00322 &\q‘ﬁ@&{‘g&&% us@& 5189@@ L& apa&y&'aqﬁtgemafewas in

cyc atlc tlc, ary ral | phat’
aralklylé’l; éamlkyxy bat ‘i‘ephlakyadkyl(’ befem to monboalic |(xhat leE)nal); ‘phmhco(e g.,

NI T T I
tetrah%&%ﬂﬁ&l@ﬁ‘ifl' St ialahdadch(l) SRHRGAKI) rinddy¥eaR iR WhYdh the

aral i phatic)car bonyl, (heterocycl oaI i phat i c) car bonyl ,
mono¢Ydhie trimgeysiehanhtiopiatic Dt?}teibasphm ¢icthe anmyu bicyclic or tricyclic ring

systené ésc%g%lg %’hleﬁbl%c%ﬁén% ggcyﬁg S Qﬁ)}g}%r Pn%[u%l :lj’ otfus%zi °y nggl%&lefed

carbo@Rlit @ings.| For exple] 4 bédfuskX argubescl@des @l’ﬂaﬂyb ﬁ@l‘e@ skith two or more
i ncl ude al kyl am no, . di al kyl am no, or  arylam no. _\Wen

Cus-athpsyelic mptelies iy aykisoptionally substited m@rqgl@ /T morgsubstituents

I t
1nclucﬁ1|1aé§fli;ﬁﬁﬁp genr% aﬁf\l}lnal‘air(]%n})é Sorglﬁ?&ﬁg {j@}%gd&ilgﬂattc O%Cg% N%ha&?égphatlc
heterdngclealllphaac; (hetely)lcyclmquhptlct)slqnhaab ,(mgl hetemr}@,aaikom a

(eycloa P%t{m"fgl ﬁﬁem%yeipéllgh >%n%fwe% @ef?remaﬁypmmm)oxw

heterBiGMEhaE)dk§; &royl; hétBRERW: anlAGHxBAbE R Ybr tic carbocycli f
( eer tet rgllrl]yldrogapﬁ%,ﬁyl tmahydrm ngen I)nag)r%altcrclaf: Oc?,c ioTing 0

a bem@@@d bidychio ﬁEWYChOtaéYID,ah?@I;@beXd 1 @nyIIO, aqyt [ e.g., alip atlccarbonyl

oo LR KRS B PP
(heterb@y’ti:ﬁféal@l’iﬁld)éarﬁdiﬁl r((H&ﬂaﬁodyﬂlo@llphaﬁiyéﬁhpﬁatw)ca&lﬁdr@ryC‘drI c ring

temis aromatic. The bicyclic and tricyclic grou

(heterpar@hnlwéwlf@fb@ayl&s%léfomle[eﬁe #B@aaéw- QoaobaiRinor @a-} ,uswg"glyf) le-g.,
ahpha\%% tSé%;f mrglo ﬁ@ﬁ?}g‘ﬁ@ %‘3?6}1 i%‘{hf%ﬁ 1&g, Qﬁﬁﬂéﬁg 3 Qﬁ'ﬂ%l, hitY Sﬁﬂiroxy;

mercapto; sulfoxy; urea; thiourea; sulfamoyl; sulfamide; or carbamoyl. Alternatively, an aryl

can be unsubstituted.



C4_8-arbocyclic noieties. An aryl is optionally
substituted with one or nore substituents including
W(alzoopmmsssc [e.g., alkyl, al kenyl or al kynyl ] ; PCT/US2006/029988

AT S LRI g e

p,m- dlﬂﬁhélanyl)h &i@{tﬁﬁd’l&jaryl]ﬂ(&@b’c)xy)arﬂ?w‘g' Q@lﬂcbﬁ}’h’afbo@i}’DWl
(heterocycl oal i phatl c) ox aryl o het eroaryl oXYy;
(rallgBpasbpRART ey apd (alkneeEPBar MY AR ER L St oyl

ammél:?%béﬁ@@ér?%l {%1% o@g%oggﬁgl[)%g&]o@arﬂ&@'lw n@h ﬁca?ﬁfn?ﬁ&ﬁﬂoh&l

IC or IC ary

(arylaxﬁiriobﬁbo?ﬂ)dﬁ}dg( ynd) (@fhetbooarydianhind)carbgnyl)ali] piainbany hﬁekga,n yl;
ali_phatic

(alky](s%% }gg}npcaﬁ:g{ P%&%igﬁ‘%ﬁg‘%‘}@%ﬂ b@mﬂoalkyl)aryl' (alkoxy)aryl;
(sulfa%ﬁxﬁ?;hylgﬂ%%é | oaf&%ﬁat ¥ arggjr (alk nyl ulfonyl)aryl; (cyano)aryl;

(hydrofxyhidy Bargt; f(aﬂlawwamélar}d) (énb'dmbta)alrxi) (earbonyilkylaryl;

(((dlalgy O AR A AR a}ky??'[lﬁfopﬁwﬁaﬁ)gﬂaa)aryl

(hete@kyabﬁtﬂhﬁnéeg)onﬂyar ({blﬁ?ﬂshl@cﬁl@ﬁ)aﬂcyﬁé@l -(byardulkiBayl;

roxy; nercapto;

(h}’drmhlﬂ(ﬁ@%}’l lﬁﬂlii‘lalcaltbhnﬂ Elfiﬂlkglﬂhflaﬁﬁ]y@rl%lgﬂbﬁﬂn?@@m%m
alkOXXfﬁ%ti?ngﬁlu? Sﬁﬁ&w‘\%ag?ef’fi%lf 8%@’508@}!45%?? 4% %88‘7‘029988

(heterJ)@Qﬁ;ﬁhpmia?.u(mkg]l)mylexanpl es of subst ituted aryls
i ncl ude hal oar

[0034p Agwigecereiar an g/aralwham( PR B éﬁr%)le g(wrrstsﬁ&%/t)’é‘flﬂlphaﬁc

( »
sour (3G Py TSNS MBSt ity 2t Ok resPomy ey 11
and “drelitiactodedfingtl hfeirg. An eXeamileofar dreliptafiasydh as an aralkyl group is
((al kyl'am no) al kyl ) am nocar bonyl ) aryl,
benZYE al kyl car bonyl ) am noaryl (aryl am nocarbonyl)aryl,

[003 SFK‘Q élgécf Retiar éﬁf"“a)‘étlk Cr@fepﬁta)éh)aﬁ{yy Q}oup WNad@IVA alkyl group)

((al kyl sul am n

that is(s{itistithtest wlﬁnmnmylarwg Bc(thydkmgﬂanér m& Yhave bggrkdptippd phgve. An

e L ERH Bt 8ot LEBIPY LN i g mor

subst1ﬁfeﬁis%ﬁ&y5§dlfpﬁhﬁ@[e)é all{yﬂ)’ﬂk@?ﬂ)o@ﬁudynyl including carboxyalkyl
(car boxy)al kyl )ary di al kyl )lam no) al kyl)aryl;

hydromlkylo% a)ll@ilyueh E(S(t{lﬂP%9m§thYﬂ® gadiphaE) [élaqﬂyylaﬁwl or

cyclof{l% 'lﬁw 3/%?61% kﬁ@ 1}@1“ g& f&c?af)ﬁﬁ%yﬂaeﬁ%g ylgl iyl ary, heteroary,

alkox{, Wdfo@bkyhiwyﬂle)tﬂbwmaﬂléyﬂw a@ﬂdﬂmhﬂﬁﬂwloxyamﬂdym

NGO I Ot e i
amidcf]fe%egt e&ﬁlﬁé(@alr&ﬁlyl F&n@tlda?t)onylaﬁﬁhclﬂély}]bﬁlﬂ(ﬂcarbbﬁ afinos used

rein, aral i phatic” such as an "aral kyl" group
(cyclaaﬂmlkylmﬂmmyh:mlmarylmrb@rymn@earglkylcarb@lylammq(y|

(heterg%‘i&l@@h cg.rbonylgs & t(hett&t?x%%lo\%l%yl?lwg %él & g r ﬁ}é(g her ei n.

hetem‘é?yleafw@hﬁnﬁb Whe@dr@drhlk?l@hﬂb@nﬁlumﬁhoascyaﬁo diaR), kydrogy, @i,
0035] As used hereijn, ar.al kyI gr

up
mercapgf @}kglspi/fa@yl silfeyy, wean towsa, gsulfalgoﬁlslgfagpﬁ?pxg,rqglfﬁlj amoyl.
at | ke I I
0031k RS AT St obc B0 4 v
struct@ifed kiey Eorgf orings, Wherzinl the Avo ﬁﬂ@l Hayt at Isasd phe amoai inycommon (e.g.,

substituted with one or nor
2 atoms i common). Bicyclic ring systems 1nc1ude bicycloaliphatics (e.g., bicycloalkyl or

bicycloalkenyl), bicycloheteroaliphatics, bicyclic aryls, and bicyclic heteroaryls.
8



substituents such as aliphatic [e.g., alkyl, alkenyl,
or al kynyl, including carboxyal kyl, hydroxyal kyl, or
whadooaldsygd such as trifluoronmethyl], cycl oali pPel/iUg82006/029988

oo [0037]%’%%;%‘&8 ggi?/rlr ‘%%i&%alﬁ{?g?éé’?’%bg@%%§%l %s’es a “cycloalkyl” group and a

“cycloblkeiydT ?@)a]p J &aah logwhdhKaeing aptiphallysibstitord vk set fodthk balyw.
oxy, heterogcycl oal kyl oxy | oxy

|
[003 8]hf§ bﬁ%ééwwrb 2y Cy ek 1250, ref%ﬁOérS@%\r%PP‘i 9"\“852%25"3118 PP, or
bicyclfgl‘iﬁg cartg%dlff’\?iiox ﬁ 8f3a§négé;§’x¥f10f‘ée{fﬁaﬁ’§t§ﬁ@0g ples of cycloallyl

e g., am nocarpon

groupﬁhkl}dﬂe:eiychmmylb}émynmbutwmyobbktyty]g aydi@itﬁ)(b’h wiyeloheptyl, adamantyl,
m no,

norborgy%CI o ¥| ah{(ﬂyljg)ﬂé::%g bc?ethy%ro naphthylyblcyc g[ggy ]ocr:?yf1 °
b1cycl§[2 5&‘5?])/ 6lc98lo Ey ﬁ)l?}%;i} P'Biély 313)2 ]decyl bicyclo[2.2.2]octyl, adamantyl,

rocycl oal ) caf bonyl am n
azacydkmileyiQar(gdnuaombwiyb)nyaioa,lkyibcycloalkyl A “cycloalkenyl” group, as used

nerin RS RGO By PO Pl g P05 53 B o having cne
or mokfaoﬁb!lé ®BndsS tﬁx‘aﬁ{mesl of c§élb£lﬁ8ﬁﬂ @rou@K el c@albpamwl 1,4-

36] As used herein, "bicyclic ring s
cyclohen@-rlu@tglg}, cg*clpbemtgn;@ cycgaoc‘gpgyl b¢xaj_11(}rorf§ﬁw} @gtahydro-naphthyl

cyclo %‘g%rgf ctycll%éent 19}';0 o[m%l‘]g gx%borvggcgfc%[@ 3“21? ntte)ﬁ‘ﬂs A g;gﬁoalkyl

or cycwammﬂ)gro@ @W‘Hel dptiohdlly sipsitens withanede more substltuents such as
ycl oal i phati c bi cy.c] oal

aliphafly 31 Savialin Ort?Sl@?ﬂéI Hotwetos ls%tscpwg(ﬂoaéphaﬂm}mhﬁ%c

heteroBfdy AR RGN G BEHE ARGE: arft WAL AGS59
(cycloalypﬂaua]oxp,l‘(heﬂembygiodmhaam)omymaﬁeless hatemay]dbbﬁl (Rapliphagicisuxy,

e s S 240 SR B R o,

(cyclola! 1iBREBbAylaRind Yﬁ%&l@l@élﬁ:ihhtm)Qlﬁﬁliéﬁc}c@xfb@ﬁfﬁlaﬁl@l(ﬁ

saturdted carbocyclic nmono- "or bicyclic (fused or

(aryl)darbo@gbm)mq, |(m:ghpl1iat13)cgﬂoop§laguno @q@pcma},}@hatm)@ﬁafhonylammo

et fBERg RSy ErE Rt R R d R R

(heter@eﬁ‘@[iﬂﬁﬁ&)barboﬂﬂéﬂﬁﬁ{oWMhtro Codioky [@g1 BlOQICQ alkoggdaybonyl, or
decahydr o- napht h blcyclo[3 2 1
alkylepgbeyylpwylpacyl % Be {cyp oa}ép}@yg)c &]:yfg?ﬁhphatlc) aliphatic)carbonyl,

(wallpgl%g%);é/%ﬁ%rgili@lﬁe}%?81¥)L1hp}ﬁlt19%§1|b8{1ﬁ 2. 2] octyl, adamantyl,
((hetefo(cgdstbﬂqmamd‘)ahgﬁa)tic)cafb@aykyi (heteodapaliphytic)cabonyl], cyano, halo,

"cycl oal ken

hydroRt e GHREHEORAL T ikyi R0y fﬁg#%&ﬁ%@e Tely s

sulfangfe%g NI&HXTE sHENy) Gréahioudda, FRF8n 30, %ﬁlf@mhﬁn@&) or carbamoyl
| es of cycloalkenyl gr oups i ncl ude cyclogfnten

[0039][A4usq;§/11ﬁr@h,e$caclm meieyy” inelypdeseivelorkiphatic, hejerporséaadinlatic, aryl, or

heterog, %}g fghvﬁ%n%igéechgm&’ %Jogg?gtnglyl orCyCI ohexenyl ,

[0040PiAG )ﬁ@édl[e%elﬁ thé %iﬁﬁﬂ%teroo&cl@ﬁﬁﬂ)}gﬂb’kﬁiconmassey & hetafdcgﬂyshlkyl
group can be optionally substituted with one or
groupnp 8 hpternssieloakkany] gxeup, gachsH athich beangoptiogally) FubSHTL!F‘é*rﬁﬂset forth
below?" . al kynyl' ], cycloaliphatic, (cycloaliphatic)
aliphatic, heterocycloaliphatic,
[00411 bhetueercbl@‘ey@hoaﬁ hqnéiaéyodx)allqﬂ’i’ gbap kefersdo ¥ 3;10hmémberad wlopo- or
oallphailc

bwyhe E@feérqs@ylég%amﬁ 8hat 1% stpymbsrﬁgl IRRAP- ohRicEslisA papgigd ring
struc rﬁlvlzlﬁa?&?ecar%éfm of Qﬂbeﬂix? :R@th?is' M@érb%&?‘(% 2., N YIS, or
et eroaro am no,
(allphatlc)carbonylanlno
(cycloal|phat|c)carbonylan1no
((cycl oaliphatic)aliphatic)carbonyl am no,



(aryl ) carbonyl am no, (araliphatic)carbonylam no,
(heterocycl oal i phati c) carbonyl am no,
w@ ¢hvenerserycl oal i phati c)al i phati c) car bonyl am nPCT/US2006/029988

vwmw%%@%%ﬁgﬁ%%%mwmmﬁﬁﬁﬁ%mmﬂ

tetrah&cﬁo;lgy ydﬁifk@'lgyl%ﬂmmahyl 0/ dlﬁhdnyl dea-torylanxly dxazolidyl,
cl oal i phati c) car bony
lsova@{léch APholhor gcgp%ﬁ9 ryl, octahydrochromenyl,

octahydor ocﬁ%ﬁfeh E%Qﬁ]éﬁhdglgr ?}grﬁﬁhﬂyﬂ’ RREAMERRRIIAL,

er ocyc tic car bonyl, or

octah;(dlﬁcﬁieﬁt@{h]thllophﬂmayll @)orxaﬂimyn!d[? 2 2@9{&}7191 akmbmydo[@ﬁ@}mgy,l, 3-aza-
bicyclg r%cf]%;;‘grl SU%E gnci\i%))ﬁ{,qucg@@?»a% l%g,ﬂsﬂ d ar é}l'cli%oz

hetero@t#‘i?ill;g{ﬁ (gmupsdéhfb@)fb(sed%lﬁﬁa phdd 'yPhh'b?e%r su‘éH |a§ ?e’ﬂi‘é}i&drmsoqumohne A

(0),40) or car bam)y used her éi n,
“heterbcxodxiaﬂlccnyblmw, a$ nesidhgesdn, cyfchdalalmm- ptblcyllc (e.g., 5- tO 10-

het er oc .2 atic or het.er oar each
membgiR SRR BRIk Brr Rl T alnegtsp g BB s B gBibie bonas,
and WRSERI dhe ok Rford 6f 1Ak TG LEMRCY Glheakddhalé.g., Ne g afrs)asmeﬁo@chc and
het erocycl oal kyl group and a heterocycloalkeny

bicyclghesenoaliphatips s nwmbeted besaiding s sandrd shestipal momepelatuss

[0042f %t]% ee%ééa’llqaﬁ(gl g%e,térgr océclal]&%ryij gx%qP *&%{ fid Sbtg%all%%ubsuté\ted with one

or moP@WBstitGénts Nich ik akipl(ahu $eg alkyh hlkdgﬁdér e(lbyrgfl] celodliphatic,
er ed, npno yclic) sat

(CYCI%ilPQ%?W@ha"}Cnh%FFiOEYFI%aﬁ’é’%% c %TOBXC Q%@ﬁ?tf% pg‘fi%‘ﬁé‘rxls a

R R3S g 2 BB 0 st

(arahphahe)bey,c(hyteﬂoamﬂlpgxauomm proyh detederqyl premindydmidpilpes azyl |

TS AP g st ™

allpha'tlé}?:éﬁ)%ﬁﬂlllaﬁﬂo (dﬁl‘)&%&ﬂyﬁﬁiﬁmo t(@ta@iﬁﬂ% QJ)&&BGn,ylammo

octa ydrobenzof aryl, octahy dr oc neny

(heteromc&ayghﬁmbnamﬂmwbmwl((hetm:@@ﬁymlphambalwhanc)carbonylammo
(heter8%rpf§ﬁ%g?r8@ £l g{j c'brimﬁlbrgg ) ﬁﬁgtfjcr)ga%ﬂn'}?éxﬁlﬂg]l hitro, carboxy [e.g.,
HOOE:- @H@x@ba%’cﬁiyf )[o2 g&gﬁ:hﬂjbh%’lor(y}l, aﬁ;ﬂ@c bi, cypeloaliphalichtionyl, ,
icyclo oc a

<<cyc19a1mn@>@axp€aucamq;{yb @ibrsicRprronyh Geerppisiasyiehstiolcarbonyl,

(heteprr@o%&t?l{ %.jtl élﬂtlc%r gﬁ{%ﬁp %P gea{ﬂrf{olﬁﬁla%ﬁ:g}b@nﬁf Q¥ cyano, halo,

rol SO
hydro')'ch,aha‘capw,cslulfalh)ﬁeﬁmgl alkgtsulfpnylam arydadfohd],eulinyt &f.or dkylgulﬁnyl]

sutarg [ 1y o st wita afes, towt i Sy RS naSa”

carbafiBy€ doubl e bonds, and wherein one or nore of the
ring atorrslsaheteroatom(e N, O, or S).
[0043)/n'theyerddryl” meiip, b esed horean, éef@sﬂ b phmaariogxcliss bickielither igyclic ring

S84 AL S RERE GG LRl ..

N, O,®pbi edtabihticns ﬂibfrédt)lzlrﬁﬁn\wﬁl&h 08 @ﬂorﬁbydmrrﬁlgé‘syhﬁml it e@ntasic or at
‘such as al i phat.i.c .. alkyl, alkenyl, or, alk

least euecafdlag Tipgsdn fhe, bicy 19 oF %ﬂypb%aﬂg EYSHMSIR afomeatic. A etrobey1 group
1nclucﬂ:§ta% eﬁ?fn @g?&h%’a g%ttg gquégog?} é)ﬁagﬁ)?é Gehi & foup

er 0 ¢) oxy
1ncluc(e|§ ®éﬂodhydd| widh Omﬂm‘ttwo)mw, mempéred heteﬂmejzcﬂoaiqﬂmh@m;ehes (e.g.,

mdoh(ﬁgltr, g;lfdlggrll at | C&(ﬁﬁ%/ Q(gq}y]rdg%{ogl P gntzlaﬁhi%r}/l benz rOﬁ)]t’hlophenyl

quinolinyl, or 1soqu1nohny1) Some examples of heteroaryl are azetidinyl, pyridyl, 1H-

10



(al i phati c) car bonyl am no,
(cycl oal i phati c) carbonyl am no, ((cycloaliphatic)
wa@bkdiophats8e) car bonyl am no, (aryl ) carbonyl am no, PCT/US2006/029988

o 1ndatz<5§lﬁléfl YIQQ%?&%%DWE g?gfg? %g?@lygrﬁmldazolyl tetrazolyl, benzofuryl,

isoquihi§Ine/l Heastilzo, lxaﬂtameg Jhiekangeat, phesethiaging) dihydroindole,
het er oar gl ) car bonyl am

benzo{ GO et b B e we) indsrolylpengimideelyl

benztﬂl& L gmg%zn fl1 égﬁff&lgﬁg@@g{dm rﬁlMtﬁﬁéM%ﬁMMbl,

qumO}(e(l}dyIsquholph ati-qyinalizyh atios ) Qér—iﬂlmdg,dzplyl, or 1,8-naphthyridyl.

10044t RiBioul Byretorn PogRatiE PR mef e dbishy mobihE 2PER oy,
pyrrol?;f‘ %&ﬂo&ﬁrlﬁ&cﬂﬁaﬁhl@ﬂﬂl b}?ﬁ)ﬁdl{/l RbkdzBlyl, qyﬁﬁi@zolﬂah ‘354-th1ad1azolyl

dr oxy,” mer capt o tonyl ., alkyl'sul fonyl o
2H- Pmrwﬂ SuHfmayil] pyrisiyl, fpt*/nshlZYLevygmldsdl mamlf pﬁ%ﬂl o 1.3, 5-tr1azyl

Moo Biezoee s Rremiele e Bttt sl Smickl Fasnsiproe.

[00451 SRt A 1thede lbib@r&l&’d het@bOYR: in@SdEReliALI 84yl [s@frﬁlbﬁyl t3H-
nonocycl i c, ¥C|IC or trICYC|IC ring syste

mdolyﬁ,andcﬂgly heezoiblf\my demgabblthigplany], quigabingy lswwlwl,tm@hzyl
soindg AT BRI, P TR it BBt ot

pur1n}&yaﬁﬁ-elmnoﬁzﬁ[ quadslyl; 1@t1u1at)lyl | civarsoly | pptethadézyl, hplrralzmlgs qumoxalyl
thebICC|IC ric |cr| g%%ystrrslsaromatlc

1,8-napathaFig s o1 pf@rﬂ lwm gferoary ged W?%@%&%ﬁtéﬂﬁ‘ard

hemiBAHoAB@nllable.3 r| ngs. For exanple, a benzofused group
e \q%gm “berzo fused with one or two 4 to 8 membered

[0046]1 ét letooyyl Bapliphelyi sobstivited indth one ogmore subdidtubnty bych as aliphatic

2. HBH ol S S st hf i e el bty or

heterdc$86 lik-réed RipBX ARl ef arfie hek Rary alled:
eeracgetlc}ﬂh@l e rocﬁg IP?H? ‘3%120% 7016589 ;

d
(eyclopbmiSEOYGltoRIEBEIo ol ooy hecpy oyfralphaicony
(heterg%rﬁlgél%l umtx?! aar%gloﬁ‘l-:wrogfﬁ 111%e ')331( L?E%L%{ afoxﬁa?ltcr ?ﬁ)%l:%élfc or

gurnol Azt hi 420
heterdc?d:lw(@{g Sedlsicydlio@n Qﬁdybﬁdhﬂ&oa@llﬁyﬁhboxy;dtﬁh@o acyl [ e.g.,
benzol adl oon e, benzo[1 (]furyl benz, Shl oph?nyl
allphqtlﬁ%lz@w},| cygeiphatiaes L, (Cskbiphatigdphatio)apeny)

(arahﬁiaﬂg)%zo yquEHe (%?Icloa gi?atﬁ@ g{%h ginnol yl, pht hal azyl

oxa soqu noI yl, 4H- qui nol i zyl
((hetehmgzloaﬁplﬁtﬁ)ahbhaﬁnt)caﬂmhy] or (iteteto:&alnlzhaht]wynbodx/l] sulf[nni)_sdc[dg.,

., Wthout limtati ero s i.pclude
sliphatgay st o EpEET BRRATEY B 1 2 9?3}1@*@54 slstie
aliphdtie@ARNYI]; nitrBl é%@ﬁ@'ﬁélo h?&rbﬁ?%é’ﬂcaptb S@ﬂ%ﬁ? létéa; thiourea; sulfamoyl;

i sot hi azol yl , thladlazolyl 2H py ranyl

sulfandidp} cprcarbpmoyb yAlt@wtlveby |a|hets:z<3ﬂryl q8y bE AEpStitufeds azol yi |

00478 XN I@iémg ¢ é%?ébgafst 0&9 i ?ﬁlccllz 4 ﬁgﬂ@e fehek aatr)zjr

monof &Qﬂ&]-(h%mwdibarbfl] mcmt)xy))ﬁetehjaﬁﬂ Gé.es (zﬂlﬁi)@bﬂablyﬂ}heteroaryl]
i ncl ude indolizyl, i soi ndol yl 3H—|ndonI

cyanohe{gEiar iy AmingBHe O] feg yﬁ(alkbléhlﬁa[w?mcab
o BB 0)  C he LpO ,
((alkyﬂlﬁﬂlfﬂﬂﬁ)dﬁmd)heté’rﬁm}, lﬁ(:(@ﬂqi_1)amln0)plkvl)mﬁ,0|0ﬂbbm)hﬁmmalyll
(((hetarEI ng}g%]p%q 8 :l)gl%g%/%#ylc( eq%roﬁ}éc&@@?t?caaz’gox}yll)heteroaryl and
((alky@éa%dn%hmu%)ﬁéf&ba&] hel 8L RAkYhStefsaey NAIRRY R tedsA 9k di ng

st andar d
11



chem cal nomencl ature. [0046] A heteroaryl is
optionally substituted with one or nore substituents
weemhoassal i phatic [e.g., alkyl, alkenyl, or BCRYS200§/029988

e PR Pl € b EBRR T BN oo [ .
(alkyl@ilfohyl)ResrongHt Hydradysoyhheteloait; (@ibok phliadiiielapaaryl;
erocycl oal i phat i . _heter oar¥ll oXYy;

(het cLoxy; aryl oxy;
(hydrqrphetsrpargh (EFoRFY)alkyh @téwaasﬂa@fﬁd@%ﬂ?a@)le&)y}kya gigroaryl;

i e e L

erocyclic
(((alkylatlfongBayinp)alkdjHeteryaryl Matkylsuifoyyl)dlkyd)hgteroaryl;

(cyan(?al(l]ig 0 a%igc?q%glL &%gf{ggegpqg%gkqog l) &gﬁ%@%@n&%ﬁ&%@ﬁﬂ] ; (alkyDheteroaryl,
and (h%if(%)%géggﬁé@fdaﬁh gagt &mé!mau@n%&&wfygcl oal i phati c) car bonyl ;

rocycl oal Tphatic)al i phatt ¢)carbonyl: or
[0048] Acthetermrraliphptiasucl) esa haerphialkys giouphsd used herejn, refers to an

aliphaglf: ngﬂli:(%:é: élélg%ﬂml %ﬁ}%ﬁ%ﬁs@%ﬂé@ ;Wit%ual }];eiter}gallry{ grbgp.’
“AlipkHticPhafkys s uhd aibtdrbaryM Habe beiy@ided Bigdve;, hydr oxy;

mer capt 0; sul foxy; urea; thiourea; sulfanoyl;
[0049% & “thateresealkyll’ eeetmbaniph hersin, sefprstte g plkyl gronp(eg.oa Fyu-alkyl

.' t . |CC. 1 2 i (34
N e e
definddebgve. A heRevardkyl.islbptidialle pitstianabwith bhe or more substituents such

(car boxy) het er oaril [e.g

as alkyHinchidabeasbrryriabheroarskyl andialerdkdsusiyay tifluoromethyl),

] t
alkenf?%F%F,Sﬁlﬁ%ggk)%,)(gygl%é yﬁ)eatlkgrl, g1aeFe§?cycloalkyl, (heterocycloalkyl)alkyl,
aryl, teredaryl, alkkyy, \cxolorliy lvay gretaogpic] qalkydoryd adyhetyeheenogtyloxy,

aralk}%c(e}g? k@pr@%ﬁé}?}; g&%%ﬁ%&%&gg&bp, carboxy, alkoxycarbonyl,
alkylc%ﬂfo&?l'o y) a)nﬁﬁas&%&Jy@éhﬁﬁmrm?%hﬁawykmm@rc@%mamino,

(het eroaryl)am no) car bonyl) het er oaryl ,

(cycloalkybtlledseshonplaiminh atylesy o) dielk glearkeyylamineg

al kyl ear bonyl ) am no) het er o ; .
eterp DL TRBR T, RIS B hehamom bminty o
hetercABAdH B RE9in 6 HotddS2 ARG 1AADAPBm ik By drdBald, k&0 aai, mércapto,
e’ amnosulfon 1 hetero 1, sulfon_ 1l heteroar 1 [e.g.,
alkylsplpn)) sifproiyea Hipwes sulfppoyl Hrids, SrRAATCRDREOSh v ;
| vl ] " K p
[00505 ?ggl?%% 1 )}r él %(Igfegcﬁfe’t%gé arre{/e'lr% Wéjfo%%) é}gﬁﬁ bPR ﬁd(O) (such as alkyl
C(0){ &l6clicitrkad tpawi“allykmhibphilipwbere R yangd “alkyl” have been defined
.(heterocycl gal i phati c) het eroaryl :
Previqug Cﬁf-gﬂﬁ BH%P}VGEOHS?@ apgples O](a?ﬁg'h POHPkyl ) het eroar yl ;
[0051 (As@skyhebinf ﬁ[‘%lr&flmof‘ Nedrbmby et Rrasak laiyl-C(0)- or a heteroaryl-
(al kyl sul fonyl) al kyl ) het eroaryl ; ) ) )
C(O)« inaranyd lakg hyteraasyl gartidn; of(t]m;z}rpy]ivgth@temrgyl i§ eptipnally substituted as
. aJa,k l.car bonyl ) heteroaryl]; (alkyl)heteroaryl, and
prev“%ﬁ I%egllnﬁ | ) heteroaryl [e.g., trihaloal kyl heteroaryl].
[0052] QR48¢d ReréidcierOidaF igghaptefery BuRhllas-Gr dedrewbat &hlkyl” has been
group) as used herein, refers to an aliphatic group
definqdeprgviousdy.C1 4- al kyl group) that is substituted with a

t . " AL i "o [,
00531 B TLREEALp K Pyt B Gy B8 s -cO-
NR*R hat-BRSaC @l GR > wigtrein R X aad Ridede beeredafined ebaresanti®“ann be

..alkyl group (e,g., a.Cl 4-alkyl rou that .is .
aliphafigrAty), A Bt bFeiocKUPUDARS Cigrestiy: OEAFTORBNRIpYie. ang

"heteroaryl" have been
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defi ned above. A heteroaral kyl is optionally
substituted with one or nore substituents such as
wa@bkdoghidssncl udi ng car boxyal kyl, hydroxyal kyI BT US2006/029988

. o h Sifl A
oo+ G RS 4 Bpakl by SRR P, LOBR s DBt oR
when ﬁd&ataeawmeﬂa@gfdu b dldHO)- oﬂ(}(b?Ohﬁhﬁ’rmdﬁb an aitéqﬁwgroup
cycl oal kyl oxy eteroc¥cloalk oxy,

[00551As Bpesdieiain,ay haloghplatis! 85app rhisrsdP 38 ﬁﬁpﬂa}qcc&@up sbghjpted with 1-
3 halogﬁeﬁfoggtﬁ %ﬁ%ﬁ@i@eﬁﬁé}%@%@r (l)uﬁi%% ﬁfgg}f&s{ car %onyl am no,
[0056T 18 hsm]l Heydm:,air oesrydpaati growp refers to -SH.

