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It has been determined that the NS4a protein, an approximately 6 kda polypeptide,
is a co-factor for the serine protease activity of NS3. Autocleavage of the NS3/NS4a
junction by the NS3/NS4a serine protease occurs intramolecularly (i.e., cis) while the
other cleavage sites are processed intermolecularly (i.e., trans).

HCYV has been implicated in cirrhosis of the liver and in induction of

hepatocellular carcinoma. The prognosis for patients suffering from HCV infection is
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proteases, particularly the HCV NS3/NS4a serine protease, using the compounds
provided herein.
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and pharmaceutically acceptable salts and stereoisomers thereof.

In another aspect, the invention provides compounds of Formula III:
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]Bt; sl}l?llsaﬁot%]gg embodiment, the invention provides a method of treating,
inhibiting or preventing the activity of HCV in a subject in need thereof, comprising
administering to the subject a pharmaceutically acceptable amount of a compound of the
invention. In one embodiment, the compounds of the invention inhibit the activity of the
NS2 protease, the NS3 protease, the NS3 helicase, the NS5a protein, and/or the NS5b
polymerase. In another embodiment, the interaction between the NS3 protease and
NS4A cofactor is disrupted. In yet another embodiment, the compounds of the invention
prevent or alter the severing of one or more of the NS4A-NS4B, NS4B-NS5A and
NS5A-NS5B junctions of the HCV. In another embodiment, the invention provides a
method of inhibiting the activity of a sérine protease, comprising the step of contacting
said serine protease with a compound of the invention. In another embodiment, the
invention provides a method of treating, inhibiting or preventing the activity of HCV in a
subject in need thereof, comprising administering to the subject a pharmaceutically
acceptable amount of a compound of the invention, wherein the compound interacts with

any target in the HCV life cycle. In one embodiment, the target of the HCV life cycle is
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compound to treat an HCV-associated disorder.

In certain embodiments, the HCV-associated disorder is selected from the group
consisting of HCV infection, liver cirrhosis, chronic liver disease, hepatocellular
carcinoma, cryoglobulinaemia, non-Hodgkin’s lymphoma, and a suppressed innate
intracellular immune response.

in another embodiment, the invention provides a method of treating HCV

infection, liver cirrhosis, chronic liver disease, hepatocellular carcinoma,
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wherein X? is hydroxy, oxo, alkyl, cycloalkyl, spirocycloalkyl, heterocycloalkyl, aryl,
heteroaryl, alkoxy, aryloxy, thio, alkylthio, amino, mono- and di-alkylamino, arylamino,
alkylsulfonyl, arylsulfonyl, alkylsulfonamido, arylsulfonamido, carboxy, carbalkoxy,
carboxamido, alkoxycarbonylamino, alkoxycarbonyl, alkoxycarbonyloxy, alkylureido,
arylureido, halogen, cyano, or nitro; wherein each X residue selected to be alkyl, alkoxy,
and aryl can be unsubstituted or optionally independently substituted with one or more
moieties (or more preferably with 1, 2, 3, 4, or 5 moieties) which can be the same or
different and are independently selected from alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkyl-alkyl, heterocyclyl, heterocyclylalkyl, aryl, alkylaryl, aralkyl, arylheteroaryl,
heteroaryl, heterocyclylamino, alkylheteroaryl and heteroaralkyl;

W is also selected from the group consisting of C(O)-C(O)H, C(=N-0-R24)-C(0)-
amine, C(0)-C(0)-amine, C(O)NR24S5(0)pR24, C(OINR4S(0),N(R24)z and C(O)-
[C(O)]a-heterocycle, wherein the heterocycle may be independently substituted one or
more times {or preferably between one and five times) with aryl, C;.4-alkyl, C;4-alkyl
substituted by one or more halogen atoms, and C;¢-cycloalkyl, whereinaisQ or 1,
wherein each Ry, is independently selected from hydrogen or from the group consisting
of Cy.s-alkyl, C3 g-cycloalkylCoalkyl, substituted or unsubstituted aryl and substituted or

unsubstituted heterocycle, each of which may be independently substituted one or more
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one oPR* BRI R° may together form a fused dimethyl cyclopropyl ring, a fused

cyclopentane ring, a fused phenyl ring or a fused pyridyl ring, each of which may be
substituted with a halogen atom, aryl, trihalomethyl, or C,4-alkyl;

or R® and R® may together form a fused dimethyl cyclopropyl ring, a fused
cyclopentane ring, a fused phenyl ring or a fused pyridyl ring, each of which may be

substituted with a halogen atom, aryl, trihalomethyl, or C,4-alkyl;