[0057 zg&ﬁe&l l 3 i;iﬁé%fg%%g?g@eg% n§03ﬁ of - Sc(?ﬁ?)oW%en useg(%ermmally or
5(0)3! @ﬁ&&ﬁ&amk&a yl )car bony! ani no,

(heterocycl oal kyl al kyl ) car bonyl am no,
[0058hAs asemld:eydm,aar‘tsulfgmadwi’ gmupnefeatoahcastwumﬂ%nﬂ@)nm R” when

used tg%} 4 %l ﬁ.gai‘gl(mo Ye %%X% erﬁi 61%&1}’,5 uﬁl )ﬂdﬁ lIng andy ﬂ{z ]I)ave

been&ﬁh&ﬁmb [0050] As used hereln an acyl group
refers to a for group or - - (such as al ky

[0059DAe)psed heraip, a ‘st Y paoeldgteap r@mw ﬁ@rssaﬁyre S(Qhark” i or NRX.
be f I
SO BRSNSl S @I g ot
WhereBﬁR}élRlY aﬁkﬂRZ a.feﬁidﬁine@&bod&elt er oar oyI r ef er s to an
- or a heteroar

he
0060hé\1s@|sq51ahewma Ul HORh e 8y1 &% by aie Fwdl#séand -S- when
used 1%%111&&12 ax!vlkéfelﬁw&stbg&??i d aB5RY ITQUE! eSQﬁfshl@&g'is hO@aLdliphatic-

erein oxy" group refers
S- cydbﬂmﬂmﬁbngqdﬁ%wmahehkalkyI has been defined

ro0s1F aF e et ol e S Lr ol QR PS8 B et S s O

when uN@fnthaQy %hé&‘@ﬁﬁ'l@i I'ihs R RACtiRY abevee Ebéﬁfpl:ﬁ? fshIfiadl @beye

and RZ can be aliphatic, aryl, araliphatic
1nc1udaeilphajxcy&(Daraary;b1’$é®D1:(cyhl@alepfmapgallphaim)) -3(0)-, cycloalkyl S(0)-,

hetemFg%}%ﬁo K@ g@ f}ﬁ%ﬁir? lg@zoogr%oljigssg PCT/ US2006/ 029988

oxXy group refers to
[00621 AXukbd hek&dkta “suif&ﬁﬁl@)ghbup r%fs@bl%(O\MJRﬁ wheg ds@iSteﬂmnally and -

termnal grou - q)l when used as
S(O)1 whest vigH ngj?@aﬁy Wf[eemsé?j })ﬂﬁ ba%éfﬁ@é abaye. £xemplary Sulfonyl groups

1ncluder5@§?§{ 63; 'ﬁy%g{l(ﬂu-p ((ﬁ’éfo%ﬁéhattfa@?hﬁ )O§§5C) %ﬂgﬂ@gﬁt}ﬁ—S(O)z-

heteﬂt’baj,fc:badliphhtld -BE©)urdl hstetdaeylgi(ﬁm (eﬂ&hpbﬁlﬁl‘iﬁ}ndﬁéahpheﬁb)))-s(0)2-0r
herein, a "ner capto group refers to -SH [0057] As
the likgs g g hereln a "sulfo" group refers to -SO3H or - SC3Rx

[0063?‘@%%&?1?&131113{ @u%k&’ygﬂaﬁp r§é1@)c§ OWIRR* 48 eSO ICIRET W Weed

used herein, 'sul fam de” group refers to

terminatly agd rQX(Q)-eor-—-BIRR-Of @ﬁ@n NR¥Rztemally, Whese R thes heawadefiped above.

S(O RY- ,,vvh used | nter

oossffS g i e Gl B BT8Pty S o
iodindler ei n, "sul fonam de" group refers to the structure

NRXRY or - NRX-
[0065] As used herein, an “alkoxycarbonyl ” which is encompassed by the term carboxy,
used alone or in connection with another group refers to a group such as alkyl-O-C(O)-.
[0066] As used herein, an “alkoxyalkyl” refers to an alkyl group such as alkyl-O-alkyl-,
wherein alkyl has been defined above.

[0067] As used herein, a “carbonyl” refer to -C(O)-.
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S(O 2-RZ when used termnally; or -S(0)2-NRx- or -NRx
-S(0O) 2- when used internally, wherein RX RY, and RzZ
wae@7desshed above. [0060] As used herein a "sedCT/ESR006/029988

Bt TOO@&&E‘%%E‘J@%%&I?%& % arei@(rs\‘\glea used termnally and -S-

wheérein Rx has been defi ned
[00698BB8ed Eatalﬂpmnﬁﬁoesmt aﬁwsso thacsltrudarea(lRl phatlicgk-. S-,

cycloal j phatic-S-, ar , or the |i [1 q61] As
[0070} S cpserbhearii. & wygmqﬂrsﬂyr@fer@r‘t@ﬁﬁ strérfer%(ﬁ@ﬂls(@ Rx when
[0071me%s&fﬁ ﬂ%gﬁg@{%}o% 13 MQHH&E%XN‘NX%OENRVRZ andzT

rern ne ove enplary sulfin
“thiougeadgosup refexs todkbe stk‘uquh'at-NR- S ONR YRErwhen 86€0) terminally and -NR*-
gycl oaliphatic(aliphatic)) -S(O-, cycloalkyl-S(O)-
CO-NRet 8F ocycl oal i phatic-S(O) -, het eroaryl S(O-, or the

-NRXJOEJ“NRYL %@@ ]Jseﬁﬁnﬂéﬁﬁﬁy h@l’ie%lﬂ RIARYSsld @hidve b%r?&'ﬁir{eﬁfa%vse
S(0) 2 en used’termnally and - S(O) 2-

[0072mg35d1scd1h@¢ma¢ I‘guanigire’’ groupRe st the simctiet FNsdMdFoRe ))N(RXRY)
Exenpl ary sul fonyl groups include aliphatic-S(O) 2-,
O aryl-S(02-, (cycloaliphatic(aliphatic))-S(O) 2-,

NR*@yeNedhNRiRY Wel%(r@}g and RA@hed ey defadd stbat.i c- S(0) 2-,
heteroaryl - S

0,2

[0073] Apaisedhhirpinath éf(rmnaan@@p greapirefpys)io S - -GHORHNRRY)
& ol fers t

where PRIFIRT IHOE BT BhO atbve Sl LY R Ty and

[0074] @ EériS)al, the terB(‘Dcif]” wiian tarbe lacamertrudlshiystitweineran Rxroup that

1nclud|gg§\yg gggro(rjegc]‘;alr nq%gqt%gg V%@{pﬁn gl‘%fsg gﬁgﬁ? qierg 8&%&1&1 to acfl acent carbon

atomsC D! or| ne, brom ne or iodine. [0065] As used herein, :
an "al koxycarbonyl ," which is enconpassed by the term

[0075¢ &m peneyal, the s abmnal”mefdrmtoctbn plcement ofsulistitnsotstoara group that

ol 4R B S e AR TP kAo aron

atom.dr oup such as aI kyl - O al kyI wher ei n aI kyl has been
defi ned above. OOGJ As used herein, a "carbonyl"

[0076] dihe terms “tegpaplly” ands iverpliy7 rdags de lpetionst @WW‘Q@]@S a

subst@tN nt. OAOg?CBJé)ég Jngﬁ’laus e ﬁj rgE(SurP 18 gres%tpt at ﬁleqé]hg %f ﬁle ﬁ?gtﬁ{l&t not

furthel Bohdid t6 tﬁdﬁﬁtwfﬁe(dﬁxmm sirkoyire. CaftdRyAlkylAse. usé@(O)c alkyl is an
herein, "cyanoal kyl " refers to the structure

examulm@f a gquwiy gioup @;efl] terainaldy, dArgéG‘)lg] ig Internal jwhegpth 8 2P is present in
the m{cﬁ;ee(gfsa stu‘B 6t 34 Etl{ﬁ% i fof ¢ @ rest (Q/gthﬁ IS\I}eRl}ncal

i ourea’ group refers to the structure - NRX-
structufee rAl]smleaibt)}ejr @i nadlkyl-G0J0O- bR)ikylGIDJCNN(} artdralkjﬂmb@laNR‘{e g.,

ol -G BB BT O OPFsy I hEe GRBP RP HEoNS B paAre] ABToALY:
[00779URed BEBIS “dyRlid BRup? Inéhidds Mrondk G- NIIDIRyL N RXRYYster
including cycloaliphatic, heterocycloaliphatic, aryl, or heteroaryl, each of which has been
previously defined.
[0078] As used herein, a “bridged bicyclic ring system” refers to a bicyclic
heterocyclicalipahtic ring system or bicyclic cycloaliphatic ring system in which the rings are
bridged. Examples of bridged bicyclic ring systems include, but are not limited to,
adamantanyl, norbornanyl, bicyclo[3.2.1]octyl, bicyclo[2.2.2]octyl, bicyclo[3.3.1]nonyl,
bicyclo[3.2.3]nonyl, 2-oxabicyclo[2.2.2]octyl, 1-azabicyclo[2.2.2]octyl, 3-
azabicyclo[3.2.1]octyl, and 2,6-dioxa-tricyclo[3.3.1.03,7]nonyl. A bridged bicyclic ring
14



- NRX- C( =NRX) NRXRY wherein RX and RY have been defi ned
above. [0073] As used herein, the term "am di no" group
WO 2foensss8D t he structure - C=(NRX) N( RXRY) wherBCTURX06/029988

s AT 2 s A TP

carbomn@l Hydttxyhikst, and REbaldgissub MRS QifludBdgethl), RafRngL alisnyl,
rein the substituents are attached to ad ace
eyclonlaf neHUo Bk bETSFonl gn@eterotytialks Ba Ry Got Hsiroarsl,

e 1 A G A I S G i

heterotataﬂiqﬂ?X}u ardys, kﬂte@o@dﬁﬂmtrepbaﬂﬂbﬂyhﬂk&mmrboay]b alivylcatbonyloxy,
. [0076] The t "termpal ly" and "internally" refer
amincbOpRY. frﬂgx'a gRy g, @Y“E%l Jrahianiaaneri thent - A

| th d
(cyclogp&%%(e}ll)s%ﬁtbgh aﬁﬁﬁo,\éﬁg éh 19«5' élﬁ}él@%t%%ﬁﬁﬁmﬁfo e en

tftuent to the rest of

(heterbct}&lcraﬂenh)caﬁ)bnﬂamm (l’remroc(mtdaﬂoyjfcékﬂ)darbomybmmo

heterop BRI, Rt R TPBR A< p gttt F ey £ mercapto,
alkylsﬁrfsrg@ NulfoRy, dréte tHibeked, SulimSy1SHPSIiddI8Rb, drRadhmble end

he substituent bound to the rest of the checa

[007%ﬂﬁml@@djh@empmk‘gah@hatmm( acfgrs to albikgrichet o) raight aliphatic group
(e.g. gl:ky&/gm@ %el)éyrl )a%?cgupg,lr okrya;u{y% P%’(S@y I &1%-' igh gliphatic chaip bas the

suua@& carboxy gr oups used |nternally [0077] As used
clic_group" .includes nono

[CHzﬂw wla%g@ wg i fybepehcd piiphaticohaiiing Stfyghf&énphﬁtrfaﬁaa@ that is
sisiLELRLEL LB BEM (SR BBl e
-[CHQE+ where Quis' Hyd'rcr@a or mly;diatm groupphayestr ) shadfteras aliphatic group
im at IggsE e nstansiel T ghats P aenaike? S lksns! phaipgs and
alkynfl ainB! WEGE Qlkyﬁéﬁ&ﬁ 1eendPfI iyl daeriRbEXsdvieC i ng

systens | ncl ude, are not limted to, adamantanyl,
[0080h dhb tarmaftsi¢yclib |f@s¢d trmg System ] tﬁcf@ry tQ a bycigadipbptic, hetzmmlyahphatw

aryloEB%t cI 0 3 non

cl
St 503 g e R 5%%5?%%%#&6?% gt p pmungn atoms
with A2kt (ﬁ]\éQJtlQ{r:f} 2. Noadinting @Rén les of a tricyclic fused ring system include
2,6-dioxa-tricycl of 3. onyl . Abrld ed

anthrasergy gppthens, h-phengiene Wﬂw@s@g spogRroissed

c ' dld~""Oe 'oPtioiiall~"ttbstituted with one
phenOLdﬁlggrﬁ[re substituents such as al kyl (i ncluding

[0081F dhb phiaad kyptionhlydsubstytateldy is usad thtbrahagkeihly wsihdhe plsrase

“subs%r A lcggllrng tg%{ | Héﬁfé%&é}? lk%pélypour}ﬁs 09816 1f\{vent10n can

optlor(a gtb% rsﬁﬁéfﬁﬁt@@wﬁlﬁlcﬁl@ bk¥ore RibYhitueltesEIPA b illusBhi@¥¥nerally
| 'oal kyl oxy, heterocycl oal kyl oxy, aryl oxy,

aboveh et asrmmphﬁmj' by aerticwipt dryses, selestassesansd wmx 9f thafmyghtion. As

oar carb Xy X bon
deserfey 568 B priBt® ™ RRUBR oy 8 05w Y oy vy contaned
therelﬁ)éﬁé&ﬁﬁdﬁy ) fb%‘ﬂdlh}ﬁ;”md:ﬁ as alkyl and aryl. Unless otherwise noted, each of
(cycl oal kyl al kyl ) car bonyl am no, aryl carbonyl am no,

the spaeizic lgyupa Aerdhs Vermbirs Ri, Ro, and Rs, and other variables contained therein can
be optionally substituted with one or more substituents described herein. Each substituent of
a specific group is further optionally substituted with one to three of halo, cyano, oxo, alkoxy,
hydroxy, amino, nitro, aryl, haloalkyl, and alkyl. For instance, an alkyl group can be

substituted with alkylsulfanyl and the alkylsulfanyl can be optionally substituted with one to
| 15 |



(het erocycl oal kyl ) car bonyl am no,
(het erocycl oal I cyl al | cyl ) car bonyl am no,
W(hetloemm'ssg/l car bonyl am no, heteroaral kyl car bonyPEINis06/029988

- e BB S MR g5 TR At AR S AR g

add1t1o‘ﬁ§lreﬁcaﬂi@w the[c§OI62lk Pﬁorbi&edf @@iy@lolﬂ(ybmrbamlﬁhmbloan ok apmbnally
refers to a _brang ed or straight aliphatic g

substitpigd gvith oae g threg ofiljado. camee ANPXGHTHIRLY: B roalpa,l%lﬁi and alkyl.
When %fcgagj?sly Oyt :8b3Ha RHOLRJ fofRRBDAR alddf, 1RGNS

ere v ranched al i phatic chain
groupsl c&néox&t & eihgdgetier pzhihtthe:atoines) o tvhizh they are bbetd. t ut ed

ST T ICT TRNTH W
refers {(].)ytﬂé ﬁ%ﬁfeelﬁén‘c% ?hfo%@ﬁ“}dd‘?ca&rlﬁ WRsiveRQUWAYEFe with ltahdiceran

tic group | east One instance. The term
SpGClﬁaﬂ slmsatuent Specificisnlodtifabmts e ﬂgslcnberdaahwe natheéh’;inltl@n&mbelow

chaj ns,, where Kk n
in the Sgripiim UmRBNes Lo somop s fsrePE; HRless Mot aRatd A
opt1on51ﬂ§‘§1b§ﬁft%¥eﬁr§roﬁﬁaﬁr}ﬁvé 8 sﬂasﬁﬁﬁh@ﬁ'ehﬂhﬁﬂ)m@m’[able position of the group,
het erocgcloa iI'phatic, aryl or heteroar

and wlsprmeriethancpneiposision iim gy, gigerHruciuig Cahbs Sl%g‘ﬂta ealtvégsmof%an
one su&%ﬁﬁm nt ﬁ?elt ﬁé‘&s fro%/nmz} 0 Rlel %90?1&) &Q@u ttlﬂ?e'h &dn elther the same o

exa €S 0 yclic use g system
differdnn &t Vel po@ﬂibhf @Cﬁﬁl@subsﬁméiﬁemh ai thhmbbaﬁxyl can be bound to
tetradecahydrophenanthrene a .L.ne and

anothespiagotuh ay ﬁléc logligdgtpyfontp @ spike- g:é(c GRS SR8 both rings share
one cq?rgﬁ%g %tt)%ﬁu P ordef %?(ﬁﬂgg@kﬁrlﬁw&m ¥c¥dite, tORbRBEGS

or unsubsti t ut ed As descri bed herein,
substitbeiny emmisne:df by( ﬂhes invertioniagrthogrcombpationsthayreselt in the formation
ubsti t ut one or .nore substituents, such as are

Ofsmt?si‘l’ P chemig f@‘aé § 5PPP°UBove, or as exenplified by

[0083f@f1é glﬁﬂéeafstaﬁieatﬁ%ﬁémlo'ﬁl—lp Ga@BRES as Aftd HRREE refRrib col®ounds that
nvent i on descri bed hereln the variabl es in

are nof mhstah‘aally alteregl wherisubReted 4m elondmor@ﬁ@l allewi dor their prdpetion,
con t

detec’%nk% ragﬁ%ﬁmeﬁ'L}]Dﬁogzg%ogﬁrafzcra%gg,ga%d & (f]cg 918'8 m ?éjmﬁéaﬁurposes
discloSddafekdih ClrtHogemBdimédis, awtdbleddnmgsourd or ’Ei?emlaﬂw f&3siblardmpound
ot her variabl es contained therein can ttg)z gpél onal |

is oneglama nat gelestaniipin aliried wiherkert 264 sEtneraw il the
absencf her &Stuga(fr%ﬂ‘?elf Qﬁéﬂlfc‘i@f feaPlive nﬁﬂi%ﬁé ffblcatgéégf"@vdék

er optionally substitute one to three of
[0084]1 Als Qse&hemlﬁ anoeffectiod komynt is defled nytheamiouof regitiredio confer a
For ..i nst ance

hal K d al kyl
therargpOA TGSRPR B ealsdarieth S ALY RS DRI R o urtece

area, \9&1@{4 il cfo%ﬁﬁionciﬁ@heg;gc\t@ﬁﬁ I"ORahledeRtiOshi Bﬁ ot RFagis tibr @MBals and
15 WD 2007/ 0165 PCT/ US2006/ 02998 ~t hree of

huma]hmﬂbased@;namdhgrm,% petl teeirysquased b Rgdy surfage), is descriged hy freireich et

CFeranec T ol Shp Bl eRSEh R e SRR e

detenﬂi%e@ﬁbinq{é@éﬂt ¥ind $4 t bf fhk pakistit! ey, tSaleInhﬁe G‘ ablles Iﬁdlgy

cyano, al koxy, _hy Xy, hitrao, hanaIkyJ
Pharmmelﬂwawedsl@axvem%%sé 3 @YHDuH used hereing at??éleaft aﬁﬁé&m a

t the two al koxy groups can forma ring
mamr{l% glrng\;%’m}fw@he aton(s) to which they are bound.

[0085] Unless otherwise stated, structures depicted herein are also meant to include all
isomeric (e.g., enantiomeric, diastereomeric, and geometric (or conformational)) forms of the

structure; for example, the R and S configurations for each asymmetric center, (Z) and (E)
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[0082] In general, the term"substituted,"” whether
preceded by the term"optionally" or not, refers to
wo b@7nepBacenent of hydr ogen radicals in a gi VRCI/US2006/029988

- oS AR ol tonl R85 HESre 5P S0ve

stereodHentibrd ifdaferustwang eangkidigdr)Vdiak@rdoheridemdrgeptetriv (of
conmpounds and exanpl es ther eof . Unl ess, ot her wi se

conforimgipaal) mixtug of hSHresaEl qopPoYRdY are Bl ¢ 8enpe O theigyention.

Unlesss&géMgetjs?Jr{%d WE teﬁﬁ&ﬁeﬁé’ﬁ)ﬁﬁn's brhRRLG Bﬁﬁstdf 9t 1Bledtl are within
group, nore than one po Stion in any gl ven

the scqferofalicineertion. Beldgidnally,tunless othietvisersiated tShanturqsr(bplcted herein

substi tuent .selectedq fro eci f,i ed
are alsg HBE 0L JBH S SERREAGS {HCLERE G i e dresce thoms i more
isotopfRUf] YRR kot Pr b1 (BBipolHE Havis R Ip@Serd structures oxcept
for theasplacmmt oﬁhkd,rbgértby demteriven epiritiompprihe rémacement efaseasban by 2
e th rings sh
C- o énshecsal b o e Soner TR i, Syl cBRfafids are

usefulofor e§éiﬂ§i€'és%ﬁ£l§rﬁca@%61§bloﬁiﬁgesklﬂ bidlbicdl Aysaps.i on are
hose conbi nations t hat result in the formation

[0086]s Amn@ound @ﬁ@m@lam)yhateagql@c én aersdagdavipg @%ﬂbomeor phenolic
hydro :ggcﬁl.ﬁ)) cp1, 02‘1%1521 R C%ceﬁlg(gaﬁ (f a)(:{:%)?%ﬁé Qhesuch ?ssa E‘&ﬁgm potassium,

calciug B f@atkalal Alsoalithed ﬂfé s@di;fﬁ’bf&h&ineeﬁtﬁﬁh at@sah!s Ifﬁilrrteldomﬂl to
al'l ow for their pr oduct.i on, dete?tlon referabl)
pharmepifticalleacsciipYle apines SPEEas BHNOR AR lsbéémrnaﬁs oy es,

and Ngﬁn%cgglg}?g%%.s &Sco ﬁﬁh%? el dpéoa? ‘beltfeaRQWRth an acid to form acid

nts, a st e compoun chemcally feasible
additicosgheuBdamples ofwich heitls irgludsthydrgsblozinacid) hydrobroevieerid,

kept t f.40.C I ., in th
v S et TSRt SnoB e bl B
sulfon?coﬁlﬁlc‘l tc'a%ﬁlc afci?f s@cuﬁ@ﬁﬁ& éi‘trié’%@iﬂ bé28R4kidABxAIRaRid, malonic acid,
herei’n, an effeéctive anount is defined as the amunt

sahcyhe qcud;redmt awid (fmﬁ%mc arid tanenrbisa@qid; makeid asdd, agetiqaeéd, and other

at i nd i ter

mineryl {5 oGiRoies B ML ARSI o o B3R s can
be pre@@ﬂeﬂ%gttreafﬂfgea bd‘rhﬁﬁﬁaﬁ'oﬁﬁ‘dnﬁﬁﬁam P ieffrddpagRsmivith aniffiedest

umans (based on mlligrans per. neter squared of
amoulmfc;tfym@mdf(@\ge§1 drocliere peigkip mgduce ap pgid@gdigion sglf (e.g.,a

ydroﬁ%ﬁ&é sagj' epi N84 adcﬁﬁ@n s lts&n(;% 18ntet28 %L?k t%q%yfrél'gafs@ﬁ%n by
be "appr oxi nmat el term ne rom hei ght and

treatm@eth@ bztlt Wfthtilsmtqium dine aqlféees basugso,lut&m (eut, lscbdlum'lfa'ldtcesde sodium

blcarblggafgs}ggfqgglgrgﬁ?q% eountalﬁzggrlf %H{non £ gggpi)glvgé\(? rﬁca'mxﬂgars&) <(,an alsd be, for
examplBSihWAbAY oPadhidPébm dﬂcﬁlﬁ@? lraddBli€ mSxtatcb Ipiic S, £idt @8mpounds,

tructures depicted herein are al so neant to include
pure didsteredrsempariagnikairg of digstenspingrser i ¢, di ast ereoneric, and

G onf.or mat i,ona «z ()0

o087 FRg Bitns 50pisp TR ATTES B e tntbsh ey b 20 prarpaer s
isome®aCh asymmetric center, (Z) and (E) 16 WO 2007/ 016589

PCT/ US2006/ 029988  doubl e bond i somers, and %
[0088] E‘)he édkrangrablreviationsdereths follpieing mseaings; H@p@b reviation is not

as enantioneric,

dﬁinc‘lit %g?[g éﬂe‘fﬁg aéﬁjg@dlégﬁﬁé?g\ec (or conformati onal )
BEMPE3-teftelsut@diminb e2- phetﬁ?latmmrim}dnmﬁh}dpﬁhyvirbﬁijﬂ{ Hzaphogehorine

of the invention.
Boc = t-butoxycarbonyl

BOP = benzotriazol-1-yloxy-tris (dimethylamino)phosphonium hexafluorophosphate
17



Unl ess otherwi se stated, all tautomeric fornms of the
conpounds of the invention are within the scope of
wo b@7iomsent i on. Additionally, unless ot herw sePGL/HS®6/029988
e Lrapshhuctures depjicted herein are also neant to include
o bd_ib%%ﬁ‘%@ﬁﬁé& that‘ differ only in the presence of one or
bs = bidad Gingle$ Ot 0PI pal Iy enriched atons. For exanpl e,
conPounds havi ng the present structures except for
d=doublet r epl acement of hydrogen by deuteriumor tritium
_ l.acement of a carbon by a 13C or
dd d%lb(]étje’bgrdlrog 8% carbon are within the scope of this
DIC =idiiveprdpydcarb&Giithideonpounds are useful, for exanple, as
anal ytical tools or probes in biological assays.
DMFTBG%%Y%@&% nd of formula (1) that is acidic in
AP AL SRV E: aMleng a carboxyl or phenolic hydroxyl
DM gr oup? %aﬁg?%o m aephar maceuti cal ly acceptable salt
DMSG adimethyulfadideim potassium calcium or gold salt.

Al so wi.thin the .scope of .the i.nvention are salts
EDC?@?‘%}Q!(%%“BWP?HBM%&E% % cept abl e ani nes such
eq. = RdivaEaeni a, al kyl amines, hydroxyal kyl am nes, and

met hyl gl ycam ne. A conpound of formula | can be
EtOA¢ Fetiybacedte h an acid to formacid addition salts.

_ _Exanpl es of such acids include hydrochloric acid,
g_gr?{%r obrom c acid, hydroiodic acid, sulfuric acid,
HOBTe! hadesyybéwiiazaki d, phosphoric acid, p-bronophenyl -

sul fonic acid, _ carbopic acid, succinic acid, citric
DIPEA & Hunigs hassi ¢ diigopeppylstylaming ci . mal oni ¢ aci d,

L=ps@l icylic acid, malic acid, fumaric acid, ascorbic
acid, maleic acid, acetic acid, and other mneral and
m = moktgdeti c aci ds well known to those skilled in the art.

_ The acid addition salts can be prepared by treating a
M= ound of formula | inits free base formwth a
max =SHifibehent anount of an acid (e.g., hydrochloric

acid) to produce an acid addition salt (e.g., a
meq =ydliopinadentde salt). The acid addition salt can be

_converted back to its free base formby treating the
mg_’glgﬂgra\mth a suitable dilute aqueous basic sol ution
mL = fllfiter SO0di um hydr oxi de, sodi um bi carbonat e,

pot assi um car bonate, or amoni a). Conpounds of fornula
mm =mpijlireger al so be, for exanple, in a formof achiral
mmol COMRAMRES racem c mxtures, optically active

compounds, pure diastereonmers, or a mxture of
MOC di masthexywoyedrbonyl 0087] The ternms "50% or [ ess R isoner”

is ysed interchangeably with "50% or greater S

— 1y r*. [0088] The followi ng abbreviations have the
ng = dafbd@aM Ng neani ngs. |f an abbreviation is not

defTned, it has its generally accepted neani ng. BEMP =
nm = Rartogreterput yl i m no- 2- di et hyl am no-

1, 3-dinethyl perhydro-1, 3, 2- di azaphosphorine Boc =
OD _PpﬁfﬁqgQV&t rbonyl BOP = benzotriazol -1-yl oxy-tris
PEPC(=6ll hg?gaﬁamﬁpﬂrapﬁpmmmahmwd@r ophosphate 17 WD

2007/ 016589 PCT/ US2006/ 029988 bd = broad doubl e
PP-HOBT = piperidine-piperidine-1-hydroxybenzotrizole

psi = pounds per square inch
Ph = phenyl

q = quartet

quint. = quintet
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bs = broad singlet d = doublet dd = doubl et of
doubl ets DI C = diisopropyl carbodiimde DW =
Wl 20wz hosBe Ior mlam ded DVAP = di et hyl am nopyr i di PET/USIB629988
e et T i STET sul.f oxi de EDC = et hyl -
" tpin =t $4iH {ﬂﬁ%/ugém nopr opyl ) car bo)éi imde eq. =
S:sir%&lt” valents EtOAc = ethyl acetate g = grams HOBT
- hydr oxybenzotri azol e DI PEA = Huni g's base =

t=tripl¢ti sopropyl ethylamine L = liter m= nultiplet M=
IR TR ximumnmeq = mlliequivalent ng =
TFA—[rlna)l}ﬂlﬂlIgﬁ)rarﬁcr%frail milliliter mm=mllinmeter mmol =

THF =nietrhhiyaedfaraklOC = net hoxyoxycarbonyl N = normal ng =
nanogram nm :pganomters 0D = optical density PEPC =

tle = thin dayey ghfﬁw}%rar d¥nyl ) propyl ) - 3- et hyl car bodi i ni de

hL = rﬁﬁ:}r/ r olygeglzgﬂ : glolng- IO:olfs)ier I:d:ogﬁ;}d; per square inch Ph

UV =gltphaolgt q = quartet quint. = quintet 18

[0089] L. COMPOUNDS

[0090] Compounds of the present invention provide desirable therapeutic treatments
because they were observed to have a greater bioavailability when the R isomer at position
C* was greater than 50% of the mixture (e.g., about 60%, about 70%, about 80%, about 85%,
about 90%, about 95%, or about 98%). Unexpectedly, the R isomer at the C* position is
about 2 times more bioavailable than the S isomer at the C* position. Additionally, the R
isomer at C* position converts in vivo to the S isomer at C* position at a higher percentage
than the S at the C* position. These properties enhance the therapeutic effectiveness of
compounds of formula I with greater than 50% R isomer at position C* as inhibitors of serine
protease activity, such as inhibiting the activity of hepatitis C virus NS3-NS4A protease. For
instance, soine embodiments of the present invention that were greater than 50% R isomer at
C* had measured Ki(app)’s of less than 3 uM (e.g., about 2 pM, about 1.5 uM , or about
1.190 uM), ICso’s of less than about 0.9 uM (e.g., about 0.883 pM), and a CCs of greater
than 100 pM.

[0091] The high bioavailability and the favorable isomer conversion properties at position
C* deliver enhanced therapeutic effectiveness in compounds of the present invention, such as
(18,3aR,6a8)-2-[(25)-2-[[(2S)-2-cyclohexyl-1-0x0-2-
[(pyrazinylcarbonyl)amino]ethyl]amino]-3,3-dimethyl-1-oxobutyl]-N-[(1R)-1-[2-
(cyclopropylamino)-1,2-dioxoethyl]butyl]octahydro-cyclopenta[c]pyrrole-1-carboxamide, as
compared to compounds of 50% or greater S isomer at position C*.

[0092] The present invention provides a compound of formula I
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WD 2007/ 016589 PCT/ US2006/ 029988 rpm = rotati ons per
mnute s = singlet t = triplet TFA = trifluoroacetic
W(MOOGI/OIGSB{E = tetrahydr ofuran tlc = thin | ayer PCT/US2006/029988
-l w**w J@gathgﬁapmww glcrollter W = ultra-violet
NDS 0090] Conpounds of the present
{abl e therapeutic treatnents
to have a greater
tie R°fsoner at position C* was

greater than the m xture,(e.g., about 60%
about 70% ab

bokit |59 abddut 90% about

95% or about 98%. pr‘s{ ; J/%\ggl somer at the
C* positionis aboup 2 ti noré bi oavai | abl e t han
the S isonmer at the C* position. Additionally, the R
i soner at C* position converts in vivo to the S isoner
at C* position at a higher Per cent age than the S at
the C* position. These properties enhance the

or apHaﬁﬁé@ﬁﬁwlllyCac@épr taedresistueds theeof odactsn of fornul a |

greater than 50% R j soner at p03|t| on C* as

[0093]; n@ﬂ‘ FPLesPRis arasieromec srbanedem: i i vity, such as
the R 135}{} 11% gfegggﬂaﬁ 584 6fvth$ Mn%e'}@&ﬁ% Ed the §1é6n§é1‘%t m@%“\f%ﬂﬁon

I nstance, sone enbodi nents of
[0094]0rR§f3rRW+ Pyent Poh,Phat were greater than 50% R | soner

t_ .C* h G o
[0095]gb%ljﬁ a@oﬁ%n&@b titugléll\;ﬁlpg%i g%g]atfcln% 381 i@g”f‘&tg’d %\glr@ggﬂ ghaqc an -
optionh %&Gﬁ&d@ﬁ%c loaliphdiR; &h optRRe subs@BfdMryl, aingh éptionall

P C@ greater yQt hair%{Il 100 Mp [ oo?i] The hi g}r; ® Y
substltbtedahccmmaajdll ity and the favorabl e i soner conversion
rgpertie itio C* deliver enhanced
[0096fhgpﬁﬁéﬁ?§tg@%Pe tlvegess in compounds of the present
[0097] NRERH, R, op&itiedll @&bst(tllted aliphatic, an optlonally substituted cycloahphatlc
S, 3aR, 6as) - 2 [é% (28) 2- cycl y
an opt[o(npl}y élquh eddie Wc oa Pf]ilelf'ﬁ’(‘f] a%@mwnPl %qgﬁuted aryl or an optionally

23t hyl - 1-oxobutyl ] -N-[(1R) - 1-[ 2-

Subsu?l edgl]‘eorg yI am no) - 1, 2-di oxoet hyl ] butyl ] oct ahydr o- cycl
opent al c] prs rRJ e- | - car boxam de, as conpared to
compounds of50% or greater S isomer at position Ct.

[ 0092] Rfhd& priésent invention provides a conpound of
[0098 Oh{[ﬁéa I R619 V\D 2007/ 016589 PCT/ US2006/ 029988 2 X12

|nvent|on provi te
because t hey
bi oavai l ability

[0099] T is -C(O)-, -OC(0)-, -NHC(O)-, -C(0)C(0)-, or -SO,-.

[00100] Each of Rs and Rs' is independently H, an optionally substituted aliphatic, an
optionally substituted cycloaliphatic, an optionally substituted heterocycloaliphatic, an
optionally substituted phenyl, or an optionally substituted heteroaryl.

[00101] Rg is an optionally substituted aliphatic, an optionally substituted heteroaryl, an
optionally substituted phenyl; or Rs and Re, together with the atoms to which they are
attached, may form a 5- to 7-membered optionally substituted monocyclic
heterocycloaliphatic, or a 6- to 12-membered optionally substituted bicyclic
heterocycloaliphatic, in which each heterocycloaliphatic ring optionally contains an
additional heteroatom selected from -O-, -S- or -NRsp-.

[00102] Rsp is H, an optionally substituted aliphatic, an optionally substituted heteroaryl, or
an optionally substituted phenyl.
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W

~-, R OHHHS3 R2 or a pharmaceutically
acceptable salt or m xtures thereof, wherein [0093]
W@ orepisesent s a di asteroneric carbon atom aneCT/He2085/029988

e U .Wi‘,‘,s,g‘n.@r S g(e,: tlgan 50% of the mixture relative to

the S |sorrer 7 e, C p03|t| on. [0094] R is RW,
P3-, or %\g Ris an optionally
substi t ut e E phat an optionally substituted
[00103]yR4-DaPi shat i Pt§p?15 onal |l y substi | t ut ed

et erocycl o p.hat an. o |onal
100104} S i oBR ar S e Rt GEBRAR At
op’c1on§11§a QtIHgtﬂu’té?i%cloahﬂmatlc% op%onalﬂ}gﬁﬁ)ﬁltu% HeferddycRaliphatic, an

optional |y Substituted aliphdatic, an optionally
optionslip sulistittelbheyyll ozdn qitimnalty subahtutthhemwyly og&b@nd Rijttegether

it A SRR P e U IE g b A o

hetero%c‘lc')\ﬁﬁghatﬁ lor g? and R5,|‘fo FARI Withlthe S.tonﬁ(t@wh.lc}rt&:)( &e-attached,
-S02-. [00100] Each of R5 and

may fgeg1 a sto| Trote ﬁl@é @pngtiaﬂrly sahst@gi@ql greapexplis hetstocyglp@éphatic, a 5- to

L ) e R T e
substifgdd lﬁﬂﬁfﬂlb heriestiodlifhatic, prarty o 1Dmentbelt dpﬂnadllyysubstltuted
substituted heterqaryl is an optional

biey IR hBRtpaTHh GV HIch ShAh eerosi G RL e e anally contains
an addgﬁ%tﬁkg&[e%latonﬁ lecRRifrQRabL V.S SHONH uBF@hMﬂéﬂd RQ%odRther with

to et er wt € atons to which ey are
the atahd wokigdh t}rmylref aranheal, B}aytfonﬂ a niegier @d tbeptm@ siestdny formed by Rs

ot RS L TS eSS RRRE BERUk e S,

Where'f}?t‘h@ ‘bﬁﬁfﬂié fakd Hﬂ@ﬁysfam {stoptibhaly ﬁﬁﬁ& fused with an optionally
het eroCycl oal i phatic ring optionally contains an

substitutkdi phicoplap ferm @rp epttonallys &y t;tuéqgl §0- gonl 6-membersd tggyclic fused ring
syste -NR50-. [00102] RS0 is H, an optionally substituted

"4l 'i phatic, an optionally substituted heteroaryl, or
[OOIOQPR@MH@Baykatecﬁmggtddput ed phenyl. 20 WO 2007/ 016589

[00106P]CE/2 %Saznoc%%ogazl?yggl%shtugg %ﬂg a’u'ZAranLgp’tl::)%all1}§ mﬁ)sstlt?lte% cyﬁ)aliphatic, an
optionally substituted heterocycloaliphatic, an optionally substituted heteroaryl, or an
optionally substituted phenyl.
[00107] Rjis H, an optionally substituted aliphatic, an optionally substituted cycloaliphatic,
an optionally substituted heterocycloaliphatic, an optionally substituted aryl, or an optionally
substituted heteroaryl.
[00108] L is a bond, -CF»-, -C(0)-, or -SO,-.
[00109] Each of Iy, J», J',, and J; is independently halogen, -OR', -OC(O)N(R")2, -NO,, -CN, -
CF;, -OCF3, -R', oxo, thioxo, -N(R"),, -SR, -COR', -SO,R', -SO;N(R"),, -SO3R', -C(O)R’,
-C(0)C(O)R!, -C(O)CHC(O)R', -C(S)R', -C(O)OR', -OC(O)R', -C(O)N(R")2, -OC(O)N(R),,
-C(S)NR)2, (CHz)o2NHC(O)R', -NR)NR')COR', -NRINR')C(O)OR',
NER)INR)CONR )2, -NR)SO:R', -NR)SONR), -NR)HC(O)OR', -NR)HC(O)R’,
NR)NC(SR', -NRNC(O)NR"),, -NRNC(S)NR "), -N(COR')COR!, -N(ORR', -
C(=ENH)N(R"),, -C(O)N(OR"R', -C(=NOR"R', -OP(O)(OR")2, -P(O)[R"), -P(O)(OR'),, or -
P(O)(H)(OR"), or one selected from J, and J', is H, wherein two R' groups together with the
21



[00104] Each of R7 and R7' is independently H, an
optionally substituted aliphatic, an optionally
wG@aw3niasss ed cycl oal i phatic, an optional ly subReCT/US10861029988

" - s RS MBI SR SO EADRHBLI R o

systenﬁllilﬁu@ﬁ@ forgiedtestomalitideptiiRnay eeledted Hbind¥i, © a8, avherein the ring

attached, may forma 3- to 7-nenbered cycl oal i phatic
ISOPU@‘?aHYFfB%eért@éycl oal i phatic ring; or R7 and R6, together

h

Co-Cihb R 8 O Fhaabft 101 oIS, By A R Peoroc DR, And
whereimeinglrmgyxals aplté plealistitients edeh mdepeﬁdmﬁlytﬂsteetéddm dnat dne of I, or
. ...Sybstituted nonocyclic heteroaryl, a 6- to 12-nenbered
JZIShéfg‘iogB‘hal ly substituted bicyclic het er ocycl oal i phati c,

[0011@rE§c &R i uddpge H@W&?&t&@dn‘?ﬁpul 5 HipsHabit Ut£d,, cycloalkyl, or

|cyc ic heteroaryl, in

C3—C1d1caltckxaﬂ®y}zll qulptwﬂ%d‘k}d'lcli‘@ﬁz eliptztiy/ Cir-Cmgiyebalanﬁl-qllyclz

BT g 900 ROl 20 90 LR b

to IO-ﬁEﬁB&eH%MB@HoblﬁkﬁM‘u@-‘C‘? @t hesagd, 5- rfayofnoernmeaecrm@oa@? or 5-to
nd the ring systemfornmed by R5 and R6 form an

10- me@xberaﬁ mmrwnb(e‘ r—@aizahpbat@n‘ah¢ryln§ﬁ thes 1P %aﬂ:@tl gisjeach

m wherein the bicyclic fused ring
mdepenH g’rﬁre:‘leggeop (?ntcl)ﬁﬁl ly further fused with an optionally

[0011 B]Uhﬁielvéﬂal adbcmhmeuﬂs 11 and By, togathepwith cmedtbms siwhich thetyede
to. 16- nenb ricyclic¢ fused system
aﬁachf(b@l@tysfpﬂms Gado ﬁlb?Ptgm brubsttuieg ‘@?Y& F00106] R is

[001 1%]3{)195%(/&19[%55%11%]99@ 1 LHE 88 t(fgle{h@f‘@ﬁth@he aﬂ@m? B WRitR!theY are

tut atlc an optionally substifuted
attachbxg lm‘aycfo;m Ia(ﬁl to phaolvtm,naﬁy] sxdnptmumddjltb}schs mingt i t ut ed

roar su phenyl ...
oot 1Sy robanbpdimpit £ 3 pondng b ee Lo BPRBCE okien ooy ax
attach8d) n@R fofRah |0}5t1§1&51’¥§f subdtiv@eld 310l ahbRiBEcloalipBdtic, or an optionally
optional |y substituted het erocycl oal i phatic, an

substitypetdi Driall Dyn@mlbag@d hajereelycdeajiphatigrringa opt i onal |y

o A AR . B,
attachb® nhd}fdi%ﬁﬁ @C@‘gr’tb |(M2 b}éﬁ(ﬁ@ﬂi‘ subs@idted m@&a@}ﬁi@? )2, -NQO2,

, oxo, thioxo, -N(R)2, -SSR,
[001 ISk;@:gmpomgbgﬁ'the prg@gp\msqel}tgm c_ag@xpiam Qne(og)npgre asymmetrlc centers.

These_ab 0 %933}1’1&‘ %%%ﬂ%ﬂe@@anh%ﬁ% gxe R mq” %%%tlon Certain

compeundkia} the 2iNHG(IG) Ban alsd\N¢RiDiNGdRm)eB@R | 1somerlsm The present invention

also 1ﬁoﬁ§<§s r@%&ﬂ%%g;ém%wl#gr&%}%te)eow%s @))rrﬁx'\!&nest %o@:
mcludix%( Hcéngc%lgtureg M%ﬂ%@ﬁ%ﬁo)@rﬁ%&%&t@ﬂ( R)?2,
[001 16p(@dw¢@2emhodlme@(s;¢\mlpqundcgma(p@s(egj:\myglnonp(l@(éqqﬂ)ezmowty

P(O(OR )2, or - P(IO(H(OR ), or one selected from
‘5 dJ 2is H wherein two R groups together wth

J3 21 WD 2007/ 016589 PCT/ US2006/ 029988 atons to
whi tjhey are bound nay forma 3- to 10-nenbered
kY frat ¢ or non-aromatic ring
T
o) which is one selected from:
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system having up to 3 heteroatons independently
selected fromN, 0, or S, wherein the ring is
wopinron#Bd y fused to a C6-Cl0 aryl, a C5-Cl o PCT/US2006/029988
e e 1o weRELELQALY L, « B &3- C10 cycl oal kyl, or a C3-C10

heterocycl al i phatic, @and mherel any ring has up to

3 substituehts each ingependently\sel gcted from J2, or

one of J J'2 i gen. ] Eac

i nependent| y..sel ect e m H,{ Ci-C32 ali )
N ‘QC1O CYC Fkyl , : C10 al kenyl %10 N %
~ cycloal kKyr- Ge- Gl2 attphatie, CG3+d @ , w0

cycl oal kenyl - C1-Cl12 aliphatic, -C10 aryl, C6_ 1o
aryl - C1-C12 aliphatic, 3- P

. . N
tlc-C- atic,
/ r ary /N‘ 1 2, @@ /N %
eré ry Cl a}|p A isn 9 ’
i éélec ds"f rom J2. & ,

bstlt S, eagh ¢ i nde d
[00111] I n sever aI enbodi ment s, JI and J2, t oget her
he at ons V\hlchthe ° att ached™ yform N—Cl
C12 opH+™ y subs@ \, b| cycl pej
00112] n eve enbodi/nment s, et her
th the whi ch they are attac rma
%N to Cl/ |onaIIy N tituted bi crlng “«h
)113] In sever al enbodl nts, J2 and , together
h, t he caibén.atomto ch they are0 att.ached, ﬂay

forman _optionally substituted 5-10 nenbered

cycl oa sybstit uted
0- me o j [ : [001
sever al
N4t ons t0 W y f CStdy
opti onal I y [ [ ;ng.

ounds ofOthe.present O nventionOcan -cont & n one or O

enters. These asymetric centers can

\ either the R or S configuration.

oupds of the invention can al so exhibit

IS 4 sm Th resent invention also

1'ndi vi geonetrical i soners and

sgmers apd/m xtureg.thereof, including racemc
ds é%cordlng to the invention.

~sever al

Q nbodi of th ,
oresent %i nvent i on i nciWdes the Wg‘?r@t“g‘p g)ojf?nﬁlfa%“ﬁfz and Z

1O hbah cRienessel ect ed from 22 WO 2007/ 016589
is indpil LR TODSS o0 €L ‘h,:l 4n14 1° :trm W gk" -h'P

[001171 I SevieralNembddlinents, a compound of formula I includes a structure wherein J;

and J,, together with the atoms to which they are attached, form an optionally substituted

mono- or bicyclic ring such that the moiety is
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N WHE Tl T hé e i 0
substityted J2 Jl Jt no- bl cy |IC:rI

ch tfﬂat the' 0 mopety is 023 WO 2@07/ 016389
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[00118] In several embodiments, a compound of formula I includes a structure wherein J;

and J,, together with the atoms to which they are attached, form an optionally substituted

mono- or bicyclic ring such that the moiety is
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[00119] In several embodiments, J; and J3 together with the atoms to which they are attached
form an optionally substituted monocyclic ring such that the

Jy J
J3 2 Y2
J ;
O o ff or

FF

moiety is:
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" 10012 TR Goaaby et onamga skt e P a2y Pidpin
and J, Whdehhek RBthahO@MBm @ WRichthéaY¥ aBidhed fdrachedndoiclit &ifg such that
optionally substituted nonocyclic ring such that the

JJld'ngst INor O O noiety is: 0 26
3

H
= N Js
%,

+ ‘é‘N H
the O moiety is: Jd‘{r

[00121] In several embodiments, L is -C(O)- .

[00122] In several embodiments, Ry is RW-. For example, R; is RW-, wherein R is an
optionally substituted aryl or an optionally substituted heteroaryl and W is -O-. In other
embodiments, R is optionally substituted aliphatic or optionally substituted cycloaliphatic.
For example, R is an optionally substituted aralkyl or an optionally substituted heteroaralkyl.
[00123] In several embodiments R; is A

[00124] In several embodiments, R; is RW-.

[00125] In several embodiments, R is an optionally substituted aliphatic, an optionally
substituted cycloaliphatic, an optionally substituted heterocycloaliphatic, an opﬁonally
substituted aryl, or an optionally substituted heteroaryl; and W is a bond, -O-, -S-, or -NR4-.
[00126] In several embodiments, R is an optionally substituted aliphatic or an optionally
substituted cycloaliphatic.

[00127] In several embodiments, R is an optionally substituted aralkyl or an optionally
substituted heteroaralkyl.

[00128] In some embodiments R is

B

Iz

[00129] In other embodiments, R is
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WD 2007/ 016589 PCT/ US2006/ 029988 [00120] In several
enbodi nents, a conpound of formula | includes a
waeaoiasse wherein J1  and J2 toget her vvith t hECHUS2086/029988

e e ‘,tg, " %:1“ &{he l..‘:;p‘re a tached forma mono c r| ng such
N t herf) et
[001214)/5(\ \éxfgr al e fs, LisT [00122]

In severd Rpbodi rrent@ oS RW. For é%arrpl e, RlLis
RW, wherein Ris an opti onal |y substituted aryl or
an optionally substituted heteroaryl and Wis -O-. In

ot her r rrbodl ments, R ®sSgr | onally s Rto
R,Al LEh NE o opt i qxndal L@\ Stitut eqkloqu&? hatl C.
F&r M1 Ris anfopto subst 1t utikd kyl or

an opt i on?(zt—m substit ut ed het ral kyl . [00LB3K I n
several e odrments Rl is N© CNHNHN 0 [00924] Rg, .
several enbodinents, Rl is RW. [00125] In several

enbodiments, Ris r; optionally (§u stituted aliphatic,

anH(gpth’”anal |y Is b t ut ed cycl %ﬂ c, an
opt |Bﬁ;ﬂ1$y subst |t hete Rockcl

opti agal Iy * subst Ruted aryl, or aI I y
substituted heteroaryl; and Wi s a bon - or

-NR4-. [00126] In several enbodi rrents 'R |é° ’
optionally substituted ali phatl cC or an opti onal Iy

substl uRed,_cycl oal i phat fc Ri{00127] In sefd y 101,77
Ris aiy ASS y substlklu{ mw or
an opt i omal mWH substitu edHh aral kyl . [0 l‘ginK

sone errbodl mERis 0 NH I?{9] o ot her
enbodi ment s, q?q &i¢7 WO 2007/ 01(@5589RIPCT/ US2006/ 029988R10’

wherein Ry is independently H, (C;-Cyp)-aliphatic, (Cs-C1o)-aryl, (Cs-Cio)-aryl-(Cs-

Cpp)aliphatic, (C3-Cjg)-cycloalkyl or -cycloalkenyl, [(C3-Cig)-cycloalkyl or ~cycloalkenyl]-
(C;-Cyp)-aliphatic, (3 to 10 membered)-heterocycloaliphatic-, (6 to 10 membered)-
heterocycloaliphatic-(C;-Cyz)aliphatic-, (5 to 10 membered)-heteroaryl-, or (5 to 10
membered)-heteroaryl-(C;-Ciy)-aliphatic-.

[00130] Each K is a bond, (C;-Ciz)-aliphatic, -O-, -S-, -NRg-, -C(O)-, or -C(O)NRy-, wherein
Ry is hydrogen or (C;-Cy)-aliphatic; and m is 1-3.

[00131] In some embodiments, R is:

/S\\ TLLL"‘ /O\LI/N\(%{ | /O\[(])/Nf

Tz
Q

[00132] In further embodiments, R is:

o N e ,
N _—N
D D+ O D
: I S e

@]
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it i1 ,. 1~a ~~t' Lnl" imdL ~4a,li Enli vR1L" " ii'
F<-In:P ROH~-NR o H \ ~-N O-A RIOS\CRIOYRIO O
WoR@701488D 0 Rio 0 Ros" Q Ro 0/jORi o~, . R i oPKIYUBR066/029988
RloK‘SNRloK'--N3HImHMNHHmNHa-I{K
T . ‘bﬁfﬁﬂmg RQETOMRI o 0O RRo HOHS 0O Ro \CRio\Ro
-K~-NNH RIOR o Hm /S—K O ROOROIO Ro, O

i 0~,/ c~R10\K) O\ 6 NH I K~S N N K' SN H J;INm
1i S K ~ gﬁ //S\\%—BoOWo
rein R ndepen Iy H (CI 2)-

_ P al i phat
C6-Cho)%aryl, (C6-ClO) -aryl - 012 al i phati c,
C3-d 0) - cyclfoal kyl or -cycl oaI kenyl

-Clo)-c I kyI or I oal kerz
T (¢)*#C12) - alfi ph (3% ;
e‘ycl oats merrbgrse\d '

5ered) Phat
Het €r ogcy ¢l oalli pHat i c- (£1-1 aIJp atlﬁ 5,td 10 &
renber ed) - heter oaryl - r {5 to 10 ¢
mber ed) - heﬂleroaryl (C%Ig/ C 12)-al |§ohat| c-. [OCNS?'/O]
(C| - @12)6 &) i phat g O 20-

hKls
RO iis h

O//\gmfﬁﬁz) a#r@:§L 1-34%:%fé§§ Tj;f |
di ment s: ’N/ I'ON/TONO "0 Yor /'

ZZi\gj\g TZ \\p % TZ/%%D_%?
)\ /S\N S\H

-

& N 7 N 7 , ,
(0]
o) 0
Z2 z—é/ O\\S//o
| §— z }g_ 72" }g_
23N , 4;\N 4;\
0 5 H 0 H ) o) ” or

wherein each 7?2 is independently O, S, NRjq, or C(Rio)2.

[00133] Each Ry is hydrogen, (C;-Ciz)-aliphatic, (Cs-Cig)-aryl, (Cs-Cio)-aryl-(Cy-
Cpp)aliphatic, (C3-10)-cycloalkyl or -cycloalkenyl, [(C3-Cio)-cycloalkyl or —cycloalkenyl]-(C;-
C1p)-aliphatic, (3 to 10 membered)-heterocycloaliphatic-, (6 to 10 membered)-
heterocycloaliphatic-(C;-Ciz)aliphatic-, (5 to 10 membered)-heteroaryl-, or (5 to 10
membered)-heteroaryl-(C;-Ciz)-aliphatic-; p is independently 1 or 2; and ===

independently a single bond or a double bond.

[00134] In several embodiments, RW- is

P 0~¢- N O‘O
A oHt Q"’L, 8 o o'

OO, O

[00135] In several embodiments, R; is P3, P3 is
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H [00132] In further enbodinents, Ris: 0~~_ S---\\,4
HN-~ HS~~ O Nz$ 0)-NO)Z-- HONOH HN _-N N C
WOR007/0H58 N NO Il HHHHH 0 28 W 2007/ 016B8RUS2006/029988

e B .,‘“UEQ;_[QQSZQ“O@/‘\‘039@.88 Pl it P'Lm "T Lid it iz, i4;
\ Stiili iVu, d -N V1T \ HN_XN N 00O0O0O0z
RT-N ssipi)p(p?(p”? /'sue sr o=sue 0 HH S~ a 0 HO
Ha O//sueH aa Oii ~11 %/ ?z S Zz is S\ 722 P
672  pagbeacipof Rpaigl R js indepepdaptly An omtlmalmsugstiztu@d alighatic, an

option%ll;lf_l sDstiiad cy%lzohl_iﬁma'tic,s arl &l)ﬁohal(i)}.' substituted heterocycloaliphatic, an
optionally substituted aryl, or an optionally substituted heteroaryl; R is an optionally
substituted aliphatic, an optionally substituted heteroaryl, an optionally substituted phenyl, or
Rs and R together with the atoms to which they are attached form a 5- to 7- membered
optionally substituted monocyclic heterocycle, or a 6- to 12- membered optionally substituted
bicyclic heterocycle, in which each heterocycle ring optionally contains an additional
heteroatom selected from -O-, -S- or -NRsg-; and T is -C(O)-, -OC(O)-, -NHC(O)-, -
C(0)C(0)- or -SO,-.
[00136] In several embodiments, T is -C(O)-.
[00137] In several embodiments, T is -OC(O)-.
[00138] In several embodiments, T is -NHC(O)-.
[00139] In several embodiments, T is -C(O)C(O)-.
[00140] In several embodiments, T is -S(O),-.
[00141] The mixture of diastereomeric compounds according to claim 6, wherein R; is Py-
Ry Ry Rs

RT_N>§WN ;3
L,-P3-; and Ps-1,-P3-is Rg O Rs RS , wherein each of R; and R' is independently
H, an optionally substituted aliphatic, an optionally substituted heteroaryl, or an optionally
substituted phenyl; or R; and R, together with the atom to which they are attached, may
form a 3- to 7-membered cycloaliphatic or heterocycloaliphatic ring; or Ry and R, together
with the atoms to which they are attached, may form a 5- to 7-membered optionally
substituted monocyclic heterocycloaliphatic, a 5- to 7-membered optionally substituted
monocyclic heteroaryl, a 6- to 12-membered optionally substituted bicyclic
heterocycloaliphatic, or a 6- to 12-membered optionally substituted bicyclic heteroaryl, in
which each heterocycloaliphatic or heteroaryl ring optionally contains an additional
heteroatom selected from -O-, -S- or -NRs¢-; or when Rs and R, together with the atoms to
which they are attached, form a ring, R; and the ring system formed by Rs and R¢ may form
an 8- to 14-membered optionally substituted bicyclic fused ring system, wherein the bicyclic
fused ring system is optionally further fused with an optionally substituted phenyl to form an
optionally substituted 10- to 16-membered tricyclic fused ring system; Rg is H or a protecting

group; Rs is H, an optionally substituted aliphatic, an optionally substituted heteroaryl, or an
30



00000 Z2 S> ZZSHZ2 N OHONONO SOCH OH
H wherein each Z2 is independently 0, S, NRIOQ or
WELHI D) 6389 00133] Each R10 is hydrogen, PCT/US2006/029988

- 06-C o)-aryl, (06-Co)-aryl-(Cl-
&pﬁo@f@l%bﬁ tlCg 1c()) - cycloznalarkzl os - cycloznalarkgnyl(,
[001415& %se@lgﬁ) ?]Iﬁlt{éﬂlﬁéi(ltgyptq RH:GvaIRRa Key lallkeyl, C5-Cyg cycloalkyl, C3-Cyo
ali phatic
cycloaletfar e @lyh&iseF 089 Qﬁawmatc;lcc@ allcy, 3otoll-menbErdd) -
hetero?}i%]gz{lgﬁ‘%gfé %akdeﬁ;glﬁ%%e&ghe%%@y@fobq%ﬁhbfﬁ'-C19 élktyp Sl@o 10-
memberdibeteechrylh et Srtoa()yixerﬂfé}:ediﬂéiéroaﬂyﬂ—ﬁhalm alkyl.p is

I ndependently 1 or 2; and ------ |nd endently a
[0o143{'3 ?glllswf%*ﬂasger%mcwmandﬁ% o022 W Ergwgﬁ ’
enbodi nents] R is 'N- 01 CH3-_ HN NO O, N ( Hsi
or [00135{“'"h sgkgral enbodi ments, |RLis P3 is
29 2007 o>6589 PCT/ 8209Q5029988Wﬁ11"" [
'61 It "Nam 54,15
AnnRE nd T ndepen tly a
opfi gnat 1y p S an |opti onal
substituted cycl oaliphati¢, an optionally’substituted
|hetenocycloallphat|c ~3N0 optionally substituted aryl,
optlonally substjtuted heteroaryl; R6 is an
atic, an optlonally
ete\oar A tionally substituted

3 ang R6/ with the atons to which
taobre ' to 7- menbered optionally

sti tu noc cI &
roo14FE R it ERPPBRER¥ R el TR i B e oot oy e

attachd, 1o4th G 13- &ﬁ%eﬂﬂfeﬁéﬁ%ﬁ@hﬁlyfduBthﬁt%chS’ﬂ@iﬂiphaﬁ@ﬂh@.I ns an
addi ti onal het eroat om sel ected from -0-,

[00145NiRs severad prybadiments Romd R+, degether mthNhE;(t’@n. to Whlch they are
attach%(? O- or -S2-. In several enbodinments, T is
- [00137] I'n several enbodinments, T |s -OC(O)

DN

v 8 8 0.
O,

[00147] In several embodiments, a compound of formula I includes a structure wherein Rj is

%

[00146] In some embodiments, R is

optionally substituted aliphatic (e.g., optionally substituted (C;-Cs)-alkyl), optionally
substituted cycloaliphatic (e.g., optionally substituted (C;-Cg)-cycloalkyl), optionally
substituted heterocycloaliphatic, optionally substituted aryl, or optionally substituted
heteroaryl.

[00148] In some embodiments, R, is an optionally substituted aliphatic, an optionally
substituted phenyl, an optionally substituted cycloaliphatic, or an optionally substituted
heterocycloaliphatic.

[00149] In some embodiments, R; is optionally substituted aliphatic or optionally substituted
phenyl.
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[00138] In several enbodinents, T is -NHC(O)-.
[00139] In several enbodinents, Tis -C(OCO)-.
WO 01403584 n several enbodi nents, T is -S(O) 2-.P¢D03200§/029988

- toorsff Rl B PO R RE SR AP s

cycloafifhdii¢; HoptiofalRBsibsitatdddeteradyeloaliphatiach of R7 and R7’
is i ndependent ly H,. an optionally substituted

[0015H| Ingreneiegnbodimesiis. Rortil | y substituted heteroaryl, or an
optionally substituted phenyl 0T IR7 gmd R7'
t oget her Whntvh t het~at omt 07 [Whi th attached, may
forma 3- to, }xtg cy wal i | off
het er ocycl oal p’natl r| ng; of R7 and R6, 't oget her
with the atons to which they are attached, rrayforma
5- to 7- men‘mer ed |Optl or]al I y subst ituted wgnocycl iC

heterocyclo nenbered o~t|onaIIy
substituted cI| ter

12- menber ed o(pftsl,onﬁlI{Fy stit d mrcyc
het erocycl oal i phatic, or a 6- to 12-nenbered’
[OOlSZ)]pIni senahl gm‘scnddmbht‘smﬂdnkprcmdl ic heteroaryl, in which

10015555 g b et ORI DR Rt er AN SEPRially

btﬂéa Qj cc?oal 1. - NR50-; or when R5 and R6, together
SuSIu TCI 6) ¥orrs to which they are attached, forma

[001 54] hgsevéml embodiments; mepragesne ot fosmiad 1@911113@ spsichEe Whgfrem R; is

oo S FREE £ SRS L E B8, oniasy

substifuksie H@s?‘l-@yéwﬁipﬁmm &.dptionalyl sylbfsmmteﬁe{cl-ﬂé}}ey:bldulltyh) aptionally
opt i onal substituted phenyl to, form an ﬁi%gall

substisiaghetareqisipriigbatico ORERR B Bt rarely F pRiong

temm R8is Hor a protectlng group; R50 is H, an
hetem%éﬁl onal Iy substituted aliphatic, an optionally
[001 SS}J hsidntwmbbdmabms Ry iy bptiarallg uIBGI NGl @e@f)@a@m@, optionally

subst e oR i e e T i Qo p S sy bgroany
cl oal kyl, C3- ClO

[0015@?%’5‘?4 Ybodifdi W7 G- Ch0 aryl, CB.CLO aryl - CL- CB
al kyl , 3- &o 10-nmenmhpred  het erecycI oal yphatic, 6- to
10- menber edjNet er ocy, i phati -Cl2 aJkyl, 5- to
10- menbere eteroaryl, of 5-"to 10-nenbered
het eroaryl - C1-C12 al kyl. [00143] The m xture of
di astereoperic conpgends of cli@m 22, wherein R7 is |
--0 VWX VY 0 [ 00 se nbodt 8§, R7 and
R7', toget het h ﬁé@m,t% t hey igr/el
attached, fornfa 3- to 7<nmenbered optional |
substituted cycl oaliphatic ring.

5 S e

[00157] In several embodiments, R3 is cyclopropyl.

[00158] In several embodiments, T is a bond and R is optionally substituted
(heterocycloaliphatic)aliphatic. In other examples, T is a bond and R is an optionally
substituted aryl or an optionally substituted heteroaryl.
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[00145] In several enbodinments, R7 and R7', together
wWth the atomto which they are attached, form'SS or
WQO2047/0[6389.46] | n sonme enbodi nents, R is N [ 001B7]/U$2906/029988

< oors 3PSy TRRERDL RSP M BB iy

optlonalgimb@ﬁﬂuféd(aeylg optional |y substituted

C6)-al kyl), optionally st ycl oal i phatic
[0016<§ ngseveralpqm HneRs, éhfb@qmmwé&%? "%ggmg‘yé%m kyl ),
optionally substituted het erocycl oal i phati c,
opt i onal IygN ubstit uted ptijonal Iy substituted

het er oar 00 e nts, R2 is an
opti onal | yNSU ﬁg\u(ued\mlne% icyfan optionally
substituted plkenyl 2 _an opbi on 2 ubstitu}é
cycl oal i phati c, '@ opti onal | v} subst1 tyied
het er ocycl oal i pha [00149] In sonel entdbdi nents, R2
is optionally substituted aliphatic or optionally
[0016gUQ§$ﬂefnL¢*e rdRBREY Imix@de YR 26T 1OMRESBOherein the R isomer is at least
CT/ US2006/ 029988 [00150] In other enbodiments, R2 is
50% Oéﬁhqrmxmrﬁy subst ituted aliphatic, optionally

[00162}2?83%8% C«? oa(f %nt? a[he B%}g%\'kggﬁ oq{t}ﬁ@ggéﬁe%g%ﬁlgﬁﬁrﬁgﬁﬁé {s%ﬂer than
60%, (eSg grcéﬂaﬁﬁaraﬂﬁ% gre’ate@lﬁ&nésm, gredterthan B0 P& greatarthdn 95 %,
w~r wvCF3 CHF2 , , , or \ [00152] In
reater Bipn D8 B FIANSY % 1 s 1. propyl . [00153] In
t
00163l ROITERS Sy ikl ORI 2SR e AR 040
[00164Clr ﬁ&rgbg&?b?ﬁmyﬁb »the f)z@ﬂaEﬁlnt]R torf isevers at C& mogrdatmeﬂitals 70 & 30.
oppound. o rmu t
rooe LIl fabedfmetibabr i A Br e i bt FEa gt 80 20.
[00168P i QR8lal ¥mBitimbhis Uhe tatloGF-EG8)S: 1@&1{&% )at Ccopd g@ataf ihyin 90 to 10.
substituted (Cl- C6) - cycl oal i phatic 8‘5 opt i onal
'

[0016%]ibssevenal edbgdipems,) the yaﬂocnafl&t;@ls lsomgls |ab greater than 9¥ to 5.

[0016§ﬂ St %rl%[ eérab(g(ﬁ%leerrltg ChE 1o onaﬁ%l yﬁ%nl}g ?,Q ‘ﬂ %ﬁéater than 98 to 2.

_[OO169?11?56@6{%]/&1‘(1&({11@1@1115 Sthe kmlmo@ﬁb@demn C4 is fBatesthan 99 to 1.

optionally substituted (Cl-C7)-aljphati.c lonal |
[00170] The 1nvent)1/on is intended to mCEude com)pounds ezvherem R; ané Ry conta1¥1

structural elements of a serine protease inhibitor. Compounds having the structural elements
of a serine protease inhibitor include, but are not limited to, the compounds of the following
publications: WO 97/43310, US 20020016294, WO 01/81325, WO 02/08198, WO
01/77113, WO 02/08187, WO 02/08256, WO 02/08244, WO 03/006490, WO 01/74768, WO
99/50230, WO 98/17679, WO 02/48157, US 20020177725, WO 02/060926, US
20030008828, WO 02/48116, WO 01/64678, WO 01/07407, WO 98/46630, WO 00/59929,
WO 99/07733, WO 00/09588, US 20020016442, WO 00/09543, WO 99/07734, US
6,018,020, US 6,265,380, US 6,608,027, US 20020032175, US 20050080017, WO 98/22496,
US 5,866,684, WO 02/079234, WO 00/31129, WO 99/38888, WO 99/64442, WO
2004072243, and WO 02/18369, which are incorporated herein by reference.

[00171] Non-limiting examples of the compounds of the invention include: (1S,3aR,6aS)-2-
[(28)-2-[[(2S)-2-cyclohexyl-1-0x0-2-[(pyrazinylcarbonyl)amino]ethyl]amino]-3,3-dimethyl-
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substituted cycloaliphatic, optionally substituted
aryl or optionally substituted heteroaryl. [00156] In
wa o/ oeskodi nents, R3 is: X \E] I/ a |l ~N a ~ PCT/USI00629988

© o oo Rk R G R e R P PG BRARE AR |

cyclop@ﬁth[%kdlé/-l Sipkhthideed
e

érocycl oal i phatic)aliphatic. In ofher les, T. .
[00173) s bl TS O e G o R oTHsE SR § Bosition s

SR Bt BRI Sty 1 e
deterngindioghinpentvio-day (48 ho) BCV agpdiceh irsubgsionassly) 36 described herein.
T L T TR
mixtu{ﬁg%{]}féll??rdvi\ﬁuﬁ%ag 91%2050 NrQesCilint |BVIQnE a5 @? Rioké t&ign gO M when

_ erein represents a mxture of R an
deterniisahesing advar-éiyn(48 heuR HEY meplicps ingubdtwagssays50% of t he
i xture. [00162] In. several iments,. th
00174l it s BSRer aRfiERe ol bitGtep g 506 of he
mixtute 388 th@%eturt Sacludes 4KEBHHBY of AWkt 7090 My bR ECHOf tBAR 0HB3 LM,
% greater than 90 % greater_ than 95 % greater than

and a 085041 goeateyrthant Y0 1M alstengingyl using @ regiday i) HCV replicon
. nmbodi nents, the ratio of Rto Sisoners at C* is
mcubagllogéllss_@l}"than 60 to 40. [00164] In several
[0017 SOt BRNémbodients,ahixeured cdrtdining gieatemdiran 5800 Risdnser at the C*

..greater than 70 to 30. [00165] I|n_several . ¥
positiirpygiadighes biopypilapiity thag migtupes v§th é@%@i‘ iﬂs%nﬁ iggmerat the C
Sy eater than 80 to 20. [00166] In several
enbodi nents, the ratio of Rto Sisoners at C* is
[00176) Bradeseral brabodfents, thO R isqrd@6He C npasiticariagreater than 50% of the

. enbodiments, the ratig.f Rto i.SO at C is
mixtuge, and he TR by attﬁo%"_.aﬁat[lgal‘glﬁ ea?eﬁ téaé{%): %r enbodi nent s,
[00179]fh §edbiaPerfbodimt s Shé RATRAS althe@* pSitdIneia bBSut DAfesS

~ to 2. [00169] In several embodinents, the ratio of R
bioavditabls asslon® issmat atthe C& pgeidianer than 99 to 1. [00170]

g B e L
mixtuR, b 88 enik il Rink e readiABsbIBE] thay b Bgxtufeinsludingt50v@dbr less of the

~ elenents .
R isomer at the C* position.

positi

[00179] In several embodiments, the R isomer at the C* position is greatér than 50% of the
mixture, and the mixture has a longer half-life than mixtures with 50% or less R isomer at the
C* position.

[00180] III. SYNTHETIC SCHEMES

[00181] The compounds of the invention can be prepared by known methods. An example

of such methods is illustrated in Scheme 1.

34



of a serine protease inhibitor include, but are not
limted to, the conpounds of the foll ow ng

w@oebioo#sd ons: WO 97/ 43310, US 20020016294, WIPCT/US2006/029988
01781325, , WO 02/ 08198, WO 01/77113, WO 02/08187, WO
02/ 08256,/°WO 02/ 08244, WD 03/ 006490, WO 01/ 74768, WO

99/ 50280 V\O98/ 17679 V‘DOZbﬁS 7. US 20020177725, WO
02R06 3000,3 /48116, WD 01/ 64678,
VWO 8%/907 07, V\D 98/ 46630 /58920  wWO-99707733,
wWo 08/ 09

OHUS 200200164{{(2) WO 00/ 09543, WO 99/07734,
us 6,088, 020, US 6,265, 38 US 6, 608, 027, US
20020032175, US 20050080017,9 WD 98/ 22496, US

5, 866, 684, WD 02/079234, WO 00/31129, WD 99/38888, WO
99/ 64442, WO 2004072243, and WO 02/18369, which are

i ncorponated herein by reference. [0017JF Non-limting
I of the conpounds of the iny on i ncl ude:

1S, 3aR 3%1) -2- [(2S)=2-}}(2S)-2- ngcl b-1 - oxo 2-
ynyl car yl)ami no] ethyl]™?
tlﬁ/l ?g 2007/ 016589 P 029&8
1- oxobufyl T - "Ry [ 2- (cycl opropyl - d| oxoe
t hyl ] oct ahydﬁo- cycl opental c] pyrrol e-1-car b@(am de.
[00172] Ip seVYeral enbodi nents of the present
invention, the Risonmer at the C* position is greater

t han 50% of the m xture, Sagnd e M xture has a Ki (app)
of less than 1.5 M when determ ned using a two-day

[001 82]4 Befﬂmmg torkOleme gl & epmoliding drad poiermuladyis repsted ey arb@@lmo-
alcoh é{gnu(llqﬁ oéllet?)}e()sﬁncleso \érec(r(e) af?lmlg%%% Fgg:g%sag,fet %]GEBC' and THOBt to

give tm é’drwsponcﬂﬂigjamiale offfotinutae3. h@sgidatior &35dinidé 3|p&38ddshmﬂcohhﬁ>ounds of
0 of npre than 90 M when _ det ern ned u3| n

Formwlw& 8%‘3&@1@1{&1@&1@)&%@@@@&% &8n Depciigsin piiodanegpd so i
hypoo[hg)qgt% H th!e re§§1¥c@r ?&Eﬁmdﬁ"@?& O?IIC{IIE%aC%S! T Riulfl gg{aﬁg@cheme

s greater than m xture an
1 mayme@rapﬂed by netheds dessribain) WOX 03405400 2nd B00 RP/18369. CsMino-

stcobls B HEFR TiS-Re0 T AT GRS Y thogﬁﬁ?sesﬁeﬂ n WO

02/1886 URAEJrRA0135 R8Meprb Rk ZRINpRots@ne fﬂf;/ VB Hefnoved for
0

m xtures confaining greatef than Ri sorrer at t he
furthe@tlabpratipn PHR': heavediag ba kyreavn bethadwi Alddsnatively, Bharnpresents R;.

s e B i ghayir oBO It B e betors ety

elaboﬁtloﬁbﬁth@’mg@&bﬁgl on is greater than 50% of the
m xture, and the m xture has b|oavallab|I|ty of,

[00183} dhe @frlxwmf RoanghS peroare;At ppritige G i the Fssent AISREON ¢apche
proce%e ttec'hﬂg gs; @%SI 2 o ﬂar 6f§stu@1p%%1&ﬁués 1Haﬁd£§hlutmg a pure R
orS 15[0&0:1 _(Z&]pok]!tloﬁ €7 mﬂh aﬁmppmbprrmntamounmf ERm Ié [snmer ad:sped:tevety‘

posi ti i.S greater th of the, a
Anotyy SR o6 Sy e 1 RSB SRS O Eromb R lo S 6t
positibR e+ YFHRGADR HprdRte WiuhE8f pure R isomer at C*, a volume of pure S

isomer at C*, or a volume of a mixture of a known R and S isomer (at C*) ratio. Another

technique includes conducting a synthetic pathway that provides a desired ratio of R isomer at
C* to S isomer at C*.
[00184] Preparation of the pure R isomer or S isomer at C* is described in WO 02/18369 and

is illustrated in Scheme 2.
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R isonmer at the C* position. [00179] In several
enbodi nents, the Risoner at the C* position is
w@e@anersse han 50% of the mxture, and the m xPCF/ESINA&6029988

a longer half-life than m xtures with 50%,0r |less R
i spmer at the C* ppsition. [00180] II1. JYNTHETIC
S S [00181] Thelgonpounds of the inventyon can be
prepared by Known met ods C"% exanmpte= of sufh nmethods
|s |Iclr=npst pated in Sch 15y 34 WO 2007/01658%u _H

06/ 02998&,@\1@2’ Jg‘/m\mw\ N JIBoaNEFR2 N, G H
LNRs 00 OH Ol J2 J2 J3J3 R1NJER N
JI O4H y'1O—IHH05 *HJ~, L, N RBOM&NC R3 O
101 RR 31 Schems 1 [00182] Referring to Schene
1, a pyrrolidine acid of formula 1 is reacted with an
am no-| al cohol of formula 2 in the presegnce of a
coupl i reagent such e.g., EDC and t to give
thedcorr spondi-ng—am de of formula 3. Oxidation of
am de 3 vicles the conp ds For mul acd bl e
oxmzit:l\m/ng ents incl ude’ Hln C&%e (M&ﬂtlﬁﬁ rio%gne
and sodi umghypochlorite inlthe presence of O. The
pyrrolidjne acids of formslé) 1 used in Schene 1 may be
pr epar ed by net hods described in WO 03/ 006490 and WO

02/ 18369. Am no- al cohols of forrmula 2 wherein L is
-C(O1{ nmay be prepared by methods|described in WO

02/18869. In Fornmula I, R 1 represents an N-protecting

group tHat be rerrtmed_f_,or further elpaboration of
R 1 acc din to known net hods. Alternati|vely, R 1
re . C*H
@Bzﬁﬁ nt HZN/ \H&N/RB
H
OH
10 2

Scheme 2
[00185] Referring to Scheme 2, an optical isomer of Boc-norvaline of formula 4 is first
converted to the corresponding N-methyl(methoxy) amide of formula § by reacting with
dimethylhydroxylamine in the presence of CDI. Reduction of the amide § with lithium
aluminum hydride provides the norvalinal of formula 6. The cyanohydrin of formula 7 is
achieved by conversion of the norvalinal 6 to the bisulfite addition complex (not shown)
followed by a reaction with potassium cyanide. Reaction of the cyanohydrin of formula 7
with concentrated hydrochloric acid results in hydrolysis of the cyano group and deprotection
to give the amino-hydroxy acid of formula 8. Reaction of the resultant amino-hydroxy acid 8
with N-(benzyloxycarbonyloxy)succinimide gives the Cbz derivative of formula 9, which can
be further converted to an amide of formula 10 by reaction with the amine R3NH, in the
presence of the coupling reagent PyBOP and HOBT. Hydrogenation of amide 10 with 10%
Pd/C gives the amine of formula 2.
[00186] Mixtures of compounds of Formula I can be optionally separated into its constituent

stereoisomers, €.g., by chromatographic separation procedures. See Tables 1 and 2.

Table 1. Example Separation of R and S isomers at C* of compounds of formula I.
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Thus, the attachnent of the am no-al cohol of fornmula 2
can be achi eved before or after elaboration of the Rl
worienyess§ 00183] The m xtures of R and S i SOMEPGT/US1006/029988

o e v e wPOS) L4 OO0 bl L he present, i nveng]
drocetssedcg?)%%% t echni qyes. Owr‘{éﬁlgggr‘;fgﬁgéf such
tlechni ques Wpglyides di [uti g NixpiteeofR adl S Boheeyar |( at

osition C*) with an appropriate anmount of S or R

somer, respectively. Anotlher cem@aprds aformuls I
echmgues et udes difutng—a f kpowT R to
(at AH%S@?# ;[I}jsﬁu@p?taﬁg’i‘i 0O Wth agﬁ(ggﬁ%%rpi@p gbvol ume

f pure Rpes@MetecbnC*, a Vol ume of ME/MISS isoner |at

* or a volunme of a mxture of a known R and S |saner

~r

at C*) Fhrantogapiher  t eghni que NeERYd®8stonduct ijng

syrthet athway that—provides ' redrattogf R
somer at (ﬁ)&ifnrl.‘g [ sorrerpat Cr. [glﬁg}k&bepar atign
f the pure Risoner or S ijsomer at[Ci50@nfescribed in
0 02/ 18369 and is illustrlated in Schene 2. 35 WD
007/ 0168BAdTiausSROs6/ 029988 OCHID: édHaH C-H N Q*H
BocNH BocNH'' Y CH3 BocNH 4 O 0D.4-CHCNCH
OOH C*H COOH ~-r BocNH H2N7 Cbz@”@"éjgflge'@gm Q0
*H CbzHN MRS RGI-H ' R HZNH 3 OH .©hL/idmze Schene |2
00185] Referring to Schene 2, an optical isonmer of
oc- norval iR BGmefornul a 4 |is firstlo-CBEPEst ed to the
rrespondi g N ety (mettoxy)—amd frformuta 5 b
eact i nginvb?cthﬁnlvd)lﬂriren?%ylkhydr oxilll) am nee%dr)lmfhe pr esencey
f CDI. Redaisleimasof the arfi de 30% iséprbpyihaldsiiol

um num hydride provides the norvalinal of formulg 6.
he cyanohydrin of fornmulal|7 is 80% hexane

O~V —~"O (N~ —T

490 0 mWM " OQOQTNS

Extraction Procedure liquid/liquid

[00187] A specific separation of a mixture containing R and S isomers of compounds of the

N i N
olsne
0 , in which C* represents a

mixture of R and S isomers, was performed according to Table 1. The retention times were

formula

measured to be 8 minutes 27 seconds for the R isomer at C*, and 6 minutes 35 seconds for

the S isomer at C*, as illustrated in Table 2.
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achi eved by conversion of t
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rsa
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he norvalinal 6 to the
(not shown) followed by a
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ol ysi's

ltlg

tHPgJ(ye t he am no- hydroxy aC| d

he result

aci d IQPLW‘EW(NJQllﬁenzyI oxycar

\r bonyl oxy) succi ni m de gives

UIre [S] UI I Of Illll d U,
conv;r'%t{[ue&ﬂlsocgl‘n%m de of formul 80\[\%) gyep?%{aécatclagﬁé e P%%l
the am mMoRRE in the presence of the75muphiing

reagent D\/R(T) and _HOBT H\/r

rmc\n

10% MakeugiSebsionhe ami ne ¢
M xt ures of conpounds of Fqg
separated into its constituye

f formula 2. 40ePiEd]
r n?ée?or{ﬂrﬁ@@cel?o%e%éthé}{&?%r}ﬁlc acid

ereol soners

by chr omate@®agphi ¢ separati

and 2. __Tabhle 1 Fynrrpl e Ser

on procedur 250 plSednfabl es 1

aration of R

at C* oAUT@mﬁrnds of form

| a | LEASSHRES PYdowith resigeg unit

PCTUS uu01 ﬁé VatueParaneter Amatyt %OI@ Xtures of

R an conpounds of Fornula I” "Anal yti cal

| NAkitdsam rEIeﬁNle@dle REaskCl EX ARl 3000 Tygsel septapt acdtomn

Y/ SV romat ography Normal Phase Col umn Type

Chi ral FI’QJI@C‘[KDYd 250 mm Collum Di nensi onslOBls. 6 mm
Par-tici mFrow Ratie t

16.0 ut ‘g&uﬁnnlj ection Volju JHY%B&E (R?DE{)&I 2%Olf;hase %5- Hi
i sopropyl al cohol 80% hexane Extracti pati€lesizedur e

Lioguid/liguid rnmgﬂ A spec

cific sep tion of -a

i xtHPEC&ﬁWl@ﬂmeW@ R and S

i soners of cé‘PﬁS’éUho@, of the

‘1’§p¥cai\irﬁt1a1 Conlh Predsurd ©°F

H— 0 NN 97 bar

Autosampler Run Time

7.75 minutes

Autosampler Needle Wash Program

PreClnSlv1
PreClnSlvl
PreClnSlvl
PreClnSlv1
PreClnSlvl
PreClnSlv1

O v O L O =

[00188] Using the separation methods illustrated in Table 2, a retention time of 3.6 minutes

was measured for the R isomer at the C* posit

measured for the S isomer at the C* position.

ion and a retention time of 4.0 minutes was

[00189] IV. FORMULATIONS, USES, AND ADMINISTRATIONS

[00190] Compounds of the present invention

can be desirable therapeutic agents because

they were observed to have a greater bioavailability when the R isomer at position C* was
greater than 50% of the mixture (e.g., about 60%, about 70%, about 80%, about 85%, about
90%, about 95%, or about 99%). Mixtures with greater than 50% R isomer at the C* position

were about 2 times more bioavailable than the S' isomer at the C* position. Specifically, the

total bioavailability was about 98% for the orally dosed R isomer at C* and 50% for the
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HHformula O, in which C* represents a mxture of R
and S isoners, was perforned according to Table 1. The
WO 2G02/01658n ti mes were neasured to be 8 m nut eBCRVS2006/029988

o xR ot U RSBl My e AT LGP ] somens
Furthel@bteg fadlowdrlg W2l iy, R BOmEH WISROD 642D ABB* conversion was
i somers at position Ct of conpounds of Farnula | by .
more pPmneapbthan temdliisqmesiat € iR Rsqmes gk -3 cpryergon. 1 pterconversion
. . p : ]
oce g IPCEI ?%g%&%g{eggﬁié@h 31 Abse ThAVE B abed Rih ol fer MRKE-ddRe.
[001 92]0 ébm/pbmtdsloé Hecgteneinreitioarcah bé asefilcthawpeliticRteatndit for HCV
i 50 L/ mnute Aut . LEAP HTS PAL. with l i ..
1nfectwﬁ%caug%%£qﬁj@%%a%%ﬁét S_@,“E&P@?é‘ﬁ%f‘célrvwﬂe@dﬁ o?z“krgt%e activity of
hepati% ClanR a3k 94%%%’[95’5@. Shitk 8&ibo @ Y& of thOPreserthilvention that were
['um Hypersil "CPS-1, 250 mmx 2 5-"m I

, mm par ticle
greates thee SPIALE1500len ahCThapmairord Ki(apd)’sByf péss dhani3nilvi(alg., about 2

I 97 b X I [ 75 ‘
o, o Dt R T i AEAD SRRl ] SR gt 0553
uM), BEE08H ¥t oRatePpRENOSLXEL. 5 PrednSlvl 0 PrednSivl 5
PreC nSl vl "0 [00188] i ng the separation mnethods

[00192) The invantéan inpluttes methodpofradminisicoing minrasfof gompounds of

e wa SUne r . [ I .
roronf A1 G RV SRy GG BEa phlSgfor o R isomr
at C* sH.ed for the S isonmer at the C* position. [00189]

V. FORMULATI ONS, . USES,  AND ADM NI STRATI ..
[00193] One embodiment of this invention provides a pharmaceutical composition

comprising a compound of formula I, or pharmaceutically acceptable salts or mixtures of
salts thereof. According to another embodiment, the compound of formula I is present in an
amount effective to decrease the viral load in a sample or in a patient, wherein said virus
encodes a serine protease necessary for the viral life cycle, and a pharmaceutically acceptable
carrier.

[00194] If pharmaceutically acceptable salts of the compounds of this invention are utilized
in these compositions, those salts are preferably derived from inorganic or organic acids and
bases. Included among such acid salts are the following: acetate, adipate, alginate, aspartate,
benzoate, benzene sulfonate, bisulfate, butyrate, citrate, camphorate, camphor sulfonate,
cyclopentane-propionate, digluconate, dodecylsulfate, ethanesulfonate, fumarate,
glucoheptanoate, glycerophosphate, hemisulfate, heptanoate, hexanoate, hydrochloride,
hydrobromide, hydroiodide, 2 hydroxyethanesulfonate, lactate, maleate, methanesulfonate, 2
naphthalenesulfonate, nicotinate, oxalate, pamoate, pectinate, persulfate, 3 phenyl propionate,
picrate, pivalate, propionate, succinate, tartrate, thiocyanate, tosylate and undecanoate. Base
salts include ammonium salts, alkali metal salts, such as sodium and potassium salts, alkaline
earth metal salts, such as calcium and magnesium salts, salts with organic bases, such as
dicyclohexylamine salts, N methyl D glucamine, and salts with amino acids such as arginine,
lysine, and so forth.

[00195] Also, the basic nitrogen containing groups may be quaternized with such agents as

lower alkyl halides, such as methyl, ethyl, propyl, and butyl chloride, bromides and iodides;
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[ 00190] Conpounds of the present invention can be
desirabl e therapeutic agents because they were
wob®enwssd t 0 have a greater bioavailability whetT/ukmos29988

| SRR, ol B T SRR

such a@@%yl Abayl, myBR%] 28 by orides, hbﬁiﬂdes%%odﬂésﬁr@ﬂ@lihahdes
reater than 50% R i sqmer position

such é\ﬁéﬁ’é’é}’gb@u’ hepethyhbromidssengd ogistaj Y?’éftsr er @1%94111?1,; &t dispargibler
itkon. Specifically, the total

pmdu@lg Sig\t}g?r%%?ﬁ?@ga was about 98% for the orally dosed R

[00196F Ghecompouits milldzeﬂﬂﬁ/ctﬁecnontmeltlﬁﬁs Ao Iﬁ@ih@'ds()diﬁﬁﬁ Gnvention may also

PCT/ US2006/ 029988 d S a Cc . .
be modj g’é’é‘ﬁ?%‘%ﬂmtﬁﬂﬁpﬁ%?rggr%‘r“% ﬁ‘ffotgﬁ e selfertts HalgRerls
propeﬁfég t §§5Hm5cﬁﬁca{tw8% A v iR khIRBAMinclube tH3sé HAMRIInGbast”

I soner at conversion was nore prom nent than
b1olog1¢'aé p&etistiorintas gi@en bl frica oystem é@ nglOanl\Yelea‘rmwSyS‘tem central
| nt er cqnver si on ed to a r .extent af.t
nervopy yRIe G o B TR Ty o S g g Bl oy
mJect{oQOJl%}neﬁ‘BUHQHrdﬂéa@ér rhid@fBk@&@dL | nvention can be
useful therapeutic treatnments for HCV .infection )
[00195E Pharswceuiisally aesepieblectarrientihni may be pyed ip these gerapositions include,
but arg PP{llém\%%topar k‘xcgfl%‘lalngérgg eﬁlg%o a&ﬁﬂn M stggra ehf%@?lfl%; §e§lmq:proteins,
such RMRERAketufVABih ) biffatsubgies giohaﬂs @hostﬁhafes @%11&2—: iserbivedcid,
at C* ‘had neasured Ki (app)'s of | ess th
potasyiws serbateppartiplalyceridg mjxtures ol sppiFedivegels att;i é%s gva’g,r salts or
Rydr
electr@%, %upﬂgsr @%%gfrun? %EMI(C(} oglun[ %hﬁg%] %%lﬁgﬁ}aﬁ ﬁtta?%%n ydrogen
phosphaie] sed@sn ehlmedéd)aite selts, adiividalssiliaj mggnnsmtrsshcefe polyvinyl
conpounds o ormula (I r.-tre i n which
pyrr01(1q?%1en9eilpﬁ>‘s%{)%sgﬂtsgl?s;cp§1c§§, é’é]tYS yeﬂgﬁg'gﬁt;og% he R i soner
carbof®¥ym ¥1@8§il$§e°ﬁbly£c@9ﬂt%§,] w8, 1RRRAdISRHol RixybRip§lene block

invention provi des a pharmacetti cal conposition
polynmnsrpplysthlyg:na gb@nbmsﬂndmiffatf ormula |, or

[001982 cgo ﬁggtrtlg%gl tlhﬁceéxghg gf) %e%ﬁrlntp Séﬁgnes%f){%? fl&&% e formulated
for pHagiRRuch] @imfrtiiba td a hﬁmﬁﬂiﬁs 8Nénd dnydimameuidimammal is a
effective to decrease the viral load in a sanple or in
humag bp@gi ent, wherein said virus encodes a serine
r ! ..
[0019@F1 %‘ﬁgﬁg r{ﬁﬁg&ﬁ%@ ciégf g%ttlggfofvthé rersc%défgr?vef%%lji gxair @diﬁhmstered
orallyp bﬁéfmﬁaﬁw byciahblytiac sepg, ad);haal]sfatex:’sdlgf nashﬂdey (buncmliunmlmlﬂy or via
this |nvent| are ptiliz f;l, ?n(%osm
an implpp e "HTRL SIS TP RS ST R SiE e SRy
1ntrav%f1 NintraRtbdSarata aRAKSE; intd SRl BHRASMARIratetd,

t5 are the fol | ow ng: acetate, adi pate, al ginate,
1ntra1apqdw£ tmnab,slonblmzlom@rarb@lnmeﬁ@nsqxlmf@ﬁlanéechmcwes fRyeferably, the

rate, .citrat h anphor sul f onat e,
compg ?%:‘g%gpaéﬁ ?%m’é“%?fsﬁ bgﬂg{% it é’i‘dus hate, dodecyl sul f ate,
[00206):] éd@a[b@é formk biHedoth os1ﬁbh@@1ﬁi@t1m&bﬁ may be aqueous or
ycer op osphate hem sul ate hept angat e, _hexanoat e,
oleagny)us BisRERSEANd &l hestsHEpeNsi Y, berfoamdrisd perordipg to techniques

known¥€ Lhe)%te&sp%o i a%ﬁ')lfe (a%ﬁgr%lngl o@%e@ﬁtf‘g' ag@ﬁﬂs EGN] Suspending agents. The

anesu
sterile injectable preparation may also be a sterile injectable solution or suspension in a non

toxic parenterally acceptable diluent or solvent, for example as a solution in 1,3 butanediol.

Among the acceptable vehicles and solvents that may be employed are water, Ringer's
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napht hal enesul f onate, nicotinate, oxal ate, panpate,
pectinate, persulfate, 3 phenyl propionate, picrate,
w@ewalatse9 propi onate, succinate, tartrate, PCT/US2006/029988

7 e - ‘r-‘*tug.'-- 19 \ l"a’tx;"e' it | at e nd u 1 t i
e e e s S

converfRE ARGy PSRV sidvkpendalghatding. Feattihpurposl any bland
sal ts, sucz as, cal ci um and magnesLurp salts,_salts w tﬂ

fixed agrganbe cipplored inglydme synthetic yene RedhgluGFIAes- Sty gcidgy such as

. methyl. | b i 1 ) y

i ol B RLHSERARS s AR5 e A s Goupchs o

naturalisigi@adeuticdiyercatatilabitd, sgctgrsalivs oitey clmtoroula espeniallp i their
wi th such agen as .. |l ower al kyl halides, .such. as .

polyoxggthpriafed wrsigns; TheesAfl solairnsigh PyIPeRTins HHer Sy B g adone-cham

alcoho?&ﬁinlle{?? pf &tgﬁ?éfrsang, %ué&s%gpr]c/xg @ﬁ@?céﬁ’ﬁiﬂs@%ﬁ D8fil2P dRP&Sing agents
diral kyl s [, d h di b

ates, such as dinethyl, diethyl, dibutyl
which arectothiraonly usadl ih sheeformillatign ofjsianmbeeutichdly ascetiiatde derage forms

et s R en R J0BE YRS ATL AR of s
Spans R BGENhuISIFARE 88t hi@hvaRE ity Wah&dceRIwiith are@ouh@lptsed in
di spersible " products are thereby obtained. [00196]

the manhfactwerprhagsacsuti¢allyagesntabiheolido Hewdi ariads dasage dpmpgnay also
f. this inventi.on may _also be nodified by appendi ng

be usegé?frtgﬁpﬁf’séesfogﬁoc |ucT)£ﬁl\éPi ties to enhance selective

[0020 1 B @i cedodinRin® Rk ided6vel Softetwai dboaied.0 basl #boat koome/kg body

in th t d include th jch_i i
weightpes g LT PRRINEE HANPEH cPRPOLLSGIeoaieB R BLE Hoieyigde m
monoti§§r§1?% ?Sr?ﬁ?ﬁgvedt%ﬁaﬂé{rkﬁnéﬁﬁf%irﬁﬁg bérbularEAMRBEV mediated

Crease oral aval , I NCrease
diseass.olndniotliet ymbodialehty dosagailaviebtaf dtiveman bhout 0 askdbont 75 mg/kg

alter tabolismand, al.t.er rate of excretion. [00197].
body HERTRSE 6% PHF PP SEC EEGY s BhTTRe FEvcrel L e Rrdadn
monothBrab} €3 GhERRPQRioh a8l BrehtifehtiéRantivibl patiCulR¥ akti-FCehediated

to, 1on exchangers, alum na, alum num stearate,

diseast.eTypikalty, theararmapentical nemposstiarts of shikinvenfiogewillhe administered

| bumi n. buf f. t :
from oyt edtoodts s BeTAY 7 EuBUEl, 22 PAARROR Bhsion. Sueh
adminSH4E6R AL issd BY £6hrohicabiutatiRgapye JRicabloant etdciivaiigetsient

water, salts or electrolytes, such as prqtam ne )
that may, be gerabingdl eithithmeajenpyenalp oreutce sipgle desage form will vary

depen@%lglruglgrg gTe @?ﬁ?&ﬁﬁtﬁd éﬁ’é) | Eﬁl%@&e{ HednFhiBeatRAl UStypical

ca, magnesiumitrisilicate, polyviny
preparaiion ofill deanen foel dhouosk thabed SStbsdtam cempowmsl (rewhy Ineone

o cpi carboe el oL S B0 L 8 S
[OOZO%:E (l\)f\?}%gnﬂé EEpd3L16a0 bf ARGinWQRon cBinpribdS d3BbinAeHOS T ddghgolnd of

r enbodi nent, the conpositions of this invention
formuder Earflameok atoeeladditgomabthgrapaeieuer nrephydastic agetts, dofhothe egmpound

manmal . .1n gn odi ment . sai ' 0
and 5 gipongl s daro L] Bn Piar b acaer Ire b hesiely FanE 0 joope of
the do@&@ﬁﬁﬁ‘ﬁlal'lf HERi@RedRYa Ren@HEpY fdedh@d In@hathkyembodiment, the

par ent er al | i nhal ati on sprag t opi_cal

a b : I
additipred pgént yboqﬁébgpl?%e’ t pidasags Jpvely afbetwrs akgut w/ 1o 80% of the dosage

normally administered in a monotherapy regimen. The pharmaceutical compositions of this

invention may be orally administered in any orally acceptable dosage form including, but not
limited to, capsules, tablets, aqueous suspensions or solutions. In the case of tablets for oral

use, carriers that are commonly used include lactose and corn starch. Lubricating agents,
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an inplanted reservoir. The term "parenteral" as used
herei n i ncl udes subcut aneous, i ntravenous,
WO ndoranai8cul ar, intra articular, intra synow aPCT/US2006/029988

+ s of RBRL B B Bl b P BB oot
form, tREN Wil0eas incRiceflatedelayd dhétecorﬁﬁﬂfﬁﬁs Wherguesus suspens1ons are
adm nistered orally or intravenous|y. [00200] Steril

requirgchjo erah B tecrctie BTt BopRaTad %‘%elaﬂlsmng apgh FERERBAS

agems”%’dé%ﬁe&Gc%ﬁmuggten@g eﬁa%ﬁﬂ . 561881?%5%&& maPASEbe added.
suspensi’ons may tmul a accor g to techni ques

[0020KnAlernitivdlhahapliarmacaugica me@bmeomh cfftis Sivegtion magbe n g

. agents and suspendin nts, sterile injectable
adminfS gt ot M“H%Hg’a%g el P&rélrﬁlﬁﬁﬁage? B S grpared
by mi)gfl%?dé SRSl StitaBl 1rr§t9ﬂ‘ﬂgce>d%ﬁﬁ§ﬁtxﬁﬁﬁi L Y¥olReHepéMAbI e

uent” or sol vent, or exarrp e as a solutionin 1,3

tempetaidra betiiqlid at n&ntahtgnmhmttac eepthatsifere waHinudlicis thewgctum to release

the gy S5 PRS- R ARSI OB DO AL PLUF I ARGl

[OOZO#F@B@?&&mﬁé@ﬁM&F oRipBkitiess SrahidinRition hagdibthe @8ministered
steri fixed oils are conventionally enployed as a

topicaly) esperiallyr whansthe trdei of freatment inFlydes avpas qs@Fgses scadipgecessible

by top}&?ﬂ%pp&}cgtéc%(negrr@%dé?% easesr_omé agl g sﬂfd Hpﬁg%@yﬂﬂggﬁﬂaﬁract

Suitab¥€ioficaNfbrintiktighy/fe rdad iy gfﬁphl\eatfbﬂ/@sh af thests@basl orionganke
paration of injectables, as are
00205]15

prigelenpl %aallop;foréb@: prea Btestigp) tgact mﬁegga eefpd 2 wefal or
I I
suppofEY MenfltipRBRAEL A of i ol Rl en B A RESALY <.
transdexmmd] patches mmy]glschauxed al cohol diluent or dispersant,

00203} i EbicifneRc s dbnimoSiCEs PirroNEoRERAG Pa FraR b in o
SUI‘[&b%ﬁM@ %ﬂtﬁﬁing%h@&ﬁi%@ teRbsncHPsRgM I bFﬁlssdl{?‘é‘d 4GB @r more

enmul si ons and suspensi ons. O her comonly used
carriesu iaaidra firgopical @dméargstiation 06 the cGpweyndsad %@ fssention include, but

are nof i 4 i orrRE R e pel B R el BOBRERe 0L
polyoig%bzﬂ}ﬂ&fee ybly&@ﬂrapyaﬁﬁgbﬁ%bhﬂ , 0hullsifyirgl wiast £hd Wite0t Alesimatively,

age fornms al s e used for the purposes of
the phprynapghiaeal epmppoDED 1pan be formaulated dyyp sefnble 1@8@%@%@?@9 gpafaining
e el PGSR b0 B0 Aol AL, TRk RO
camefse rSaﬁtlbla cerriessaiheludé, bubare mron]umftexi wpynificral dlh eoxbrtavmnndmafarate,

and treatnment of antiviral, ticyl arl nti-
polysqraate £Detry o ierEs crars e el 2o Pﬁ%ﬁ%?l?%e&&ﬂgai%hol and
water' evel s of between about 0.5 and about 75 ng/kg body
wei ght per day of the protease inhibitor conpounds
[0020@k For opieknlmér esenthe mlaamsaeauical wnaoosmn@ma@ tba ﬁgﬂrﬂxb&ted e
eat ant i.vi hal

mlcrog %{S@%%}?%:}gﬁg DiC, g %s ed.lstegll ga[l orp ﬁrre%ergbl’ly, sglutlons in

isotorP) PH BRG] Saile sAMROG Het Gith oot withbst d Iﬁv&mam@a sidhlds be
adm ni Stered fromabout 1 to about 5 tines per day or

benzyllkarvrachlpaidg, Adsrnatieddifpherfikalmis wses.dhe p@@ﬁceuﬂcal
comp %@%’p@&}[ %}fo%uﬁl?e'& 19% Uﬁl et Sufh S5 gt%i fuflf acute

amount  of Ive 1 ngredient that nmay be
[00208P M @ﬁﬂtﬁﬂcéﬁmbbﬁn@ﬁfsﬂioﬁs ofhiseiniattion naypr sachecelninistered by
singl e dosage formw || yvar

nasal aerosol or inhalation. Such compositions are prepared according to techniques well

known in the art of pharmaceutical formulation and may be prepared as solutions in saline,
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dependi ng upon the host treated and the particul ar
node of admnistration. A typical preparation wl]l
w@oowaLassd r om about 5% to about 95% acti ve conpoOU/NS2006/029988

b s g w1 ek S oW B o b (SHLLG 8 odi. t | On n i
etupte i nab e By BER B TP Nt B B S R G pace
blo.alva\ﬂaﬁiﬁt}I A80Reapesd, bh@Bs othkr ddilkfﬁltiolt’l‘dla@mtﬁlﬁmﬁ@l‘imm}&ﬁsmg agents.
nmbi nati on, of a compound of fornmula | and one_ or

[OOZOS?Hn@na@mbpﬁm thephapacautical SPIBPHHAYY e formulaiedtog oral

he conpound and the additional agent should be
admmﬁﬁétgoer{m at dosage | evel s of between about 10 to 100%
[OOZI@]f In dnbtheﬂexﬁ‘a@hmﬂir il doynpasitibns aftthiseavention additictallyrcapyprise

snothes ROV HALAEC B BELEL R ABS RSy PV Steh Sy IaoHp BT s put
are not f?m?tQ B0 Imih iorAORAAEy %@ﬁt@%u&:ﬂ a@&'-n'?n'aﬁ5§[ Bfertdlo, pegylated
e phar maceu

nonot hef apy regi nen. ical conp05|t|ons
derivatifed infesferanrovem pamdsyapd niaznmsai, b;heaalmﬂ-mr@ltagpetd, suph agwibavirin,

aman R BUE 258 S AL s

and NSINS4ACRBibitbf); tlﬁﬁibﬁ&%%f @fhelﬁ abled v thOHCN Rfe cyblCincluding
carriers that "are commonly used include | actose and

helicageoand potyamastse inhibitors ainhibgtorsgd aternalyribasgme Goiry Drg@Bspectrum

/ US2006/
ol T EOELERIPER oG 3, EMRSRLA Y s
5,807 8@@5611958 178! 6/8441365, 6 05dL47Q§W(S97/40®2$d@V(D 88140381,aK0 00/56331,
ri ed .cornstarch. Wen agueous, s ensi ons are

d
and myeapliRali¢ actshandrderivaidess thepeot e ipa g timahkimyted to
coMPEURTIRK; W Ly edinddon orfqnﬁepkfh]é 465 9b08ls0 HANHRlank bt ol

certain sweetenin avoring or coloring
Antimagebitis& ayivichsCGhdeotherdpyl. 44 P-B32@3000ané EnSitRateslt 9,541 A86.
phar maceuti cal conpositions of this invention may be
adm nistered in the form of suppositories for rectal
adm ni strati %ﬂiﬁ These maifﬂ be pr epare by mi xi ng the
agent with a tablé‘lno |rr|tat|ng x0| whi ch

is solid at ‘ ~ e~ U ctal
t enper at ure ana ref re rrel he rectumto
rel ease 2 ) s I S i cI ude cocoa

butter, b&esyax and polyethylene gl ycol s. [00204] The
pharnaceutN al conpositions of this invention may al so

be adm ni stered topical es ally when the target
of treatnent incl udes%@@l%ﬁgségans readily
[00212:? ?ﬁﬁ?dlf&lvﬁng & 1nt1 s%?é ué%@mhfeﬁ?@hﬁpbrade%h&%fégnﬁg REASAR s

or t wer intestinal tract.
availaSLeietsaBttesamhlcetainsfﬁhrrgnm)l ons are readily pr epar ed for

oo S50 R RO R R T o

Scherﬁlff &8tidd) Kenil®efRl NJ;supposi tory fornul ation (see
above or in a suitabl’e enema fornul ati on. Topically

[00218} dlmerdn’t mansrmT(R@g Aq@ymwrf@mntﬁéphﬁs?édava[ﬂ@biz@@}n fefrering
i cal ions, the pharmaceutical conpositions
C"fp%q& ge’f“i‘%%l? g\fjted in a suitable ointnent containing
[002 1% eries/iriiny"em SRS RIbASIRh ($llﬁtaelhdﬂ>dﬁﬁan(ﬁy}5SIdll\&d—t]ﬂ;[ZOdmb or
nore carriers. Carriers for taopical S’I 1@& %eﬁ
carboxzieide sipabierFomr [P harmagaicalsing nE Pty desp, gl an the
Merclt h{ﬁ'e% &4 r8%365n T‘b@{}ﬁh Eﬁit 51%(19 W PR S REHEAROMBI fh$n Schering

ol a proopyl ene
Corporatlon Kenilworth, NJ, or as COPEGASUS® from Hoffmann-La Roche, Nutley, NJ;
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pol yoxyet hyl ene, pol yoxypropyl ene conpound,
emul si fying wax and water. Alternatively, the
WO b@roaseut i cal conposi tions rray be f ormul at edPCTIUS2006/029988

e e e e PR R

Nutleypf@t meceuti cal |y acceptabl e carrl ers. Suitable
carriers include, but are not limted t

neral oil
10021 GoiRsiteran’ MEMHEOERAND: Togom pisaraEEaSD ATE 2hy spleem
l.gphol , 2 octyl dodecanol, benzyl
HOffm\Qﬁﬁ(Lﬁ%tCﬁ@g\mﬂv\g’tlgf [ 00207] For opht hal m ¢ use, the
[0021 Ph'BerefoL Uh¢ana BEME@R@; incenferomeglplive? & Gilable ditced Baghringer

m croni zed suys otoni c, pH adjusted
Ingelh@%?h@”éla%%'l“i"% e 1‘?%}’&}‘4;@;[& y, as sol uti Jons in
[0021% ?ﬂfgggﬁm@i@ u&’ﬁ’te& %1&&%?%5&&% phi %ne@érbﬁhegucwalz Ru@#bron

a preservative suc benzyl al koni um
availaldlh i Shemitdho.dapati vel y, for opht hal m c uses t he

[0021 ﬁhﬁfmg igge%%@?r? %lpgg( g 8 l‘la"comenL’flci1 Great

Britaifphar maceut i cal conposi tions of this i nventl on may al so
e adm nistered by nasal aerosol or inhalation. Such

[0022@JoAPEERON® rarxéurp oé pattiesd akpbe dntenfargns wadedphhntegfraen Swpences,

ramceutical fornulati on and may
and avﬁﬂq‘\iqnérﬁg’rﬁlgg‘égﬁ rs‘?% it %"ﬁs&?h saline, 42 WD 2007/016589

[0022 ACThé k320 066 2988Gs veebhayintigeane 8 mpdmtat obd fdmﬁ}r oﬁhglﬁy
sui tabl e preservatives, rgpor ption pronoters

homolegpispecies-PEvAIcIPERFIDS it IERibY s AFRiGRon ke pigliferation,
and m' %gtg gllfrﬁn%%@ kesg&llsg b§u!8h 4! fn}tﬂer?e{rﬁlg hl%ﬁ& Tt TS0 BRAL Sr interferon

enbo : ar maceut i caf
gamma.off‘he)35/[e1m1<o]mﬂere;renatrj7 60 hiyTavedfih Editioor al dm n| stration.

S I L A R
interfedBH.| A¥ddrd@hg R08Mher RABHERRL Y 1B afeHtic Bbﬂffltﬁﬁ@ﬂi‘ bf thopedlent
ant’i-viral —agents include, but are not linited to,

inventiomuilzaouariat dpha mgeem@n 23 ueh thesthepapeytig-compipgtipn of the present

mvent&%@%ﬁ%@ l%ufgh%pﬁ%gpﬁ%gefr% er \e/agl%gl%egm‘b&{ngﬁeﬁte{h%r{%m&apeutlc

combidftidd GaMé pieSont nﬂ,'@ﬁtl‘ﬂdrﬁﬁ’tﬂ[t%s re%BﬂlbIrﬁhbalmwjihfb@fercﬁi Tesr 2b. In yet
i nhi bitors of hepatitis C %rot eases

anothgrrentbsiinenns, themerem neeeyly ﬁ.alﬂh@ém%l)feron RH Pb?‘? ofergrons
sultabﬁ @?{he?%sg &ﬁvéqﬁoh%h‘f&v life cycle, including

merase inhibitors; inhibitors of
[0022B (& HN@RON—A@(Jnterfemumyphabl]?g&thmg:mough), viral

i nhi hit as | MPDH i nhibitors (e.g., conpounds
00224 WHEGIVERRED Pat ent 5,807, 876, 6, 498, 178,
[002235%%@@ v$®054, 472, WO 97/ 40028, WO 98/40381, WO

6331 and nycophenollc acid and derivatives

[00226h &)RDPFER@N®, ncl udi ng, but not linmted to COVPOUND

: nmbi nati on of any of the above. See al so
100223 QR ORE e CAnti nicrobi al & antiviral
[0022@]1 UMIFERON®4, p 859 (2000) and U. S. Patent

1,4 H HONONO

[00229] (g) WELLFERON®,
[00230] (h) consensus alpha interferon available from Amgen, Inc., Newbury Park, CA,
[00231] (i) ALFERON®;
[00232] (j) VIRAFERON®;

[00233] (k) INFERGEN®; and
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O O H N COWPOUND XX [00211] The follow ng definitions
are used herein (with tradenmarks referring to products
w?mmoabkse as of this application's filing datBgT/US2006/029988
< g “”Q@@‘ ~Peg-latron” nmeans PEG | NTRON(r), peginteferon
[0023%] HéﬁéyFﬁgggkﬂgble from Schering Corporation,

[00233{6A is\WeddghizedNBy skiDO@paktitiduats, aproteasa iushibibst el de Preferably
interferon al Ka 2b avai |l abl e from Scheri

adminigisFqsiorally- obriean iswe BRicaRy adessarad ovelly o NFyehplessaeifing
eri RN R AR LHARTRH A, oyl 850 s o
regimeCORua, ddel aompénentiefcedntedation etcbtﬁdlrlgbto s Inveatxon reay by

8365, Twelfth Edition; also avail S REBETROL r
adminisfegie SSE?FéFeﬁBh OB 5B I LRI ERFHY ?IF‘#a , or (r)
B
separatEElﬁé@éSbrms ]imememtrémﬂmamn aap faddifianal wgent m@mmstered as part of a

single Ro3sgRBRD Y1 BRI AR G P GPCRR A (B8 T4k RS BfE i vention

involvéd £Bmbiahi sFPokomaihe sﬁ&ﬁﬁ@éﬁnoﬂﬁs of &0R tdth OLBﬁlI’ Iﬁﬁ}ﬂbe
means BEREFOR(r), i nterferon al pha 2 avail abFe from

dependBuébn thegaecific agetnte phedoh oiles cemppwsl in thegombination. As
ecom 5Tl PURL RN o AR 05

about &milioahUaofabmmﬁmmc@ﬂm Japan; [00219] V\ELLFER(]\I(r)
interferon al pha nl available fromd a Wl | c

100237} Ticcordngky; agesfs (FRer jagogepn NEFERGREIII210 4853t Gfoghespise)
that mgﬁgy (&g 11”1‘ EIF‘KQIH? FD B pBREEofis! 19&6%5151@ frﬁ[hd@clb& relfeel%)t
a a rom [00221]

avai ue Frederlck
limited tog Aﬂlﬁffﬁﬂoﬂ“ﬁ(aﬂj‘ufnﬁndﬁterfamn lafehel) inenilebla frmaHsman @nbmr: Sofences;

eyl BbaB { ALK IR B BRFr I g DO SC e Bring Ripueh

n (8}
BSOS 7 L ST SRS, Oy s
Safetygﬁ‘rPﬁgylafEﬁ(MWkd):lknerfactemlplmnlar gonﬁﬁlieﬁl witlviitérfdroEdiphi-3ain

[,00222]. Acco odi fot
noncitFiggieRETEHs RGN S oPaanCEoR PRl A HRE L g
conseﬁsgs ARQEREH (eAD 99 ! n&'ﬂ "E&ﬁ&ﬂ:?ro? @%ﬂﬁdn@usﬁlﬂf@i’feﬁﬁ{ inQRe Peatment of
e present |nvent|on utilizes natura

Chromcritlelafﬂes'bh Gratroadterok. Hepataled Apentl ft £8- é@%ﬁo@ﬁ%\& terfron-pipha 2A
(RofeI%n A;Gifoche), Iymphoblastoid or "natural" interferon; interferon tau (Clayette, P. et al.,
"JFN-tau, A New Interferon Type I with Antiretroviral activity" Pathol. Biol. (Paris) 47, pp.
553-559 (1999); interleukin 2 (Davis, G.L. et al., "Future Options for the Management of
Hepatitis C." Seminars in Liver Disease, 19, pp. 103-112 (1999); Interleukin 6 (Davis et al.
"Future Options for the Management of Hepatitis C." Seminars in Liver Disease 19, pp. 103-
112 (1999); interleukin 12 (Davis, G.L. et al., "Future Options for the Management of
Hepatitis C." Seminars in Liver Disease, 19, pp. 103-112 (1999); Ribavirin; and compounds
that enhance the development of type 1 helper T cell response (Davis et al., "Future Options
for the Management of Hepatitis C." Seminars in Liver Disease, 19, pp. 103-112 (1999).
Interferons may ameliorate viral infections by exerting direct antiviral effects and/or by

modifying the immune response to infection. The antiviral effects of interferons are often
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invention utilizes natural alpha interferon 2b. In
anot her enbodi nent, the therapeutic conbination of
W b@7p16s8ent i nvention utilizes recomnbi nant al PEEUS2006/029988
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i nvention to any specific dosage orms or regi

in WOri/$8369awhichdsinsameratest heiein e iernr o (heacey RASA @7$>dmes 9-22

th| ve m ni stered separately,
andpatgg 2t4hl(rehr ﬂorp%ﬁngzéfy}glgo% i nation thereof. [00236] In

[00240N E‘hﬁ hipaatioR iay aldddnyuled fhsiaisteninp i dyarchamne: ]i’4ﬁ0&n<61m0&ylgenase

are _adm nistered in par at e . dosage forms., In
inhibitgfh bt iehbIlomAaYRdSe Hh’ln"%%ﬂ% iy conrnivatRy g chdncreasing

blood?eﬁ)ﬁlfsbo? oﬁpo&dcﬁ%eﬁ AAORAGRed B) yd th the protease

tor-or as a separate dosage form As this
[0024i hifexnteindwdiment of tlasmaemimmhnvrzltf@saan’P igtehipauagsCYP ghibitor that

c anmpunts of ea C be dependent
o RO B SR B SRR ot
this m%a{fmnn AtheQNC YPSnhibR&S %hic%dblh)éreﬁﬁét'linﬁ@%dﬁb agtohavi
dosages of interferon are typ| cally nmeasured in U

94/1 44385)gketocoamﬂn teplenfomyein,| ey hbratole, Zysosparsn Clloaeethlazole

Acc [ I agent s C
L I g R
sertralide, ﬁﬁlmhivﬁaﬁélﬁﬁa\m hﬁlpﬁen@@lﬂﬁﬁwﬁ@bra’ﬁavhhSeﬁluiﬂaVﬁmIbpmﬁvu delavirdine,
i n¢lude, but are not limted to, Al bufe

erythromypigny =944 ard G%@%Ub%%\?é?ﬁe%‘ﬁ Y&y lah%bﬁemﬁcl%%%am

ketoc%%kc?l@ Ct?&qu&%@%g&\l% H;Pé?rz@ g’ﬁpﬁ. 2 g}%g@*aﬁ&f clomeafiRsld. Neor

preferred dosage forms of ritonavir, see United States Patent 6,037, 157, and the documents
cited therein: United States Patent 5,484,801, United States Application 08/402,690, and
International Applications WO 95/07696 and WO 95/09614).

[00242] Methods for measuring the ability of a compound to inhibit cytochrome P450

monooxygenase activity are known (see US 6,037,157 and Yun, et al. Drug Metabolism &
Disposition, vol. 21, pp. 403-407 (1993).

[00243] Upon improvement of a patient's condition, a maintenance dose of a compound,
composition or combination of this invention may be administered, if necessary.
Subsequently, the dosage or frequency of administration, or both, may be reduced, as a
function of the symptoms, to a level at which the improved condition is retained when the

symptoms have been alleviated to the desired level, treatment should cease. Patients may,
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Inteferon-al pha 2B + Ribavirin); pegylated interferon
al pha (Reddy, KR et al. "Efficacy and Safety of
woegylatsed (40-kd) interferon al pha-2a conpar eBCTMS1906/029988
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assenbly an ease. [00238] Conpounds that stinulate
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. E.B. et al., "Russian erience in Screening, ..
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non- i mmunonodul at ogﬁl or i mmunonodul at ory conpounds

COMBEUNR &% md atherd MPIH dnhibitars di@clg@mi'jg ifed Stater Ratents %37,876
o 08 SRR BB PRS S RS o,

such dyeftehavirdyr doﬁf‘tﬁfﬁfdﬁ@ofﬁ@eofthe ghovepage 273, lines 9-22
ine 4 to

100247 AgPiippelAee s cimbe &G ReTO0 AR REPh FSEE] adle dbsage form
compfi%ihg g%‘ﬁ%n{: %@%mﬁﬁgﬁ%ﬁ%ﬁd ah AR50 bnti- ¥R agent.

Itors ray be use In 1ncreasing liver _
Alterreainelgrihe aiditoma] sged! mey be edmasitergd sépandely feueths cofapound of this

. compounds_that.are inhi.bited by CYP. 100241 f an. .
inventih Ga PO AL 2 BRIAIR GoAy BIET SHeTo G el enh 5 B ptered
prior &)YogtthEr WiR bPfdIRWikd @ Eomposition comprising a compound of this invention.
[00248] In yet another embodiment the present invention provides a method of pre-treating a

biological substance intended for administration to a patient comprising the step of contacting
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I mproves the pharmacoki netics of the rel evant NS3/4A
protease nay be used in a nethod of this invention.
wabh@3e163¥%P | nhi bitors include, but are not | i nPEBTS1006/029988
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recurrence of disease synptons. [00244] |t shoul d
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treatment reginmen for any particular patient wll
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[0025&F M. Vi IABSAfYS he specific compound enpl oyed, the age,
body wei ght, general health, sex, diet, tinme of
[00253h xample kit Bingvailahility offR and Sdsqmers ad pogjtien (5 ¢fa Gogppound of
formfidq the judgnent of the treating physician and the
Severity of the particul ar di sease being treated. The
[0025aihree grbupaef imate $praggueddewley raté (11=6al/g@up peperdallppaiministered a
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compf el PHE RGN T TR BPEU! Qs RACREEA pasttion C*
and aRFR B ISNsInhke 2f PERRH ¢+, Wmixk 40 b Ivabebt FH R EGmanRHbefion C*
e

mbodi ment, the invention provides a nmethod for .
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cterized ~irall | ne.nreaiease. .
abou R RigHek ER Y bl FPP R I AE bR LOL gyt
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acceptabl e composition of this invention. In one . .
Derivedrblastasarmples HO0wb) hsesacdilied by therrddiionsd 5 1y ef fezais aci to
tr.eat aﬁj?ati ent.suffering froma HCV infection. Such
prevept IR O HECTRRY Bl et el y

[00254] The determination of concentrations of both the R isomer and the S isomer, at

position C*, in plasma and in dose solutions was conducted using a chiral liquid
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eradicate the viral infection or reduce the severity
thereof. In another enbodinent, the patient is a
wheovanidsed ng. [ 00246] In an alternate enbodi mePCT/US1006/029988
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[oozsgjo ebheRh pgééﬁya%n the Bétﬁféin%ﬁ@i\éﬂtswaé’&lﬁ@ﬁvedﬁﬂ g@ltaepesume of
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absolute ethanallis round bottom evaporation flask, then heated at 40° C and sonicated for

(9]

approximately 5 to 6 minutes (min) until dissolved. The sodium lauryl sulfate and PVP were
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and i nvasi ve devices, such as, for exanple, shunts and
stents. [00250] In another enbodi ment, the conpounds
w@boorkiessd nventi on may be used as | aboratory PODUS2006029988
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serine protease isol ated

tightlyNBEpREIR. Hisvoe daves (feonnsa] myHikegays | qfd@z@ﬂasaéé%TOéhe dry
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dose oB 3D sugimi. cdeitherghe Roson@r;at 6F, the SovapeauatiCof orfthe Ruf &t G mixture.

whe th t %.R
The efBEERDES PRTTHOLH SBa LT SUGNSFigh opBEpr hsiaele e
studlegag’l&ggbﬁ@lqu@g@ of 30 ng/ kg. Serial blood sanples were

col | ected to 24 hours (hr) post dose. Derived
Tableéll%xs)naamgla @Sé,gf( 100 L) were acidified by the addition
of —5—tof formcacidto DT EVENt 11T Vi[tTO Target
i nterconversion., [0 54] The (?Iet er m nat i onlapget D
No. ofRasent r at¥ns of _botHt he nd Dhe Sviebaner o0
at  posi tYOH c | Forpaions a‘ﬁﬂqu”lSt‘arSa sofig/kens olume
conducted usingla chiral |jquid 48 WD 2007/01658 ?mL/kg)
CT/ Ub 029988 L/Bpl83R* o VB, -
C/tawgbg%ll%nggggs pecﬂﬂmcop_ﬁ{%‘?é%agd%mpouﬁ%g far 10
oral adm ni straf|i gnnt@spat $ I nclude those l'isted jin
Fabl e| ®ral Gamage |3 CgppRuNds Slé@m@raélc Adnini3Qratijon td0
Rat o Ny H= Qi +
mato aol €1e60+-S ll o 1 SUTIE] dl
dunber o1 Eagl t%\”ééﬁ )rreﬁ‘%f‘ 03|t| on @: (1 10
S, 3aR|6aS)- S |<ome|071L(392 mixtur
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[0025 _Bﬁ ?ﬁ]réc?\}qug)g Ef{[%%rggo L éy?daoq]a " %.ln[n%litr serrq.apglooJl _sg’mples?’ were collected
at prelddsd £ 2NN 881 1A, 416,33, gﬁ@Z@Elt atﬁer]obal tainjnietdti@ly Theblood

samples were collected in tubes containing potassium EDTA and were centrifuged to plasma
within 15 min of collection. A diluted solution of formic acid was prepared by diluting 1 mL
of formic acid with 9 mL of water. A total of 5 micro liters (uL) of this diluted formic acid
was placed into each plasma tube. An aliquot of plasma (100 uL per tube) was placed into
appropriately labeled tubes containing the formic acid, and the acidified plasma was stored
frozen at -70° C until analysis. The acidification step was implemented to prevent in vitro
interconversion.

[00260] Referring to Table 6, several bioavailability parameters for compounds undergoing
reversible metabolism could be estimated by the following descriptions. All symbols contain

a subscript representing the measured entity and a superscript representing the dosed entity:
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the active |ngred|ent was di ssolved in

(002661 8 RSoeprksani! hisvalbiligtfahaR asomenanGr after a Guaar et ispmer at

c*, wip

F%é’{h%trélggyé n%la a3 st dcgéétergbnggﬁhéeﬁu g

versuﬁthaﬁﬂ’tét‘ ﬁd: IVTd®e sﬁdiel.ﬂﬁlsd)rﬁelf yl
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Tableé&wa%éa @aéf?‘tlﬁé’ﬂétbilpé’fwrénd were then nixed until

added to the

R?é?tep?r?&q &@'o%%eebdlsomer

sulfate and PVP were 49

fl ask

Ve oe T Aarigd er p-vap for
Parg%ou{) 15Par¥1a1r{11. f ]fé g%?t ‘gfétzc dry o@gsé’ K?sb bt ai ned,
Syt sol | @eas t hen sc@mﬂaﬂuﬁano(l%)t hect,h@ﬁ,,ﬁu@{p(%)

transfefred to a gl ass container. [The solid was| dried
Fgfor 24 hgoay 55 Cin @ vacuum oven 9.3 nitrogen

ShI eed. The dry solid was then mllled by nortar land
Fs’pest| e hfdi8%as storedd-#8 a 0
Fras 96.35 15.76 80.59
Fris 49.23 42.88 6.35
Fg" 139.99 NA NA
Fr® 157.88 NA NA

N/A = not applicable
[00267] Referring also to Figs 1A-B, 2A-B, and 3A-B, the R isomer at C* was more readily

absorbed than the S isomer at C* since the FRR value was greater than the FSS value, and the

FR+SR value was greater than the FR+SS value (approximately 2-fold). Figures 1A, 2A, and

3A are rectilinear plots of plasma concentrations of a compound of formula (I) with greater

than 50% R isomer at position C* and a compound with 50% or less R isomer at position C*

versus time following oral administration of the compound. Figures 1B, 2B, and 3B are Log-

linear plots of plasma concentrations of a compound of formula (I) with greater than 50% R

isomer at position C* and a compound with 50% or less R isomer at position C* versus time

following oral administration of the compound. The plasma concentrations in Figs 1A and

1B were measured in rats following oral administration at a nominal dose of 30 mg/kg (R
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W omm

tightly capped vial. Before dosing the rats, 30
mlliliters (nm.) of water was added to the dry solid
wo eooyioedsed 3 ng/ mL of R isomer at Cv, S isoner BECT/U$2006029988

e g0 i L0, G e ety

followfi{gOsr@ldminBirgtidisR d nomitdl dosd ofB0. mg/ke (S asybnfeeﬁm’é) The plasma
dosing, the rats were cannuldilt ed in the

concergratiopy Ik iies 34/apd 8Biege BeaBcd mrrpisdellowiag o agmwa@ra’ﬂon ata

nominfBLEp LU ROV, Cone, "t " or e

[00268F: Tl Rto L4t positicur@* conﬁhﬂmmxxmsrqbnmve& afterrae opidrdbsﬁr wifdhe R isomer
Wi al | el design as,. 6 s ate s 0S

ot C*, i e AL A RSP b OO TR P E0Seree A oG ER LTI S

1some1%$l”9 nfhgaé'oﬂﬁfbu{@ﬁ gethe SNOm&QTto HRL18taPRREY PR BitFRMR AU of the

Level Rout e Fornmul ati on Adm ni st er ed
R 1son(emg\/ak gysemetl lbmhe( diffeiegye betwermFR 638 ané FRR\NwhBBwasH5.76%.

st oRE iy A L e GBBB s pe o

S isonfeRHEOC wad désedted ithehS@iffbfincé D& FROSS aid ARS) Mnch was 6.35%.
ection and oral adm nistration, serial blood
[0026%]ajﬁim egenof theddtd SetnesitionC moaversivn wasgrategor an agally

admmg daré:d 50se %‘f If% 'R ?sbqa%r atg(FLd sg;‘%ngﬁare%lf With th%rﬂt!ravefx?ues c,}{ « émlmnstered

|stra|on es Were co
dose off teel isonkt ai Of. NPhdeilwsei KIR EIE};TK% Roeswhieh neany thhithe A UCINF
to plasma wthin, 15 n. of ¢o ect%ﬁ(igIB A dil ted
(area wPLAP SHAGTGHR i D el sipgdo FHEpR) etthgy igpnerQ; FF@Vid 3ffer an

oral d(%fe vtfagﬁf@(ﬁ;lﬁsg o btsa’vg ut egfle W@doseﬁv&ﬁtg@enqﬁréfeﬁbﬁsﬂ?

of t formc acid "was placed
Similairkys mequdheawasal 571.:8:8%, indicatiriggbatthof tch atpesit{an00* conyersion

was ST PRIORGNE RS o1 WP 260 B Oy iRy Fne B e

intraviRRisi§la@h@dstefdioz8inat - 70 Cuntil anal ysis. The
* acidification steE was i nplenmented to prevent in vitro

[00279]nTbe BdonSet position ’C)Q@%]SI%W@&mPWg)ermﬁabﬂhéﬂ the SteVeeqversion

o2 A AR SRR Sy e SUPRASER B8 A o

dose of @ﬁel RWoft@r 8ECT haphighaStharNhlat Symlalose 6Dtk @i ifome at C* (about 10-
subscript representing the neasured entjty and

fold). Adfhaugh pisprilardisnd @ PPIsgVadHer the ssrrsyr plithe & iggapes C, the
o ROAOIEER Rl RAPOSL RS LORZE G ot Bbom

dose offthd RésoRer soG e (2- fold), as shown in Table 6.

Table 7 Summary of Dose-normalized AUCyyr of the R isomer and the S isomer.

DN_AUCnr (hr*pg/mL)
R:S Dose Dose (mg/ke) Mean (& SD)
Dose Group Ratio Rat Sai
or | o RatC* S at C*
]éisomer at 92:8 1687 | 156 | 034@0.17) | 135 0.88)
‘gisomer at 7:93 123 | 17.65 | 072@0.52) | 0.14 0.07)
R:§ at C* s4:46 | 1050 | 9.05 | 0220.07) | 030 0.06)°
mixture

?1n=2; AUCr cannot be estimated in the remaining rats
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at C*; [00262] FSS represents the bioavailability of
the S isoner at C* after a dose of the S isoner;
WO 0B208158FR+SR represents the estimted tot al PCT/USZOO6/029988

G Yy P 'i« j | X b. |.| u d‘base- on_t t.he
[00271& lg%%ﬁgg%% gjﬁ@%é Eé’ﬁmg%S X?Olsg% W‘? [7%% gt)r%po 10élose ofblg
achieve®By Rel sdaiBikirati bt edther=Sdd3S of e;arlersemmsmtcneo@sddsaaf&ﬁ S isomer
total bioavailability based on the conbined exposure

at C*. t ThetIRd_ WQMFszalu@@nﬁ ¢ S(isames s ' iveae emyilar ()1 DI ig/ml. versus
f.th ESR ts the
0.14 bl PaIR S BT HORERE I s St TR Pt (83 of the
total) Mﬁe RidofRBf C* @bseéhadebofi BibleSconhiebukieh & th\é%véﬁll'e@l &ure of the S
dose-nornal i zed AUCS after an oral dose of Rp

isomei at @iferA dossrafitlee Esameaﬁtt et actlhﬁé/edvnwbéomr Qmesmze o6 thadt isomer
nd 0 FRSr gsen ab|I| *y of the R

at C* (ekidely et SR BB ARG B R O AR

Table ¥8uithdry of DR ME&I@LE Mﬁhé Riksmefat @@ 38d ﬂwmbméfza AUGRen dose-
after an oral dose of the S isoner versus that after

normalm@ltp\thed@sé 05fhetl?r€ngy|lmr Tabl e 6 Sunmary of all

Dos??éﬁ]é)?i' Igslepd dllﬁlbgé @éfﬁl%dm: Wf@@mm@r )/a]L)ue S
(% Contri b (% FR 80.59 080.59 FMéhﬁ(&’xSDﬂZ. 88
0 FR+s [96.35 15. 7318Qt(,59 Fhie* 49. 23R 4288 635 K%t C*

e g R 1% a N = i |
Rlson‘ll'egétz NATNR, & {685 A Ny ‘0-34<%%;1g?p2nl@21%¥€0-08>

7] |Referring also to|Figs 1A-B

S1son1ehet(l?€‘|sorrer7%3 C* | W28 nor|el 7v8adi| 100506 §9BBEd | OHAG: DRE)

HEP= P -

S OTTET ST1I¢ £ FRR atd atent3 I b
RSatt e FSS vaI 3%146and FRéU R¥SR val Eoéﬂ\x%g%g eat erO.S{OE:%%%)
mIXtehe FR+SS val ue (approxi ndtely 2-fold). Figures 1A,

"Dose 4MuePiEd fHrabuatin@ dobd-horeallized AUELG pl asma
. concentrations of a conpound of fornmula (1) with

n=2; HlU€atrerannqtigresG09teR in ﬁx@rremalatngg@@{ tion Ct and a

Note: 3@?@(&1&1@?%}9@1 c%l}éﬁo(?\ll\rn%rﬁ dlagtfég oisg r%hp E&?ép@é;{}:&gaﬁ aE%u?rPﬁ%iqaghglble
corrpound Fi gures 1B 2B, and 3B are Log- linear plots

[0027%f Fﬁ t}fe%ﬁﬁﬂlfs{r%dnoéﬁh@k S8t CORRURE 1Bdre RS mﬁr@R(tb ¥ at C*
greater than 50% R isoner at position C* and

conversampthamsl toaR chn&dsiowr Thevauddf BNnAUCaINprf ghets§ somer (0. 30
ersus tine foIIovvl or al i stration of
b g Rt L DO AP ESOed 5 S ey Sif] e OF et e arOma prysgmL).

o, TIPS B4 R ot o

DN_AR@IINDS206 020888 isomer dose and the DN_AUCINF value from a R isomer
dose.

[00273] The DN_AUCINF value of the R isomer from an oral dose of R:S mixture did not
appear to be different from that observed after an oral dose of the R isomer.

[00274] There was high variability in the observed time to reach the maximum
concentrations of the R isomer and the S isomer. The mean (+ SD) Tmax values were 2.11 (
1.24) hr, 3.39 (£ 2.38) hr, and 4.88 (+ 3.53) hr for the R isomer after oral administration of
the R isomer, the S isomer, and R:S mixture, respectively. The corresponding mean (£SD)
Tmax values were 2.27 (£ 1.44) hr, 2.52(% 2.19) hr, and 4.88 (£ 3.53) hr for the S isomer.
[00275] Following an oral dose of the R isomer, the harmonic mean ty, value was 2.18 hr for

the R isomer, which was greater than the IV ty, value of 0.75 hr. Following an oral dose of
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isonmer at C*). The plasma concentrations in Figs 2A
and 2B were neasured in rats follow ng oral
wa@owrhiessr ati on at a nom nal dose of 30 ng/ kg REI/USWN€029988

= s e B B SORETRL LA S S e

thantl@el\nfD/malflﬁJodeE&erf 30 ng/ kg (R S at Position C*
ture). [00268] The R to p05|t| on C* conversjon

[0027ﬁb§h@19§>é¢ %&ﬁtswﬂtﬁ‘ebloawﬂéblaw ‘éfd ~°e Rsones 8t positiQiner waggbout 2
times ﬁ‘%lt ofihd gﬁgb?rtxe; al saldﬁ{ POg}d {o‘?:? b avﬁ%‘i’lﬁgf 8 Qbm@ o for the

serve n ora ‘dose o | Soner at
orally Bogedc® [sbmebattposrmonfC‘*t drel dBousie fortthle d}liaﬁy tlosed!S isomer at position

i oavai | ab er a dose o
C*, WhespEseni b ¥ 1 camPHeA SiEe R TAdbe 1%@&!@%%%@%@ following
oral d&é}hg MRSt é~5 to7§?(9 C* ékﬂveks%ﬂ Was bR ;ﬁ&mﬂehpmah e Pdt AN R at C*
oner at to the total bioavailability after a

convetki®e hferqmeerssnuosamd tata l@genergerd e§ersaneatahash whise compared
" ﬁlfferenﬁﬁ bet ween FR+SS and FRS, which was 6. 35%
with thej34igh @Oyt ent of the Rto S at position C*

(00279 P 4G O AV BagpheAsse Pasto@lal |y  admi ni stered
dose the R isoner at as conpared with the

[00278h HPMW@WG axthadi for saperstion 08 A Bsubiateandsypdictat
[0027 Thetval ue of FSR was 139.99% which neans that the
Rﬁ{f (area under the curve fromthe tinme of dosing
NH2-Gu-iABf-Val W) (ablﬁhat)nbusys@@ma@bse‘we@m{t er an oral
dose was 39 tinmes that observed 8 {\’?{3 éh same dos
Asto%w@t@mmm P4V e gage in IBMHQ #f P M DH, s pat giered n
aliquot@st 38¢.88% indicating that the Sto R at position C
conversion was greater (approximately 1.57 times) for
[00280h@Bufierl | y admi nistered S isonmer than for the
Lntra L St ered S.isongr. 00270] The R to
[0025%{] 3{) “\éggw PMQR%B@cW?M@ "ﬁ%acgr oni nent than
[oozsér%élhﬁaﬁv&mﬂl\é%&l1@0 plat position C*. The DN AUCI NF
dose-normmlized AUCINE) of the S isomer at C froma
dose of | RdagerR i sonmer at C* |W&ls hi gher |¢dnanintdssaty |[f r om a
dose of| the S isonmer at C* gaﬁ ut 10-|fold). Altfhough
a simljar trend was observed"for the exposure of| the R
I soner [gyfer, the DN AUCI NH gefs the R {s@mmovErom a
dose of| the S isoner at C* was higher|than that {froma
dose of imMIQKi%orrer at C* (025fol d) h35 pNbwn i | Tabl e
6. Tabl 7 et _y of—Pese rred+zedAYUCENF—of—t he R
I somer a]nM]?*HJg S isoner. Exps% (mg/ kg ?WAUCJNF
(hr*g/ nLDMS@o&qn}%g&p RS Dose Mean (St y/kati o Rat
Sat C* RatC* Sat C R ilsonmer at Cf 92:8 16.87 1.56
0.34 0. ]5/0)th§53(+ 0 88) S0.@onmer at |Z¥n¥t 93 1.23
) 0O
]

17 65 0 72 O B2\ 0O O- 07 ot A EA- A6 1

'\S‘-‘-l g Fo O J.U.SO
9.05 0. 22256(@457\@7@661% + 13%6) a 25 uM

[00283] The buffer, KK4A, DTT, and tNS3 were combined; distributed 78 uL each into
wells of 96 well plate. This was incubated at 30° C for =5-10 min.

[00284] 2.5 uL of appropriate concentration of test compound was dissolved in DMSO
(DMSO only for control) and added to each well. This was incubated at room temperature
for 15 min.

[00285] Initiated reaction by addition of 20 pL of 250 uM 5AB substrate (25 uM

concentration is equivalent or slightly lower than the Km for 5AB).
54



m xture a n=2; AUCL cannot be estimated in the
remaining rats 52 WO 2007/016589 PCT/ US2006/ 029988
WO 0®2p1g5s8Ref erring to Table 8, a simlar exposeeEUS006/029988

1. S, .S, @l ROSIELON C° can be achieved by the
[Dozg%ﬁfﬂbﬁ‘j)"g?&g@zgﬁﬂgﬁ?@ 'er a dose of the Risomer at C*
[00283”]r T@mﬁﬁ@t@d ffactidiEbytaddsuiest 25atL 6 109 IMEADN AUCI NF val ues

the Sisomer at C* were simlar (0.13 hr*g/nL
[0028%]e;l"ga@gferrgd12,0 rEeganaty to HBkedid# t he assunption that

0028§ﬂ§?;%5§§§§30ne roﬁ{i’& @%é@gﬁﬁg% negﬁfﬁ@%?g{ o thGwink HeRhad:
[00290]0M16noboktelsepuratmrt1heth®drer all exposure of the S isomer
A dqse of_ the i soner at C* achi eved a nuch

m”ﬁl}k)@?“’é‘i’b‘é@?ﬁ St HOUR i soner  at ¢ (approxi matel y
ohhan a dose of the R isomer at C*. Table

Oozggpgu%}%gﬁéfog? DN _AUCI NF of the R isoner at C*+ and the S

[00298 s Birery ptmG18Mh2Ah dose- normalized to the dose of the

Primary |1so se Goup R S Dose Dose (ng/kg) DN
[0029M%I‘=‘X é*‘m}éf[ﬂﬁ_&b Rati o Mean (LSD) RatC* Sat C* Rat C*
[0029?@%11& theRNEMat@! cHambBPGB3 f¢A 87a 1. 56 0. 34( 0. 17)

08) S isoner at C* 7:93 1.23 17.65a 0.050(=L
[0029@163@eamray4i@teotoo@13lms at C* 54:46 10.50a 9. 05a
[0029?]0§Z£ L .0.07) 0.300 0.06) mxture aDose val ues used

Ol at i ng dose-normalized AUCINF. bn=2; AUCI NF

[00298}31?Héﬁonib@e>e$ﬁp1ﬁﬁtsexdlctdh ¢ hg 306 rxﬁgsl‘mtoﬁg; 1 50:2. miNoP A 0(0Ihd053-B0
ntri buti on of the m nor di astereoi soner to AUCI NF

[0029%§°B(§1§U e 44i%l e.  [00272] Fol | owi ng the
[0030%5’% fnrvgg{ng)g] ?;Q” fhe RS at C* mixture, there was

conversion than S to R conversi on.
[0030Th8olwahtuk =dPIIN gAldEmdFer of 0.1 METTA | sonmer (0.30 hr*g/nl)

[ r expect ed, for iingl e oral dose of the
[003@639@&%%?6%%ﬁfﬂﬁgﬂmﬂmﬁﬂﬁr@?}"{zﬁ% e, the DN AUCI NF
val ue JITife3Rid ~ of B _appr ox| mphes The jkpRks.t e DN
AUCI NF |val ue fromjan S isoner dose and the DN AUCI NF
val ue f[roma R isoper dose. ([nﬂﬁzim The DN AUCI|NF
val ue af—theR-isoppr—froman—oral—doseof—R-S i xture
di d not| - appear to|be differe(?n)z fromth%xq0 obser vied
after gmoral dose| g the Rjgonmer. [00#Hp4] Therle was
high vdriability ip the observed tine to reach the
maxi rruml3concent ratlQﬁ)ns of th@2R i somer4®hd the S

| soner re—eahn \ SB—F e vakves—were—=2—311% 1. 24)
hr, 3.3915( 2.38) hf100ng 4. 880¢ 3.53) h‘?‘fﬂf or the R
i soner [affer oral pgim ni strafgon of

[00303] Stop time: 17 min

[00304] Post-run time: 10 min.

[00305] Compounds with Ki’s below 1uM are designated A. Compounds with Ki’s ranging
from 1uM to 5pM are designated B. Compounds with Ki’s above 5uM are designated C.
Table 2 below depicts Mass Spec., HPLC, 1H-NMR, and Ki data for certain compounds of
the invention. “ND” means no data. 1H-NMR spectra were recorded at 500 MHz using a
Bruker AMX 500 instrument.

[00306] In a 15 minute incubation period, the S isomer exhibited a Ki in category A and the

R isomer exhibited a Ki in category B. The Ki are determined by the Fluorescence Peptide
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the Risonmer, the S isonmer, and R S mxture,
respectively. The correspondi ng nean (SD) Tmax val ues
woweee/os®y ( 1.44) hr, 2.52( 2.19) hr, and 4. 8BCT/US2088)29988

- crsialf B BT Pl BAPLCTALL YA, S 06l sty e

NS3 Séﬁnefmbtleaieft&fsﬁbbeggﬁﬁkam}ﬂbﬁ 3i:bnd/vas greater than the IV
ty2 value o r. Follow ng an oral dose of 53 WO
[003072 GUmroaek BstipdFsays2006/ 029988 the S isomer, the

0030%%}% 3”%90{%451%? ﬁﬁd%‘gfbﬁa?@Awag% fdr fl?ef §S3 ?P&E@&se:

S greater ue o

[00309] 011}%7s&]ad§'lsaltefnhfbeuon cmnsmms Ki%, loé sdmeuﬂwanﬂpaMdsmf ﬁorm‘ulet heas
R isomer at positio

determineddp #a Assay tsb 3ias IR SRR @W&ﬁ%assay
descrﬂ%@‘?ﬁ'tl"aﬁﬁgout Esgﬁﬁ}chp Wﬁ%ﬁjeﬁ%%sﬁtélﬁ ONER ki, RO Skdihl@ihler, R.

of fhe orfally dosed S isorer at
De F1apio&s|cd> iamd A.@essivtioe. Adpmtiseoseissiy of Hepatitisdsi Wisus Protease Based

o R B S AR AR b 24678 7: b

, ncorp&la{eabg,rr@maﬁgt than the S at C- to Rat C

conversion. Interconversion occurred to a | ar
[003 1 @xTlerassayf wes peaforoedin abeléer wruiaingeumdy r{%{{ﬁag) 100 mM

e, Bl LSRR Al E%%?%Aﬁé?ﬁn%@éﬁ‘%é@“ﬁ%%

peptid®hs fbBiraEbREd@I0Rs dBtb dﬁhﬁdmtﬁj‘slsf mblﬁﬁﬁé’&ﬂlsﬁg,lhlsfmm fluorescence
NH2- d u- Asp-V al -V al -( ha)Abu

microfgife niyﬁer@dedMﬂe@ﬂ SRt BVRRVER. 60 HerBaBat ARG Vih

excﬂa@@ﬁﬁl\’gﬁg :L)g (L of 3_?50%13\@@.? 485 Qe ije HE&nV@fy' %&B@k ﬁluﬁc%(bf HCV
NS3 pgityse iroBuffd0d cmhihim@ 25 ;[LM(IQIQ% pTEpm@ W%annqubaﬁgdéom\]&gmn at

room TéglggllémgeR iy %alggcggtlcma[] i& }S‘lhsnb%xfu%al'tio%?#&;{ 8 85 hgluost 0% a
compduﬁiﬁ'o? T&rﬁfulazl with 5 5‘%’ df/ lé’ss FoQoer Meso1Pedid 12890 e sutfoxide
B(initiate) 00283] The buffer, KK4A’' DIT,

(DMSQX),dW:tSMQEedt\m zescrlm‘lltml cvfé%;E -8il $n Buffer A ¢omgining: 3t WM JiKGA peptide
and prfgncli% ﬁ? ?0 VE for I%I na}ltne Thy}éeicétl%%vag %HQ[@J{ 89 ifdtaddRiofr oF Gh

aliquot of the NS3 protease/KK4A stock to the compound/RET-S1/KK4A/Buffer A mixture
to yield final concentrations of 12 pM RET-S1, 2% (v/v) DMSO, 25 uM KK4A peptide, and
0.5-1.0 nM HCV NS3 protease. Steady-state reaction rates were determined from linear

regression of the fluorescence vs. time data points obtained over a 5-min window at a
reaction time of 4 h. Ki* of the compounds was determined by fitting activity vs. inhibitor
concentration data to the Morrison equation for tight-binding enzyme inhibition. See
Morrison, J. F. 1969. Kinetics of the reversible inhibition of enzyme-catalyzed reactions by
tight-binding inhibitors. Biochim. Biophys. Acta 185:269-86; hereby incorporated by
reference.

[00311] The dissociation rate constant of the complex between HCV NS3 protease and
compounds was determined using the RET-S1 substrate as follows. A stock solution of HCV
NS3 protease in Buffer A containing 25 pM KK4A peptide was prepared as described above.
A 1 pL aliquot of 100 pM of a compound of formula I with 50% or less R isomer dissolved
in 100% DMSO was added to a 49 pL aliquot of the pre-warmed enzyme stock to yield a
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[00284] 2.5 L of appropriate concentration of test
conpound was di ssolved in DMSO (DWVSO only for
weonwrnodsy9 and added to each well. This was i nCROHUSH0E029988

< w30 SRS 0o Do OSER Wby o

for 4 h(t8 211Mv f&aEen bf fel e@Pyrh &-irgfibitor@bmplexdo reakch gipilipritmonwdhe
than the Km for 5AB). 54 WD 200

th : . 4V /016589,
dissociagiyn ng%vv@rﬁzlggased powpgkdiutise aba# LaTrdiusotibsemmso
RN s . I Fib- i 3 Lyo
i g R 1 B £S5 ALK A9l dspobuaso
(vIv), atidethen HOOERIL GERET R leint FRIEY Apvantiining 26 guil Kkt perttisle and 2%

oI o P D o o, PO G000 e 2

KR S2E g iy S LOORBTL Gogm e

1-oxo-2Hépyrasinyd cazbbryhambey] ety 3asino]-p Sedimsthybil vaebulyHay-[(1R)-1-[2-

o T 2R AR SR, RGBSR

The cl’%%é #0BRr 86k nck W8 98dnieRIdver & R fiduva tand 4@ udrédSR]vs. time
I nfection volune: 100 L [00301& Sol vent A = HPLC grade
e

data plutst were fit @ the $oliFving p@egion] F®0t Yerrtt 1HVE HBEC: Gl-extie(-kobs x

IR R R Y b e
contaii®g HeR IMBOAAbhdel theSe Sxpdrifdftal {QQIRMIE kObOR withi®20% bf koff.

mn [00304] Post-run time: 10 mn. [00305] Conpounds,
The half-tife ofithscdselewtivens salsulsfegribare hofk usiog soloHgwing qapation: ti

— 0.695/Koft. " AN91 N9
[00312] Example 4: HPLC-based Peptide Cleavage Assay for HCV NS3 Serine

Protease:

[00313] This assay is a slightly modified version of what has been previously described in
Landro, J. A., S. A. Raybuck, Y. P. Luong, E. T. O'Malley, S. L. Harbeson, K. A.
Morgenstern, G. Rao, and D. J. Livingston. 1997. Mechanistic Role of an NS4A Peptide
Cofactor with the Truncated NS3 Protease of Hepatitis C Virus: Elucidation of the NS4A
Stimulatory Effect via Kinetic Analysis and Inhibitor Mapping. Biochemistry 36:9340-9348;
hereby incorporated by reference.

[00314] The NS3 protease (10-25 nM) and 25 pM KK-4A was pre-incubated for 5 min in a
buffer containing of 50 mM HEPES (pH 7.8), 100 mM NacCl, 20% glycerol, and 5 mM
dithiothreitol, at room temperature. HCV protease inhibitors, dissolved in DMSO, were
added to the enzyme mixture, with a final DMSO concentration of 2% (v/v), and incubated
for 15 min at room temperature. The proteolysis reaction was initiated by the addition of
NS5A/NS5B substrate at a concentration equal to its Km (25 pM) and incubated for 15 min
at 30° C. The reaction was quenched by the addition of one-forth volume of 10%
trifluoroacetic acid and analyzed on a reversed phase HPLC column. Sample analysis was
completed within 24 hours of reaction termination. The apparent inhibition constant,

Ki(app), of HCV protease inhibitors were calculated using a least-squares fitting method of

57



LS ettt

from1lMto 5M are designated B. Conmpounds with Ki's
above 5M are designated C. Table 2 bel ow depicts Mss
WEp®e/016s8PLC, 1H- NI\/R and Ki data for certain PONps2ne629988

sl RGPS SRR A0, O Ayt B e Shion

SeeMbﬁlﬁbﬁwfr@]’]t [00306] In a 15 m nute incubation period,

i somer_exhibited a Ki__in ca egor A and the R
10031] CEwmplesgh s Deticmiation in HE JIRGPUBIN SIS ar 6

00447 B RS RS e £y

level 1Me&eﬁ[®h&aﬁsﬂs aexbhcedPbyCs Me(ﬁdso)?ﬂﬂtyl Wss GiCeayverghe ﬁ@ibﬂyblhty is

ey S Aok BT LS, ESRELEBok B AL
(Lohm%nn Ry, UWI@@&@M%{E&PU fil%n&ih qATREEmASS A48 Rl BarttieVhidg3. 1999.

Prot ease: [ 00309] The steady-state inhibijtjon
Rephcammoﬁmbgemm heyfatitie Cerimals o miebpaiomafcsH dine o Spicpres285:110-

d t hat f
3.16; B985 reatvralit o7 SefREa o Ba) S B T ek 20
Br1eﬂ}7r @1|1é ﬁBlleonMells FereBhaunatyd, W1H1 cdﬂ@}ﬁdlﬁds d1|lJﬂ|ted:ﬁ181ﬁedlein| dontafing 2%
Rubani, C. Steinkuhl er Francesco,

fetl bpeisaRermgBBS) andib At IMSGe AT Ry Braesier RN, wes pytgeted using

Pr ot
e
detenﬂiﬁécﬁlma qdaﬁ@tama@ el -gichebynuitafler enese tr[nﬁﬁﬁp@z}n-lTﬁB. (QRIBPCR or

Taqmap) 8§Sa3’16 é rmﬁﬁ&gto:ﬁgg:@?f o?g%t;)gé o ‘gq rﬁ(g’ﬁ ag;gchngpv%% Iglgalglured
under ﬁe At &hﬁ&ltal(sgtﬁﬁ ElsifY ‘vhe Y2811t D el viability assay as

uor esc as substrate. Reactions were
describaitaforgo lSsct ylmﬁnlﬁ dne,dY R iLmgngB.fG/Bact Nudr 8&i.dpcle Brennan, J.

R ruughhub b St P el S PR 95 P X, an

A.D. R¥od E' 204 Th YRFoSeQtade BtuliiRsTthe fRRIs TN irisaB ARE biovky inhibitors,
stock solution of HCV NS3 protease in Buffer A

(18, 3aRofrSai2nl(2y-2H (M)Ramlqhspy texewds pre-i ncubated for 10

(yrefioficiibonh SHTRARIR AR e MOCoRbu R RACTA). 018 10

(cyclobﬂfwlbhﬁné) W idioxeetybuth §sgaly drs-oyatopenti s|ppiroled -¢carbcbiide.
di net hyl sul foxide  (DVEO) .. was added to a sol ution of

[00317tEXSPPth6 BEHI@!‘“AI‘H@F]‘F@W?‘E@‘%”W?{?MA peptide and
tyl
0031854 A8 p Rl of T A BRI 0 e n
and dqsgsoweg.sap &f@maﬂn SmkgueeDawiey wmtglnmg:ww@n/wmﬁe& fgfveqs
s oy 4 e AR b SR B L
vehmlé'@b/n%?n R A5 SRt RanoBl09rHintl Bok&rBide] T3V PAGRS0 Wad e()% D5W
determ ned fromlinear regression of the fluorescence

(5% destrosgiimwatea) Sepiol blp@d gAmpleswere soBected ig heparnizaddubesat 0 4pre-

dose) O()e (?f%)r, hﬁﬁgud %@ O?g, t1 t I1 EQZ a@c t41 @fa{lhlg %8%9%9(?111mat10n A group of

3 mal€ BESAOHH B! (BaH 121 8EAClizdlel R@veMIf/IrAl) sane sdmiaistratedfaarintravenous bolus

ti ght-bi ndi ng_enzyme inhibj t %g/e
dose of 3.5 mg/kg of the diastereomer in 10% et anol 40% PEG400 and 50% D5W. Serial

blood samples were collected in heparinized tubes prior to dosing, and at 0.083, 0.167, 0.25,

0.5,1,1.5,2,4, 6,8, 12 and 24 h following dose administration. For oral studies in rats and
dogs, an S-diastereomer compound of formula I was formulated in polyvinylpyrrolidone

(P V P) K30 phJS 2% sodium lauryl sulfate and then dosed as an oral avage. A group of 3
g



Morrison, J. F. 1969. Kinetics of the reversible
i nhibition of enzyne-catal yzed reacti ons by
wao e@inidssndi ng i nhi bitors. Biochim Bi ophys. AeCEHUS2006/029988

= Rl PR oy SRS S B oo

compd‘dﬁiﬂ, N goap eﬁgm%Eeamf llﬂh@ig 12k g} etR ramnﬁlﬁﬁtemdlan@ral dose
the RET-S 1 substrate ol lows,. A ,stock sol ution of
of 13-2@2&&\@”3%% PornBeid. (Th beygroralstudissoioas sApRlepwerg ten 4t pre-dose,

[ ST h 1
025, GFPLICE 25354 B SURE s 36k AARAHND ALk AN Sstratfdor. T hoth atravenous
and omal sthahsss pRsimacampled vesodbtaided b cadifteBiBOndestorad @Ifed 0"13 6 until

amalys. SR AUt B b e BT S5 GB A sl b etisSftuia
chrorrﬁMg?&f hliast Hfétry\(‘DCMS/M&) aTnBE@ls' \R}Hill@%ﬁﬂe@df aﬁQ)tlQer studies
to allow fornati on t eenzyrremlbltor

were a;nam;b@ sing amewhlréduﬁ/l\/lwslmthcmesmné@d téchniques were employed

ction was in at e erLaI |Iut4
to cong e TeoB A s ih P SARREI L VN e P B8 sion 4.0.1
(Phar@éht@dfrﬁcﬁhtldh AU Ve, A0A MoKk dul et d)idﬁe abwafig DVSO
(v/v), and then into 192 L of RET-S 1 jn Buf fer A

pharmagelingtivi RAGRmE Ty KRB AS optor §ein i § 2 GNAKYRIN Oh@Hmum or average

conceflpGiclf R ikt gkt ACRER DEAURRn (R g ity

conceBtratidn( ibye3fadin BaS)8-1Rer ft @Bt iffni2 Ses@ctyell p ipx3rhli- life of

ehmmagpéegl;yqugtglpbyr azi oy CT. ! bw s%(?rnf no]qf%&s{%%‘tl)lltlon at steldy s?fétg)
0031% hﬂﬁ{l@‘@/ﬁ ﬂ‘i’an of Iglvgl" W%IHX @atﬁlﬂflgelferal Compou%gs of

openta ] pyrrol e- -car boxami de
FormuhahxyeRain fI uorescence was noni tored over a 4h wi ndow,

0032 e b PR P ppefier U3 Grib i of Tyl s

evaludtdd BraRts(folORMmeXhe drh) AdBiBBtrAtida oﬁysoﬁlﬁibﬂ dfa&dmpound in propylene
| }quressn on. Control rates were deternmned froma
glyco

serows (Zanmalsen grovexef mysBisheriés wer @éfély administered a

nomm]aE gs:g'al Btn‘?é/lég gf&ft Eiga%%ge lﬁ?el? of %§R%§ d of Cx{ﬁl a%{eb (pre-dose),

0.5, 112)2 glrg%r;@lzﬁ f ?Sﬂ&lbg%%diﬂgmsféxaﬁdm‘lmm %roﬁg wAaB Iagimali wés?sactqﬁced per time
0 a e HPLC- tid

point,@nd @vgabomémweﬂm Rs3veRsample WeRR aﬁ%ﬁ%@e ﬁ?%ﬁg%?ﬂmal

Plasmb INLS RS SRYe bﬁtiafﬁeé Hf %Ht{)fﬁgﬁ%dché bedd \éﬁ{lﬁl'eQ nTﬁEc wl’l\ﬂ@tlw@la@as

eenppreVIous descri Landr o,
removedytnne khe aiimél. antiqn@rfgsedﬁwtthorﬁial\,mlmeyq re&ovg traHa;rctfémml After

Mor genst.e ton.
weighiigy e HisE RN oL S toites and R Peasdtith eighalogpme of
waterMThB pladfia Bhd Nicat QehpNevdrs abRase of Hepatitis C Virus:

El ucidation of the NS4A Stinulatory Effect via

-70° Kumiglt analysisaisipgitse mondchinnhLE/NMEM¥asthatdly. Bi ocheni stry
0035 Ve SR S ERSERSE A RS 1 v
[00322] &hb Aet4Rabethif @buse mode] fof tie HCV NS3-4A serine protease will be
described elsewhere. A brief description of this model is given here. An HCV ¢cDNA
fragment encoding an initiation Met codon, a His-tag (SHHHHHHAM), the full-length 631
amino acids of HCV NS3 protein, the full-length 54 residues of HCV NS4A protein, and the
N-terminal 6 (ASHLPY) amino acid of HCV NS4B protein, was fused to a full-length
secreted placental alkaline phosphatase (SEAP) gene by overlapping PCR from pYes2-NS3-
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buffer containing of 50 MM HEPES (pH 7.8), 100 nM
NaCl , 20% gl ycerol, and 5 MM dithiothreitol, at room
Wwa ewpereEsur e.  HCV protease inhibitors, di ssol vedI/U82006/029988

R IR AN BN e

expresdion vattof, gﬂmeh@sfmﬁr(@ldmlt@h) ithenaatetetol-YET-H O EaotSEAP. WAS
initiated by the addition of NS5A/ NS5B sgﬁ@ gie at a
correspepfiamtraeR Bhthgiratontesng with RIS IRy ULRR 0 S8l Segnl 39 in

o sl ot BCPRSE Dol SEGLLETAYUEHESHE e, L e

I on
the saide lodeﬁaapﬂngrPJIB( amtis@olcmlrrgenahsédsmgms‘é(e% 83dal mmhalmng the

Ser13$ ggghef lgﬁpa?ll gﬁlqvgws ng (gt géjﬂ,l\gfn{rgrl}sﬂqgﬁgp P)f 'L?Q% cells (ATCC,

Rock\ﬁl‘PeIn Mvith P%é1(1mlzecpgméﬁ;¥vmsoglma pm\@rlmvpmp or pAd-
culated using a |east-squares fitti ng method of

MT-HAY 20SEAPR] 85%B6 pRETndISTFI0Bfode0Bs 20% Aol egen) é@cembm@nt

based on Mor, on's i fo ht bi n
adenoy BRRgR PR R Gt PO g e gradin cGpPidion gug dysatted
by diaBXaARh Svifh Cd Patarsi ﬁl@:&s llﬁﬂbré'@édRQwMG\gn AQehdwatus rapid
00316] Severa conpounds formula | possess

titer ki ({enfeetesn ysedtto dtierrhing fee auovmRRpini¢ctious ugits {HE) of
recomhr%@%z)d,%ﬁo& SJ( %gtoc rse Qld&e | IOIPC%/ Séﬂ)/ ﬂl&!re%%)é) e% 't%lgﬂgsg&éér,

Wilmﬁ@@QMA!)ﬁv@e de:teﬁrbsﬂ diﬁcgalvﬁgel-ﬁ‘th Qoasrhp@mid ffonpmila (I) w1th 50% or

replicon ceI | s Lohmann F., Kor ner
less Ryiggopeg Qr with vehislq oinhous a%%{ﬂ@élﬁgcw%émm Vits, Ad-
|
WT-H artbgs%*aApg&i &&ﬂ\ﬁﬁ S@J@ﬁ%@g@ég 1ﬁ11'e§te&:1ﬁ’fhé waelglr\&ga yx»eﬁl & the

mice.i ncor por at ed by reference) usi ng four-paraneter curve

jttin X t he ellcon I1s. ..
0032 et edhil chlF R P SO et BBl TP BRIt ections
Woulcﬁﬂﬂ 'b@ 'iﬂ%!hﬂﬁd 2YemefdBtadinaloN] NEcs %ﬂ:@n@ﬁﬁé‘ﬁzeé RetH0s SHoMEind
C. Total cellular RNA was extracted using an

blood maby weR qoﬂlpcte«lgata@éfnrenwme peings, posiainj eptian upiag egfpsyorbital eye
bleeds Bﬁﬁtﬁh \gl[twée tn?,lg gfn Nﬁ?ﬂgar%lac %ggtr? {)\5‘11 @l?rg M‘ou@e serum was diluted 5-

ex reverse

fold vshfh&:ﬁﬁﬂred RlateAn@POR ety BCSEAP in H@@Bﬂlﬂ) wa§ﬁlaysuréﬂﬁl&»1ng a
cytotoxicity of conmpounds . in the HCV repl | con

Phospliad-ight deigeieqn systsaerAnphed Bigsystenpdiasiee hity) Cod R ﬁa Eopix TR717
f

R

samples wBaatordd at¥80‘V@ip;ritho zinalyBrse Mibamoude live. saﬁplegrwme; mh-xed with 2

votums (1{p) CE2MAormitiagit hergRetd i st S ta PP PG, The

samplE?%l%taﬁﬂﬁfﬁecﬁﬁsg‘l‘i’% £8hifdl L@N@VME'S?sthW rus serine

rotease’ i nhi ors,
[OO32$] Bxrmpdes):- Eh{U(IQQﬂIZLC{l{@@SPOQﬁ@;SCI ohexyl -1 - oxo- 2

[0032[5§ [ﬁér az%{eté;ia cflTQeggo ¢He (fc]%lqg_ﬁfl?y of]Fgu% rl{}l‘{égl]clon can be formulated in any

mannérCMahile to@elivana teyapéuicallyy @ﬁ@ﬁl\‘&)éhlouhtlbﬁ/ﬂhk mixture of compounds to
oct ahydro cycl opent al c]rﬁ%rrol e- - car boxam de.
the sublsoB(eE} amnaiipeb.- dn spRaF @fameﬁféﬁhe K iR AAIpsierepmeRq s

comp%&%g b8k %Jﬂﬂ? ' DL VPG etahggpig@@g%@mﬁén@@@ KLY PAS sodium

wer e eva uat e
lauryl sulfate (SLS)
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and dogs. A group of 3 nmale Sprague-Dawl ey rats
wei ghi ng between 250 to 300 g was adm ni stered an
w0 paoravwssous bol us dose of 0.95 ng/ kg of an  PCT/US2006/029988

- tooso RSB e h e 4000, e Sebeechbo”
[003275]nplvp®€/3‘)o£m9[5% 5% dextrose in water). Serial blood

| es were collected in heparinized tubes at 0 (pre-
[0032%io§ L 1¥.083, 0.167, 0.25, 0.5, 1, 1.5, 2, 3, 4, 6,

n ' ﬁ%&bﬂﬁ t
B
compamlm; VR K40 ,eald anspending $&8dna sulwaucldweetband$n56thzjbttfgchloride

of .the diastereoner in 1 @6et nol.,, 40%

followegd iy skggy1dLyIng ) BIPvE g}f:pqo Neng, eEquqn@e?e gc? rsfompos1 1onsoc/onta1n
d1ffere|i‘1? Elﬁf)inﬁb 6?@1(3 trﬁl?ﬁ?e o dl%er&&ng@@éd?ﬂpouﬁgﬂo%orgﬁm49%) PVP K-
30(4%%@ Mnh$h®(%m%e adn1n|strat|oh ﬁor,oral studies in

d. d S-d d.of f |
GRS TR s f e S
compdind$ oA BRI Teah bedthulted sflﬁﬁlﬁrl}'ﬂﬂﬁthb kempeisas d@scrived in WO

oral gavage. A group of 58 WD 2007/016589
2005/ ﬁ@@ﬁ@sn@gﬁrr@ 2@9@8 wheclsp herghe imamosdied ity ePHety.o 300

r ﬁﬁ%lgﬁﬁ§ orally with 40 ng/ kg of the
m033@o¥§2u? and ‘a group o 3 mal e Beagl e dogs (10.9-12.0
[003 33]9]@'( 1M@Sbeadﬂbﬂ’sto©ﬂ éliag Gvhile tley iabverdionichas béenld®s@ibey/ik gorginction with

the de}a&g@ ﬁesgflgggrgth@@gg the o gre%?rll etggrgép%%fs glten%gd gaaﬁgllst?%e Y‘m’%{ not

limit tljrgsc Q dr 4k ﬂi‘vefnﬁb Q¥ 1s%ﬁﬁecﬁ$ﬂh@'s§%@§f 'tﬁénappteﬂd&iQﬁaﬁms Other
I nt venous ‘oral studi es I'és were

aspects,trtdaamtegbsb@ndamndlﬁceftwgameomﬂan dlesicopea@f the follb@\m@g clainid.
anal ysis. Sanpl es obtained fromthe rat intravenous
study were subjected to a chiral liquid
chr omat ogr aphy/ mass spectronetry (LC/ MS/ MS) anal ysi s,
whi |l e sanples of all other studies were analyzed
using a non-chiral LC/ MS/MS net hod. Standard
techni ques were enployed to conduct non-conpartnental
anal ysis of data using WnNonlin Enterprise/Pro
Version 4.0.1 (Pharsight Corporation, Muntain View,
CA) for calculation of the followi ng pharmnmacokinetic
paraneters, such as Cmax or Cmn or Cavg (naxi num or
m ni mum or average concentration of drug in serum
respectively), AUCO 8 or AUCO-inf (total area under
the concentration curve fromO to 8 h or fromO to
infinite, respectively), t1/2 (half-l1ife of
elimnation), CL (total body clearance), and Vss
(volunme of distribution at steady state). [00319]
Exanple 7: Evaluation of Liver to Plasnma Rati o of
Several Conpounds of Fornula | in Rats [00320] The
liver to plasma ratio of a diastereoner of a conmpound
of formula | was evaluated in rats follow ng the oral
adm nistration of a solution of a conpound in
propyl ene glycol. Six groups (3 animals per group) of
mal e Fisher rats were orally adm nistered a nom na
dose of 30 ng/kg of the diastereonmer of a conpound of
formula |I. At O (pre-dose), 0.5, 1, 2, 4 or 8 h
post - dose admi ni stration, one group of 3 aninals was
sacrificed per tine
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poi nt, and one bl ood and the corresponding |iver
sanpl e were obtained fromeach aninmal. Plasnma sanpl es
wowerg/oossai ned by centrifugi ng the bl ood sanpl BST/UT106/029988
PAYY o er was renoved fromthe animal and perfused
waa&?ﬁHgﬁoﬁ%al saline to renove traces of blood. After
wei ghing, the liver was cut into snall pi eces and
honogeni zed. wit h an equal voly wat er. The pl asma
L afdnixtye ol dissisreomeyie cemppdda g EE u;l@ ‘C until analysis
usi ng the non- chlral C/ M/ MS net hod. [00321] Exanpl e
8: Mouse Model ?H 4A Serine Protease: [00322]
The details of t se nodel for the HCV NS3-4A
serine proteasé3 I ‘gcribed el sewhere. A brief
descri ption of t%%sN IS given here. An HCV cDNA
fragnment encodigig an i Ritiation t codon, a H s-tag
( SHHHHHHAM) |, t full-] hHg4§t§anfho aci ds of HCV
NS3 protein, the full Aengtk) of HCV NS4A
protein, and the N—ﬁ%rn1nalé6 (AéHLPY) am no acid of

HCV NS4B protein, was fused o a full-length secreted
pl acent al al kal i ne phosphat asé (SEAP) gene by
over | appi ng PCR from pYes2-NS3 59 WO 2007/016589
PCT/ US2006/ 029988 4A plas hi'd Md p8EY P2
or a piia@inlabattieelly adeaptablelseld pr Gityreatigrdofiemheeibcl oned into an
aggnow ru gr essi.on ect or denow rus (d ontech)
JERTET: Sea‘g‘ﬂ SRFeHEVD, BH%@QB % cor r espondi ng
V eeSk RBmef istdhéater tHd S0% BEHR niiixtule AllatMedo SHeSTsbihbrt dt @i C*
of the catalytic Ser-139 in the active triad of HCV
positiNg3- 4A serine protease, pAd- M- HCVpro- SEAP, was
n pane over | appi ng PCR and subcl oni ng
n§f§J§ usl%ﬁmqiﬁ$e§2/N83 AA containing the
Sgrid 38 oporAlis sﬂbﬁh&ltb@ﬁhphéﬁ@raﬁ\dptlblﬁallbmbﬁﬁﬁﬂédgﬁdodhphatic an
transfection of HEK293 cells (ATCC, _ Rock {
optiongly gulrsiigyted hetergryclealinhatite An opiionally sukstiee aryl, of an Op‘ﬂonally
ro- SEAP or pAd- MI-HCVpro-SEAP, in the
Subsugﬁtgfs%grg%gg%’ Li pof ectam ne 2000 (I nvitrogen).
Ré%nmbbmmNRad@ow-ISbgses were puri fi ed by cesium

C b e s Mo R, EhoyamuS PR LPS i hace, an
optlorfagylshlbsfﬁ%t@d héa%wlgahpme aAd BRI léﬁbé%ﬁﬁédja tyl ok 84 offtidrRlly

ont ech) were used determ ne”"t he anoun
substltuliédahqwromsfl,unl ts (I FU) of reconbi nant adenovi ruse

st ocks. V\ﬁ( ek-old SCID mce (-- 20 g, Charles
Ri ver, ﬁgton MA) were dosed by oral gavage with
a co formula (1) with 50% or |ess R isoner

or with vehicle alone. Two hours after dosing,
r 8e0mbi nart adenovirus, Ad- W- HCVpro SEAP or

Ad:.MT = PO+ elateral tail

vjilﬁ'%mﬁg%@?@ HPE@%‘Q%@@@H men %lf criteria

DIE@&DGEM el B’ Estlﬁﬂéiféndelihﬂy Pﬁlah@ptlsnaﬂytshbétmedr‘@]lqﬁiaﬁc an
injections, would not be included.n the

dat
optio wsy'sﬁt%utemmomh@ma A eptinally spbstifuted h%%fppx%qaélﬁhaﬂcaﬁla
time points
oo 90 AATDA PP o el ol dhd Agte
Rgis an optlonally substltuted aliphatic, an optionally substituted heteroaryl, an
optionally substituted phenyl; or Rs and Rg, together with the atoms to which they are
attached, may form a 5- to 7-membered optionally substituted monocyclic

heterocycloaliphatic, or a 6- to 12-membered optionally substituted bicyclic
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bl eeds, or at the ultimate tine point by cardi ac heart
puncture. Muse serumwas diluted 5- fold with
waele@rioldsed wat er and the activity of SEAP in tPET/BE82006/029988

‘heter@é&%b%%%%%ﬁ%wg% e%cﬁlhgg gag'agp;hgpé régg Bgﬁ?oglaﬁy ﬂ‘.gllftgtngm
add1t1gﬂf§1 h@tﬁrdatoﬁrt mémcﬁfrbmnm oﬂebﬁmRsﬂ op: X, Bedf or dI MA) .
t t
< Roriedt ab opBenay spP SR BapFyeiculonsly HoRgBLR pesfoary, or an
opt101§4ﬁp‘§hl?sﬁtd’é€cfg§1e?[¥éed with 2 volunmes (v/iw) of 2Mformc
ac

hono d and stored at -80 C prior to
anal ysis. TheR, RamBkes were anal yzed using a chiral
LC/ M8/ M5 syste Q;OB 4] Exanpl e 9: Pharnmaceuti cal
Conposi t i BASN 00 e m xture of diastereoneric

c nds oerBhl tion can be fornulated in any
hANED o

38uitabl e to deliver a therapeutically effective

a!EI@éfDéfIQ;faxfde% mlme;[pe&deqmyqrpra:ﬁ@pn@k&uwubgtme@ HIRIREE, an
a mamual n sonme enbodi nents, the m xture of

(e
OPtIOWﬂla§t1‘@|t1§5¢ﬁe‘P}f°é0all@b@fmaﬁlBUQﬂanFéll‘h?ﬂWéed hegegpeysdoaliphatic, an

optio T FEL S o Yo U PR ARG T sl

PRT. /ahlSRQ,OtﬁgﬁB&%ﬂ}h tl{e%c&ﬁ té Which4Heyt ake aached, may form a 3- to 7-
di a&t tlf e .to5neri ounggl 49. 5% [ 00327] PVP K30:
membgeedspys OE‘WB‘ES]OI 13»?_@0‘31@)@?1 YOI conposi tion can be

PRERAE /Y th/etﬁér%ﬂl ¥k B8 gﬁﬁs wiict ﬂi&;eax%fattgélé%t ﬁﬁ??d\}?g{d 5-to0 7-

conpounds, suspending SLS 1n a so
memtsioptisnatit smbstaihted&ncmolcmim hctelrmylcld)ehplﬁanilcl ofe Bypembered

optio S Hisiled ahSerl R BB B oo b aptianely suged
blcycl@é héta@cma@l gh@ucot)r featt BLRefBEkE ofOHROYRUSstRited BlchRIicA
49%) 30 (49%, and SLS (2% . [00330]

heter i ltnmindp e@hé}ﬁ@t@g@bﬁhﬁ@@p wabetenortyh ring enborallyicongingan
addl’[lf)%aﬁr];r]u ea(f’a]éogn gﬁgl? dﬁ r}gC%Wp%U&dEN of fermula | can be

R to the n’ﬁc’53| tions described in

Wh&%@nﬂ&@%@eth&h@ﬂﬁ e dt@n € Nieibh théfy a‘t‘&attﬂahdacﬁ nhgrfehy a ring;
incorporated in jts entirety. [00331] VI.

R7 angtsomigvestys foopabby Ry and B may fam gyértad 66’&61{1‘%?(1 owptiqnally
i3 SEYRIOR0 D83 SRR OB SRBLHBEL i ¥ ot

furthed éssed mppthi anroptisndlhyt smbstédtet] phedyll usforataa ogtidnaltyt subbtitnded 10- to
hlEFﬁ%‘f pe of . th |nvent|on which is defined by the
16-mezp By elitefusy V88 ai ms. Other aspects,
aqy 3NtP 8 Prot8t e BEY; laf@t i ons are within the scope of
the foll ow gl%gcl alnms. 61 WD 2007/016589

P8t iuspcaupnaboosstituted aliphatics an eptisially ashstifueshesiclagliphatic, an
optior?a?l%%srt]iglﬁe@ fleteFr%Ey oeﬁlplhatm an optionally substituted heteroaryl, or an

optionally substituted phenyl;

R3 is H, an optionally substitﬁted aliphatic, an optionally substituted cycloaliphatic, an
optionally substituted heterocycloaliphatic, an optionally substituted aryl, or an optionally
substituted heteroaryl;

L is a bond, -CF,-, -C(O)-, or -SO»-;

Each of J;, J, J'; and J3 is independently halogen, -OR', -OC(O)N(R"),, -NO,, -CN, -
CF;3, -OCFj3, -R', oxo0, thioxo, -N(R')2, -SR', -COR!, -SO,R’, -SO;N(R")2, -SOsR', -C(O)R',
-C(O)C(O)R', -C(O)CH,C(O)R', -C(S)R', -C(O)OR', -OC(O)R!, -C(O)N(R")2, ~-OC(O)N(R "),
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J2 X12 J30~1 ~-NR HHOHONC/ R3 BR2 or a
pharmaceutical |y acceptable salt or m xtures thereof,
wob@reiass9 C* represents a di asteroneri c car bonPEI/U83006/029988

ool B Aol Elone 1 v
NER)RE )CWR) OEN(EHSIOZR PIN(R TR0 B (R, SRR IE@)OR', SNIR) C(Q)REd

ali

-N(R')@fﬁ)ﬁopw(lzg'a@nqwl@m&?&i )'&@S“b“l;p@@%)ﬁéﬂ ORORIR o
cENERIRINCONTERROR, LEI-ATORYIC, COPQROR IRR@)E DY P(O)OR ), or -

P(O)(H)ﬁ({_)R)Réklc;fsz khd Hznsdabtwhgmml ?/ slubst ituted ali phat| c, an

i ona substit ut [ I
sipe Ry gw%ame@%rrwﬁ@ﬁw SRR RE ey aBGpl%?ulSlﬂé]I%fy Snita 3 to 10-
membﬁr‘é@ﬁfdrﬁéﬂfc%@ %‘i-}é}oma‘?fc rﬁ% g&%m%@iRg}ﬁ_F t8 @b}%ﬁdrédﬂ&ﬁﬁimdependenﬂy

teroaryl is -

selected(ﬁ(rﬁ))\l, 0, oNBIGVDIrein theXiqy B(aPrionalby fus@b@.a ng@‘\mwry}f a A5Cio

oG AR SR MR SR BAEL iy AR G s

to 3 sudBetRBith eml 1hd’ep§h’cté%ﬂ%rfséﬁ:&gd feter,ocycl oal i phat ic, an
optionally substitu or an optiona
shigdt R tisiindepemdenstyostopted fmni/{s Cart 1@@hplﬁga|¢aycm cycloalkyl, or C3-
CoocsfRBO R SR £ ISR SUBBLL e e
Ce-C1P9, R@cls @@ﬁtm:rn mmiaut e tal @mEniteradtietdiodyioinalighatic, 6 to 10-

att ached, orma_ 5-_to 7- d I
membgwsmefw@@amew% alipigity g d Poasn R o, g g- to 10-

et TR S AR R A Bt oty

selectedyfiordIg;roreach het er ocycl oal i phatic ring optionally
C.(I) lnafn IJ?,Stogert]her with the atoms to which they are attached, may form a Cg to Cy»

optionally substituted bicyclic ring;

J; and Js, together with the atoms to which they are attached, may form a Cg to Cn
optionally substituted bicyclic ring;

J, and J'5, together with the carbon atom to which they are attached, may form an
optionally substituted 5-10 membered cycloaliphatic, or an optionally substituted 5- to 10-
membered heterocycloaliphatic ring; or

J, and J3, together with the atoms to which they are attached, may form a Csto Cpp
optionally substituted bicyclic ring.

2. The mixture of diastereomeric compounds according to claim 1, wherein the
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addi ti onal heteroatom selected from-0-, -S or
-NR50-; R50 is H, an optionally substituted aliphati c,
w@rooopidsemal |y substituted heteroaryl, or an PCT/US2006/029988
ogtlonally substituted phenyl; R7 R7t R6 k RT-N N X
PA-L2yP3 is RB 0 RS R5 ; Each of R7 and R7' is
pendently H, an optionally substituted aliphatic,
optionally substituted cycloaliphatic, an
NoptionaJ!y substituted heterocycl oaliphatic, an
_%_ lonally substituted phenyl, or an optionally
substituted heteroaryl; or R7 and R7', together with
mto which they are attached, may forma 3- to
ered..cycl oal i phatic or heterocycl oaliphatic
%gn&%gi , together with the atons to which
to 7- nmenbered

Yo
ring;
they are attached, may forma 5-

optional I'y \substituted\ nonocyclic

w of a 6- .t 1R-nmenberled @ption
H%teroaryl n whi ch each h oallphatlc or
heteroaryl ring optionally contai an additiona

eroato sel ect fromenO-,
toget er wwth{the atonms to
attach d, arin R7 and th
fe{ RS‘aﬁ R6 &y ~f or nizdh
o, |onaII ~subs '\uted szcll 3

ﬁhermerhe bIC§b|IC fuSe
fur er fused h an optlo-, | substltuked phenyl tqg c1
for n optiong substlt i- to 16 (reftber ed \\/

I|c fused)T ™Mg sys s H or a ectin
oup [ opt- aIIy substl pha
optlo substltu cycloalip
ptlonal s bstituted hat rocycloa ph t|c
ionally stituted t roaryl or optlonal ‘:

substltute pherdyl; R3 I's H,~ an optlonally substltuted

allpha an optlonally substituted cycloali
an op ally sub ut ed heterocygl oal i phat/ c
tionall yysukstit , or a
N-SUbsti tutegihet eroaryl,; s a
= isce- | Eac 31, 92,538 and’
ghad ogen, -O%,f‘-QC(O)N(R” 25‘;!\02,0
-R, oxo, thioxo, -N(R )2, -S -OOR' |’ -SOZR’
RSQMRM 6Q§-QQR, -Q(OCOR,
X O Q AS)R, -QOR, -C(OR,
ONGR )RR -I(ON(R ) 2,
S F
W W N E

, Or

wherein n is 0 or 1; and each of Z and Z' is independently -CRR'-, S, or O.

3. The mixture of diastereomeric compounds according to claim 1, wherein J; and J,

together with the atoms to which they are attached, form an optionally substituted mono- or
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63 WD 2007/016589 PCT/ US2006/029988 - (S)N(1 ')"i~
-(CH)o_aNHC (t YR, -N(R)N(R )COR ,

WO NOR0JIR )C(OOR, -N(R)N(R)CON(R) 2, -N(FC])/BS)Z)BB/029988
-N(R ) S&2N(R) 2, -N(JFI)C(O)(R -N(R)C(OR
“N(R)C(S R, -NR N NR) 2, -N(R”)C(S)N(R”)Z
-N(COR ) COR % - C(=NH)N(R ) 2,

-AONOR )R, )R, -OP(O(OR)2, -P(O(R)2,
-P(O (OR ) 2, ors - M{OR ), or of J2 and J'2 is H,
wherei n; Two g'?‘ S together with the atons to

whi ch they are bound \may forma 3- to 10- nenbered

aromatic or non-aro ring systemhaving up to 3

Y seldcised fromN, 0, or S,

jendepe
b1cyclﬁ1nf§el n tﬂﬁg ring is optionall y&}?used to a C6-C10 aryl,
¥ Ep- C10 heteroaryl, a C3-Cl0 cycl oal kyI or a C3-C o

rocycl oal i phati and whgrein a ng-gas u
Subst t @ edchM ndepgengent | ecte fro
%N [ de nt | %N ect ro %
al i phat i C3-Cdo c oa ClOc oalk

o7 §8- C10peyeEl oal kyl - @G- C12 al phatl cg C3-Cl®
ycl oal kenyl - -C12 aliphatic, C6- ClO aryl C6- ClO
aoyl - C1- C&2_al i phagic, 3-

et | oalip icl, 6-

N er ogychoal i phat C-Cl-

2 0- menergd het ryl, BT d
feroar yH#C 1 - allp R upt

Osubst i t Gent s’ each i ndepeftentty Select ed9romJ2;©
JI and J2, together with the ato

oW 5 0
attached, my foFm an optionally SubStItLit ed 5-10

rrerr}r])er ed cygl oal i tic, an op pal ly stit
ergd hetergcycNoali c 0 2
hér h tlhe yat'onsl t ic a}\{e N
5N mayzNoxm a & ClkN subst X yt ed
g. 2. 8 m X e of stere ri,c )

007/ 016589 PCT/ U82006/ 029988 J2 J3 o ni ety is NNN

? @ @ @ @

4, The mixture of diastereomeric compounds according to claim 1, wherein J, and J3,

together with the atoms to which they are attached, form an optionally substituted mono- or
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O000O0O"™ O OO CNOON - N\NN\V NN C

\I \I N\ NN OOO tlI, \ANN>N>N-N OO0OOO0OOO
wWORBTPS® S Z2 Z F % ,.NN O O O O or wher eP@I/nS1086/Q29988

or 1; and each of Z and Z' is independently -CR R -,

S, or 0. 3. The mxtur p0f diastereoneric conpounds

according to cfeai wherein JI and J2, together

with the atons to[whish they are attached, form an

optional Iy subsii motio- or 65 WD 2007/ 016589

PCT/ US2006/ 0299 J,2 J3J, Nhbicyclic ring such

that the o noiety is\ONS NN~NNN'N\N 0OO0O0O

O 0O ONSON

bicyclic ring such that the 0 moiety is

N _ N N _
%ﬁr’% ?lﬁ% w’fb}ra— D A
o} o) , 4
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5. The mixture of diastereomeric compounds according to claim 1, wherein when J; and
J3, together with the atoms to which they are attached, form an optionally substituted
68



NNNy NNXrryr~trr?2r O000OO0O NNONS
rrrr OOWtiMOOOO N \ NV / NPINNNNNO
WO 27016587 r ,N', NOOOOOO NNNN N BETMUS20b5029988
NNr 0000 OOS®67 W 2007/016589 PCT/ US2006/ 029988
ttoitti "4 ettt tr! I’ s I(tnr it LIt ~tl. 1

~1 ~1 NNN X' 1N 1 N NNNNKXN
NN N 0 OOO0O NNNI1N NI\jNNNN,NNN\-N
1

monocyclic aliphatic ring such that the 0 moiety is

N S
&7 > FF

6. The mixture of diastereomeric compounds according to claim 1, wherein J; and J,

together with the atoms to which they are attached form a monocyclic ring such that the

H
N
moiety is A
7. The mixture of diastereomeric compounds of claim 6, wherein L is ~-C(O)- .
8. The mixture of diastereomeric compounds according to claim 7, wherein R; is

UY

ju

Z
lllll «(
I
b

9. The mixture of diastereomeric compounds according to claim 1, wherein Ry is RW-.

10.  The mixture of diastereomeric compounds according to claim 9, wherein R is an
optionally substituted aliphatic, an optionally substituted cycloaliphatic, an optionally
substituted heterocycloaliphatic, an optionally substituted aryl, or an optionally substituted
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0010100 NNN NN ,NNON,NO,NOOO
0O NNNN N_O MWMNNNXN ppOOO N1I1

N
0 N

WA2N7BIABN N NN %N NN NN OOOOOor O BCT/UTkM06/029988
BT |

e e Xt ure of diastere ri.Ggpconmpounds according to claim
heterb%ﬁv%fgf\gﬁ%a\%ﬁ n'@l‘" nd" I3 together with the atons to
whi ch they are attached, forman optionally
substituted 68 WD 2007/016589 PCT/ US2006/ 029988 J2 J3
1. 37hg mixtNrepislnsieaeqraerio GORRRUPES gorprding e im0, wherem R is an
optiongBly Shikitied T SMcUipt ol QtoethIRd B, Bl Wi -Orier ei n
JI and J2 together with the atons to which they are

attached faorm a nonocyclic ring such th t.he .J2, .
12. trhe mQXture otf dlastereomerfcycompouncl:ls e%corléifng toc atlm 1%, wherein K is an

N
X
N

optionally substituted aliphatic or an optionally substituted cycloaliphatic.

13.  The mixture of diastereomeric compounds according to claim 12, wherein R is an

optionally substituted arylalkyl or an optionally substituted heteroarylalkyl.

14.  The mixture of diastereomeric compounds according to claim 10, wherein RW- is

. o , * ()
| Nt o‘z, CH3_%_, @;\’ QS | ©A03LL’ O}{ |
saeWliog,)

15. The mixture of diastereomeric compounds according to claim 6, wherein R; is P3, P3
is
Rs R
RT-N" 3%
Rg , and

Each of Rs5 and R's is independently an optionally substituted aliphatic, an optionally
substituted cycloaliphatic, an optionally substituted heterocycloaliphatic, an optionally
substituted aryl, or an optionally substituted heteroaryl;

Rg is an optionally substituted aliphatic, an optionally substituted cycloaliphatic, an
optionally substituted heteroaryl, an optionally substituted phenyl; or

R;5 and Rg, together with the atoms to which they are attached, form a 5- to 7-
membered optionally substituted monocyclic heterocycle, or a 6- to 12-membered optionally
substituted bicyclic heterocycle, in which each heterocycle ring optionally contains an
additional heteroatom selected from -O-, -S- or -NRsp-; and

T is -C(0O)-, -OC(0O)-, -NHC(O)-, -C(0)C(0)-, or -SO,-.
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J3H J, N--NH O noiety is 7. The m xture of
di astereoneri c conpounds of claim®6, wherein L is
WO {0Dp16589 8. The m xture of diastereomneric conpOUOR06/029988
according to claim7, wherein R is NO H\NHN N)-Y
0O 9. The m xture of diastereoneric conpounds
16. adtemngiktige biodiedtedmdric sgcRinds RtotdindAclaimliF, whoein T is
m xture of diastereoneric conpounds according to claim
-C(O)9, wherein Ris an optionally substituted aliphatic,
an optionally substituted cycloaliphatic, an
optionally substituted heterocycl oaliphatic, an
17.  ofihe anature ofsdilisd¢redrmérddeatpdundoaccardingtoi cdaial 15y wherein T is -
ubstituted 69 WO 2007/ 016589 PCT/ US2006/ 029988
OC(qjétehS i 1; "arTt Wb'bt~ "'"U, -S, or -NR4-. 11.
The m xture of diastereoneric conpounds according to
claim 10, wherein Ris an optionally substituted aryl
18.  orThamispiré ofdirdtgresudrit ¢ampoaddhatcerdieg tpl claimni, Whexsin T4s
-NHCE(@)— The m xture of diastereoneric conpounds according
¢laim 10, wherein Ris an optionally substituted
al i phatic or an optionally substituted cycl oaliphati c.
13. The m xture of diastereoneric conpounds according
19.  t dhemixhra of digfierpemericedmpaands esordireiol dJeimulds wheigined is
) al kyl or an optionally substituted
C(O)Iigpgr'oaryl al kyl. 14. The m xture of diastereomneric
conmpounds according to claim 10, wherein RW is o ~/
\ /' \ - N NCH3- 0o \% O NH or 15. The m xture
20. of$T hg ¥ty %%%Weowﬁmmg%%mm@%cgm 1 Whgrem T 1s -
s(oywherein R is P3, P3 is

21.  The mixture of diastereomeric compounds according to claim 6, wherein Ry is Py-L;-
Ry Ry R
oy

P3-; and P4-L,-P3- is Rg O Rs Ry , wherein

Each of R7 and R7' is independently H, an optionally substituted aliphatic, an
optionally substituted heteroaryl, or an optionally substituted phenyl; or R; and R, together
with the atom to which they are attached, may form a 3- to 7-membered cycloaliphatic or
heterocycloaliphatic ring; or R7 and R, together with the atoms to which they are attached,
may form a 5- to 7-membered optionally substituted monocyclic heterocycloaliphatic, a 5- to
7-membered optionally substituted monocyclic heteroaryl, a 6- to 12-membered optionally
substituted bicyclic heterocycloaliphatic, or a 6- to 12-membered optionally substituted
bicyclic heteroaryl, in which each heterocycloaliphatic or heteroaryl ring optionally contains
an additional heteroatom selected from -O-, -S- or -NRsg-; or

When Rs and Rg, together with the atoms to which they are attached, form a ring, R;
and the ring system formed by Rs and R¢ may form an 8- to 14-membered optionally
substituted bicyclic fused ring system, wherein the bicyclic fused ring system is optionally
further fused with an optionally substituted phenyl to form an optionally substituted 10- to
16-membered tricyclic fused ring system,;
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R5 RT-N R6 , and Each of R5 and R 5 is independently
an optionally substituted aliphatic, an optionally
wG@aw3niasss ed cycl oal i phatic, an optional ly subReCT/US10861029988
het erocyel paliphatic, an optlonally substituted aryl,
o§8§&9§%?%§’%#ﬁ§ Est i t ut ed heteroaryl; R6 is an
ORL, i9Hi2 bh WpisaHasly istibstiededdliphbtit,ian Opamallg'tslubﬁﬂhﬂe& heteroaryl, or an
substituted cycloaliphatic, an optionally substituted
optionglly sybstifyed PheAYlopt i onal |y substituted phenyl;: or R5
and R6, together with the atons to which they are
attached, forma 5- to 7- nenbered optionally
22. sThsmittutesd dﬂastwmyméric&ohmbmndswcd)rdingdo Chlilﬁ 21§ wherein R7'is H;

RS ATESRCORL) QALY S UE BLEICHLS s

t hatp &8 0-,
aryl- cf}g_g ag%yl‘,fé ?g (1)9%9%'}%&&?1?4&@@ ﬁfaﬁ@ {gt? toemtﬁsmt)é@m

O -

heteroc@( @) ph@)c-C1-€h, alkgi 5- to [oem @@@W@m@ﬁ&gor 5 to 10-membered

PCT/ Eﬁool%{ 29988 16. The m xture of diastereoneric
hetem&gr[’rgg' g8 dccording to claim 15, wherein Tis -CO)-

17. The m xture of diastereoneric conpounds accordi ng

to claim15, wherein Tis - OC(O)-. 18. The m xture of
23. dTh%mXMﬁI@t%WWP&%QﬁC 232, wihgiein Rpis

wherein T ig -NHC(O-. 19. The m xture of

di ast er eonefMt cgﬁpounds according to clai m5

wherein T j -Q Q.. 20, The ture of

di asiler eq conpsy im 1
~Wher gin S(O) 2

di ster e~ CONPOt | ai m 6

P4- L2 R7” R7 R6 ; and P4-L2-P3-°
S R$ 0 R5 R5', wherein Each of R7 and R7' is

“NTndenendentIy H an opulonally substituted aliphatic,

, eteroaryl, or an
; or R7 and R7', together
are attached, may forma

B frat i.c or
heterocycloallphatlc ring; or R7 and R6, together with
the atons to which they are attached,

24. The mixture of diastereomeric compounds of claim 21, wherein R; and R7', together

with the atom to which they are attached, form a 3- to 7-membered optionally substituted

cycloaliphatic ring.

25. The mixture of diastereomeric compounds of claim 24, wherein R; and R7', together

with the atom to which they are attached, form

e e % X 6
% OO
o,

26.  The mixture of diastereomeric compounds of claim 22, wherein R is

\ 7/
D
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may forma 5- to 7-nmenbered optionally substituted
nmonocyclic heterocycloaliphatic, a 5- to 7-nenbered

wo@pin7onEBY y substituted nonocyclic heteroaryl , PEI/6S200€029988

12-nmenbered optionally substituted bicyclic
het erocycl oal i phatic, or a 6- to 12-nenbered
optionally substituted bicyclic heteroaryl, in
each heterocycl oaliphatic or heteroaryl ring
optionally contains an additional heteroatom sel&ct

from-:0-, -S or -NR50- oget he
7. i st S estline cnineresoar By 2 enab REr s
ring, R7 and the ring systemfornmed by R5 and R6 may
forman 8- to 14-nenbered optlonall% substituted
28. bqu/mmt@refoﬁd@aterqomnwgm@nvndméﬁwm EhehEBRIS ¢ fused
ring systemis opti naIIy further fusd th an
opti onafl y substitu g Hhepil to kg tional ly
substlgﬂkedfg Rp to - ed trlgﬂ/ éﬁmused ring
systen A W 2007/ 01 8R,p /U82006)00291988 K$ * H br

a' "Wtc'trrig group. R50 is H, an optionally
substituted aliphatic, an optionally substitut ed

het rq%%l, or an opt?onﬁlly substi t lesnyl 22.
R, Jhe 'xg%re of di aze(;\er/eonﬁ{};c CONMP R S¥ ding to

clfai mMi2-mherein R7% i SYHM-rand R7 i ClH Tyl

C3-C10 cycl kyl, C3-Cl0 cyc | kyl - C1- C12 al

C6- C10 ar @, G.o aryl-Cl &ikyl, 3- to0 N Ry .

10- nenber ed het er ocycl oal i phatic, 6- to 10-nenbeéered
het eragcycl oal i phata&Cl- Cl2 al kyb,RS- to 1 O-nenbered
heti8r 0 or #s 1 O-negbere eroaryl - C1-Cl12
al ky\%lq?s The m Xt die of dr#¥SKeér y‘h conpounds of
cl ai 22, vvherelnRRV is | .nnnr Yor'22) e’'m xture
of di astereoneric conpounds of claim?2 Va \%r ein R7

and R7', together with the atomto which tHey are
attached forma 3- to 7-nenbered optionally

substi QuRed. cycl oal i phaf} R ng. 25. The 9y &RIU%E of
di i C corrmjtttmqg/ssf\I I a| m 24, W'aeke‘?“m/?{\}_and
R7', toget he™MH wi th the at am\t:oNEhi ch they afe 1‘5‘7

att ached, forﬁ\\& C\~s 26. The}‘n‘?xtu&e of K
di astereorrerl%océmaounds of cldm 29 wherein Ri¥ 72R10°

V\thze_gf)qu ?(}ig??%l =12 a{lplflsgloo 5/1(())2319}' 8 6-10 aryl—Cl—lz allphatlc, C3-1o

cycloalkyl, Cs-1o cycloalkenyl, Cs-19 cycloalkyl-C;-i; aliphatic, C3-1o cycloalkenyl-C;-12

aliphatic, 3- to 10-membered heterocycloaliphatic, 6- to 10-membered heterocycloaliphatic-

Ci-12 aliphatic, 5- to 10-membered heteroaryl, or 5- to 10-membered heteroaryl-C;-12

aliphatic;

K is a bond, C;-12 aliphatic, -O-, -S-, -NRy-, -C(O)-~, or -C(O)NRy-, wherein Ry is H or

C;-12 aliphatic; and

misl,2,or3.

29.  The mixture of diastereomeric compounds of claim 22, wherein R is

/s\\ \f‘% /OTIP“IT”%: | /OT I

v
N

.
TA/-



V~ ~- O 27. The m xture of diastereoneric conmpounds
of claim?22, wherein Ris H 28. The m xture of
waelr@sverseoneri ¢ conpounds of cl aim 22, wher ei nPEI/US2006/029988
RRo\ NR- ~HX Ro NHO~~~ IR0 S~Rlo 0 ~Rlo 0 Ro
O Ro Ro OR10O ,/ O Ro,/ O//OR O ~a,~ R 0~K2N ~
30. RIHé(ihS(tN'e“of drbfrdonsety cohilislbinlrdisl\dlﬂctdiiﬂlﬂ%wh&ein BiK O R o

R| ~ 0RO R 10 RIo OR10K~
onO/S-><,/R|o 051G “’I“
0\ N~NH o'/ "SN

orKCIIZD ORIOO V\hereln OHSH ,Cl Qf

allphatlc -1 aryl , aryl -G - 1% |p atic,
% cyclloa C3- |0Em>_a§u kenyl , />_§
cycl oal kyl NQ 1 al | phat| 10 cycl Gal enyl Cl-1% S\N

N aI I phatic, 3N to 10- nember éd het er ocycl odl i phati c, o6 H ’
1 O-menbered heter ocycl oal i phatic- G -12 ali phatl
0 10-msrrbered heteroaryl, or 5- to 10-nmenbered
eteroaryd-Cl-12 aliphati C' K |s a bond G-12
i phati c, - -, -N NRO- , \>§
| ‘einR9|ls C§r Cl - 12N patlc @% OL
. 29. The m ¥fure of di astereomarl C co unds of ,
¢J aim 22, whergin R'is S-NYtz~ 0 H O~1QIN 0' H 0 O’O

u \// I \/Q
S e
(P N ) )Z\ 1 )p f 7 JA% 7
//\N/'F,L-f;\r : o/l\H rﬁf © N ,© ﬁ)g , ° N
o
i AR~ /]\
(0] H ; (o) ﬁ , 0o ICI) H ’ o lNl )
0
: g AP [
S s £ T+
oéﬁ\N ’ N , )\N or ZS=N .
wherein

7 is 0, S, NRyg, or CR10)a;

Each Ry is independently H, Cy-1; aliphatic, Cg-19 aryl, Ce-19 aryl-Cy-12 aliphatic, Cs-
10 eycloalkyl, Cs-19 cycloalkenyl, Cs-19 cycloalkyl-Ci-1, aliphatic, Cs-19 cycloalkenyl-Ci-12
aliphatic, 3- to 10-membered heterocycloaliphatic, 6- to 10-membered heterocycloaliphatic-
Ci-1; aliphatic, 5- to 10-membered heteroaryl, or 5- to 10-membered heteroaryl-C;-12
aliphatic;

pislor2; and

------ === is a single bond or a double bond.
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I NO H 73 WO 2007/016589 PCT/ US2006/ 029988 30. The

m xture of diastereoneric conpounds of claim 22,
wob@reiassR is HN 4 HS~ 01 0) O NH H H CH N PET/8S20bb/029988
NNN HHHHOII HO Ocl _\ (A NN HN/ C1H
NOOOOO z)pz)p)p(p?(p? ONHjS /I H

31. OT hb h‘llXtﬁféSOf d1@t&k(@1er1c<1:oﬂxﬁao\md$ dcstlZlgSO klaim 31 Z&h&eitl is(a

ISSNONONONI HOHHH 0 z2
bond; pnq Q 1§ zn pptzglallpq spﬂpqtatuted (heterocycloahphatlc)ahphatlc

32.  The mixture of diastereomeric compounds according to claim 21, wherein T is a

bond; and R is an optionally substituted aryl or an optionally substituted heteroaryl.

33.  The mixture of diastereomeric compounds according to claim 21, wherein T is
-C(0)~; and R is -NRy.

34.  The mixture of diastereomeric compounds according to claim 1, wherein R; is an
optionally substituted aliphatic, an optionally substituted phenyl, an optionally substituted
cycloaliphatic, or an optionally substituted heterocycloaliphatic.

35.  The mixture of diastereomeric compounds of claim 34, wherein R; is

, PN PP VU
KCHanKSH:\,KCFpH,H,WL

| 1

wnane | 1 1 A

CF; , CHF2,¥, \j or @

36.  The mixture of diastereomeric compounds according to claim 34, wherein R, is n-

propyl.

37. The mixture of diastereomeric compounds according to claim 1, wherein R3 is an
optionally substituted C;-C7 aliphatic, an optionally substituted cycloaliphatic, an optionally
substituted aryl, or an optionally substituted heteroaryl.

38. The mixture of diastereomeric compounds according to claim 37, wherein Rj is an

optionally substituted C;-C¢ alkyl or an optionally substituted C;-Cs cycloalkyl.

39. The mixture of diastereomeric compounds according to claim 38, wherein Rj is
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Cz--HOHOIl HNOO/--H 000OO// \\ z2 Z2-S
Z2-S'7Z2 00 HO HO" HNor H wherein Z2 is 0, S,

WORDO/016589 C( Ri 0) 2; Each R10 is independentl|ly HCTUSZB6/029988

al i phati G C6-10 aryl, C6-10 aryl-Cl-12 als phatic, C3-

10 cycloaﬁ%;l, C3- 20~ cykl oal kekyl , C3- 1Q9

cycl oal kylG -12 al ) tic, C3710 gycl oal Kenyl - C1-12
al i phatic,lL3- to 1°0-nenbered ‘het erocycl oa-phatic, 6-
to 1 O-nenbered heterocycl oaliphatic- Cl-12 aliphatic,

5- to 1derenbered I;stleroaryl J}m 5- to 1Q~nenbered

het er oar Pl 2 c;, p . and single
bond or”a o@ bond.\ * 16589 ||
PCT/ US2006/ 029988  31. e fi xt ure~of di ast exoneric

conmpounds according to claim?21, wherein T is a bond,
and Ris an optionally substituted
(het erocyckdal i phatl c) alypphatic. 32. The mixture of

di ast er eope Spfpsunds~aetordi ng to charm?i,
wherein T is , cand R an Yption | YN
substituted ary an optional I'y substitut™ed -

het eroaryl . 33. The m xture of diastereoneric
conmpounds according to claim?2l, wherein Tis -CO-;
40. amde Rikthre-d¥athstedbmeHtofipsimdsaacodrdibigas thili@39pwherein R; is
conpounds according to claiml1l, wherein R2 is an
CYC10RIBP§i’10naI |y substituted aliphatic, an optionally
substituted phenyl, an optionally substituted
cycl oal i phatic, or an optionally substituted
41. hateixony of dabterzbaletic coﬁiﬁounﬂb,econipxisinge of
di astereoneri c conmpounds o cI aim 34, wherein R2 is

~-C2, ~SHNSCF3 Il CF3 5 , or 36. The
m xture of di steﬁl@ﬂ cordlngto claim

34, wher ei n M2 s n- pré%‘y of

di astereoneric Qo ds ac® m 1, wherein
R3 is an optlonal ubstltutedBi:irI 7aHI|phat|c an
optionally substituted cycloaliphatic, an optionally

or a pharmaceutically acceptable salt or mixtures thereof, wherein C* represents a mixture of

the R and S isomers; and the R isomer is greater than 50% of the mixture relative to the S

isomer at the C* position.

42.  The mixture of diastereomeric compounds according to claim 41, wherein the

percentage of the R isomer in the mixture is greater than 60%.

43.  The mixture of diastereomeric compounds according to claim 42, wherein the

percentage of the R isomer in the mixture is greater than 70%.

44.  The mixture of diastereomeric compounds according to claim 43, wherein the

percentage of the R isomer in the mixture is greater than 80%.

45.  The mixture of diastereomeric compounds according to claim 44, wherein the

percentage of the R isomer in the mixture is greater than 90%.
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substituted aryl, or an optionally substituted
heteroaryl. 38. The m xture of diastereoneric
W@mﬁp/@msdss according to claim37, wherein R3 iBCHIS2006/029988

o PRI BT Sl g3 ot

percentﬁgaﬁ ﬂ[e‘?@[mmleﬁlrﬂﬁﬂﬁﬁxmf&ls actr than®s5ea cl ai m 38,
wherein R3is 75 WD 2007/ 016589 PCT/ US2006/ 029988 I N
I or CN 40. The m xture of diastereoneric conpounds
47, oPELhLG otf?m e@omeﬁg ’cof(’[p&ﬁlﬁis '&cc%%dfn fo Efh 207N Ein ‘d%f:1
A mxture o I'astereomeric corrpoun corrprl sing: ‘lIr
percentage-olfitid B isoMeDin@hOmbikthirelis Igraaterahapt%%mceut ically
acceptable salt or mxtures thereof, wherein C
represents a mxture of the Rand S isoners; and the
48. erhéﬁﬁ&ﬁre'o? dBsRARlerik Q@ﬂ&éﬁf&s QbcdriiBig 1 Kbl 87 f&hé&h\{ﬁe
to the S isoner at position. 42. The m xture
percentdgedif st R isovrwein the mnipwﬁ@@ammwg to claim 41,
wherein the percentage of the Risoner in the mxture
is greater than 60% 43. The m xture of diastereoneric

49. CRTPAMMISURGE Sdhibd¥eidnQotlpiisifighdnixthie beiiasttRemeric compounds
Cgercentage of the Risomer in the mxture is greater
accor

crgs 1, aman aaeuntieilective tofnhdbiha swinsdrigiedss; exhgroasaepable

| ai m 43, wherein the percentage of the
carrien Q&SQaqlkggvéh‘?%l%e m xture is greater than 80% 45. The

m xture of diastereoneric conpounds according to claim
44 wherein per cent age. of the R isonmer in the
S0. Cie‘étl?j‘i SARRASTRRGPIBHENE A S 6D ; ersamgtic compounds

accorcﬁgr {o4paRofy, %ﬁ?ﬁﬁoun‘f’ Bffective to bt & gér?ﬁ'é WeQeRE: Hid e§1taccehptable

omer1 ¢ ¢onpounds accor di ng to clai m 45, wherein
camelped_]uwttageelmﬂethe R isomer in the mxture is greater
than 95% 47. The m xture of di astereoneric conpounds
according to claimd46, wherein the percentage of the

51. RrhS@BpositidntaddSorBinstid ERirh S0 HWRRERIsaid M pIGHon ABformBted for
m xture of diastereoneric conpounds according to claim

adminisratigihteracpatienthe percentage of the R isoner in the
m xture is greater than 99% 49. A pharnaceuti cal
conmposition conprising a m xture of diastereoneric

52. CORPEsHstSition according to claim 50, further comprising an immunomodulatory

agent, an antiviral agent, a second inhibitor of HCV protease, an inhibitor of another target in

the HCV life cycle, and a cytochrome P-450 inhibitor, or any combination thereof.

53.  The composition according to claim 51, wherein said immunomodulatory agent is a—,
B—, or y—interferon or thymosin; said antiviral agent is ribavirin, amantadine, or telbivudine;
or said inhibitor of another target in the HCV life cycle is an inhibitor of HCV helicase,

polymerase, or metalloprotease.

54.  The composition according to claim 52, wherein said cytochrome P-450 inhibitor is

ritonavir.

55. A method of inhibiting the activity of a serine protease comprising the step of

contacting said serine protease with a mixture of diastereomeric compounds according to
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according to claim1, in an anmobunt effective to
inhibit a serine protease; and an acceptable carrier,
waojoowes or vehicle. 50. A pharmaceutical conpOBU$10061029988
QURY. 1y t:
* claim” gtéc%ar W%t%n%é(orglng ié) Elaﬂﬁ g% 1§ ng)%glt% % (fc%p‘? %ﬁ@&ﬁw amount.
inhibit a serine pr otease; and an acceptable carrl er,
adj uvant or vehi cl e composition accordi

ing t
56.  cAdpeinadof iphiidnahe aﬂaﬂwgﬁégﬁm PIRIGRES GOsROHBING gﬂ Stgla P?
contacﬁ’i‘ﬁ s %Eﬁﬁé %&%a&@w gg%l%{ﬁlpé of Bfsterd e ORI uhliPEcording to
|ng to claim her conprising ‘an
claim mr,lmrammmwbm)n rycordige tit ¢laian5@ it b phamlacageally eflecive empunt.
i nhi bitor of HCV protease, an inhibitor of another
target in the HCV life cycle, and a cytochrone P-450
57. 1 The Rleltid-acO8rdABYo ERIRSH aJvhéi‘@ints'e?i%rs@ﬁﬁe profeaselid@n HCV NS3
conposition according to claimb51, wherein said
proteasgymunonodul atory agent is a-, R, or y-interferon or
thynosi n; said antiviral agent is ri bavirin,
amant adi ne, or tel bivudine; or said inhibitor of
58. 2aRGhiBbd bafr@fingial Hd:w infedtioniih @ padedt@ompridifg kithbtdp dfor
of HCV helicase, polynerase, or netall oprotease.
admlmmrmgdﬁﬁ@lé.natl@tﬁ ageixbre pﬁ@aﬁt@re@man@rp%pomﬁé aféiord%&r%clalm 1, or
n met hod
a com%%{stlff&ﬂgc%gfdl n% e{na{yf ?{Vﬂi ?ﬁaﬂngceuhcélgn%‘géc%}/% %ﬁggl@
conprising the step of contacting said serine

prote re of diastereoneri.c._cgnpoun
Aardos @Hreatmg*ﬁn\%ﬁ‘ﬁ G PB 69 FOBPUOBE GRGRT
admm%t@l%ﬂ;gdto Laid | 1ent adrﬁ’{fgﬁg of didsteRGRREH] l:&ﬁp&fhdg la@domlﬂgto élﬁm 41,
rmacedtically effective anount
ora cmmmshmcm avgorndine tactaimi0yincf platrmecrauhealb'raifeeawmount
conprising the step of contacting said serine
protease with a m xture of diastereoneric conpounds
60. ATBOEHN dcfordflgab Blaftd 59 OfurtBelCMRRRi (RO aREG6Ha0 btBE of O
claim50, in a pharnaceutlcall effective anount. 57.
admlm&ﬁ@rmgetp Iseid ratiewragiadditional @gm’crﬁ:ﬁé@ted filey &1 s e asalatery agent;
eas
an o FRRE LReB  OEE RV I SREE, pP iyl B Rt e
HCV Efeegyclf or eshibinatidne theiébff whaaindajdaddditivhaleageitds uﬁlﬁnﬁ)sftered to
di ast ereoneri ¢ conpounds according to claim1l1, or
said péféﬁ% 5Pt gﬂsagg%pmsﬁgnta@cq;ﬁ@gm) g]glm AR opas a separate dosage form.
pharmaceutically effective anount. 59. A nethod of
treating an HCV infection in a patient conprising the
61. stTapnethodadoondingtteclairg 60pwhatit spalt immmninomadietary egent is o—, B,
di astereoneri ¢ conpounds according to claim4l, or
or y-iBiSHTS qritiymesis spid; aﬁqurég agendilygibyarip gr gmantadine; or said 1nh1b1tor

of anort)llfeéll ﬁgg’t 1Httlk Cﬁb'vyhf% f g@g id Qfﬁp.ﬁl%&néf HEY- he-ggz%e{?otlﬁggase, or

further conprising t
nwﬁd@@ﬂﬁ&menal step of adnministering to said patient an
addi ti onal agent selected from an i nmunonodul atory
agent ;

62. A method of eliminating or reducing HCV contamination of a biological sample or
medical or laboratory equipment, comprising the step of contacting said biological sample or
medical or laboratory equipment with a mixture of diastereomeric compounds according to

claim 1, or a composition according to claim 49.

63. A method of eliminating or reducing HCV contamination of a biological sample or
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an antiviral agent; a second inhibitor of HCV
prot ease; an inhibitor of another target in the HCV
WO pdog/oop8d e; or conbi nati ons thereof; wherei n B&i/tiS2006/029988

med1c‘?1fjcgiJ 156(?&%91 %&g%rﬂ%%rsc%%jpg]ﬁpﬂ it%% %tgx? of Qc%nta glng %gi)boﬁ‘%glc gargple or
med1c3B¢Iaﬁlairetoﬁ506cﬁ@1ﬁnérﬁ fiith a @dxturélof deﬁefE@Ehe@@ compbinglstadcording to
clai m 60, wherein said i muponodul atory agent is a-,

claim A1, Or 4 HOMPOSIOR ALEIBRE S CleWyAbsi n: said antiviral agent
is ribavarin or amantadi ne; or sai d inhibitor of
another target in the HCV life cycle is an inhibitor
64. ofThéimethoel aiccmdmg tp olaymes awkereinrsaidnetpld apqoipegseis sél2cted from
A Het d .of e I na L or redyci ng HCV cont.am nati on
bloodgthes gy e bio Os%éﬁ% $Ura SURGER (RTIUGIEN]: d5YTedeal pyrment, 2
labora%}y'n%%fﬂent ‘aqwrét%f}n@rﬁ@ﬁt aﬂﬂ%@d‘éf of@Fb&H! 118 cSRdcBon apparatus;
bi ol ogi cal sanpl e or~ nedi cal | abor at'ory equi prren}t)
a bloogiar lothgr hpdst finid stﬁraghrastemleonerl c compounds accordi ng
to claim1l, or a conposition according to claim49.
63. A nethod of elimnating or reduci ng HCV
65. CORE aetidAladcedrdRic t8 chiifl6agiveatinsaiidady Fruid 1A,
2007/ 016589 PCT/US2006/ 029988 nedi cal or |aboratory
equi pnent, conprising t of contacting said

66. bilbe eeBeHnddAR3RR.088)- 27&@@0@3[1[&& ~2teplohaxdriyoxydi pnent
(pyra\éin&tkafo H}(p%fn%%e%ylﬁhﬂ%% SAMRLh{- PBW?%R ﬁ 24 € 2”9

Sition accor
(cyclopdopyldneinoet Batioxaedyt [Bityd] ottehydradcprl 63 ntajb pyerore- ]S-aarHoxamide.

sarrpl e or equipnent is selected from blood, other

st oSG cotmiis e SopRadidiumm b HHER o6, inan
amouht%@@ﬁ@&eotb}inlﬁgft ABBline FroRhQQend4 a&:teﬁ@blebﬁﬁfi/erfddj‘lh@nt car vehicle.

col l ection apparatus; a bl ood or ot her body
st or%%e material. 65. The nethod according to cI aim
68. 64 mofhed ef whihifieg the@gtivilyafe seanepioéese camprisigsthe step of

conta%%%ﬁggéé Bro e(ai%smtg t}fe[ c(o%ouléd %cilcgrdlﬁ% (fla1lm 66 or tﬁle composition

accordifipyr dzinngl.car bonyl ) am no] ethyl] am no] -3, 3

-dinmethyl- | -oxobutyl] -N [(1 R-1-[2
(cycl opropyl am no) - 1, 2- di oxoet hyl ] butyl ] oct ahydr o- cycl
opentalc] pyrrole- | -carboxam de. 67. A pharnmaceuti cal

conposition conprising the conpound according to claim
66, in an amount effective to inhibit a serine

prot ease; and a acceptable carrier, adjuvant or
vehicle. 68. A nethod of inhibiting the activity of a
serine protease conprising the step of contacting
said serine protease with the conpound according to
claim 66 or the conposition according to claim®67. 79
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