hal ogen atons, or C3_6-cycloalkyl; or R and R2 may

together forma 3, 4, 5, 6 or 7-nenbered ring that is
W@e@Tasises or non-aromati c and may contai n onePOT/URIINE066204

het er oat ons, wherein the ring may be further

substituted one or mor e times (or preferably between
~one and five tinmes); R3 is selected fromthe group

o1 X %%;f’w’fodg;ﬁ%ﬁbgn%ﬁﬂ@gm oy b e il Ttine
atogTIAe:aa hadng 0,0ipohy eﬁnggetn;olel{(onfsr Wl;ich Imeo;ﬁrg?alg{ snbf:tfstu&tl bp @-4f
S“'ﬁE&“@P‘éé 'Wed%%‘er‘r‘yﬂ% WP%%YM ’ﬁﬁ ﬁ“ﬂﬂ%ﬁ@ﬁga\ “ﬁ‘y?ra 8

alkéllr:?hsttji LAkgfl,Tg- Moxwuga&YI”@?f ﬁ@lbalﬁf/let?{ RAbAkL, e

d five tines q atom or

halgalkynyd, Gaysrhalqadkoxy, ésl-fdléxlﬂk!p f@x;nﬁ:j kylsml gl Cos-alkylsuldexy, Cis-
kel A el R AT Ce ‘%r“f%‘c@f‘f@%‘%%}‘e%%k?&w‘.k@%%%‘?‘)EWFM
alkat, YJO&'BQKC(&))Nﬂz, mbnat-and dyﬁl;ealkﬁl:@:aﬁaoahlmde mono- and di-C,s-alkyl-
h |- C04- al kyl I .
o SR S 0 o S L e ey i

0-4544BScithdridd QRerO0 etRér fHTH & flsbdBSspiratydhit 8fte r/a;kembeb\ﬂtﬁ@qﬁvmg
one. and five tines) with a hal ogen ato

0, } pf hEnohetenegtomsgelegtgd framiNy O aicy, W@Cls@lsgc‘tféalf?%’(ﬁhﬁ: fipghas 0
to %&Q@&nﬁ?ﬁ@)ﬂyfe'c{égi@l;snn?éﬂfsgggaed Frygdr 95&’(] halgge h?&rg}\(yl ; amino,
thlﬂSCBS-al}(gl Sa.k-lal)klen)ﬂb@zsaalkm:d (arswlko@@%z;aikklycl aha:loalkyl Cos-

ralg SN AT ke P F Ral Ry Cog R BSlrons? €l

alkgksﬁlf@;ge fﬁlqlf}s@kdnbjﬁlgcl @amuﬁybdrb@hﬁnm -EYRBION-Cas G B Aryl-Co..-
substituted with_ a

A e o OO H, N Bty ang A Be.-alkil-gpbonagyde,
maR8- m.%mwﬂaﬂ%tb%gggrsmﬁ §G§r@ﬁ dhdBlohYlind di-C, .-

cycl opropyl ring, cycl open ane ring, a fused
alk;yhetfwanndMg or a fused pyridyl ring, each of which may

b tyet od 12 Y.

e, RERSRL 1 6 L SRS i o e
corB@Th@Sﬂﬂﬂﬂé@ﬁﬁQMalkpkan&ﬁsa@clwaylﬁawlk)dg ether forma

spiro ycl' r|n between.3.and 7 ring ato and

oy PRBY B K i e 0 8 ST AT e YN g pefigeen 3and 7img
atoffatan@ lﬂ@hhg O,SHQSerhg‘l@Qrdﬁians' hich UDSHtioh BB stREled Bl O

from cyano, hal ogen, hydroxyl, am no, thiol,
sul@lltl.@n@skly:pted @gmg:,_yano halogen, hydroxyl, amino, thiol, C,s-alkyl, Cz.¢-
alkenyl, C2.g-alkynyl, C,.g-alkoxy-Cy.salkyl, C)_g-haloalkyl, C..s-haloalkenyl, C.5-
haloalkynyl, C,.s-haloalkoxy, C,.s-alkylthio, Cs-alkylsulfonyl, C,.s-alkylsulfoxy, C.s-
alkanoyl, C,.s-alkoxycarbonyl, C;s-cycloalkyl-Co4-alkyl, aryl-Co4-alkyl, heteroaryl-Co.4-
alkyl, COOH, C(O)NH,, mono- and di-C,4-alkyl-carboxamide, mono- and di-C,s-alkyl-
amino-Cosalkyl, SOsH, SO,NHj,, and mono-and di-C4-alkylsulfonamide, or two
substituents taken together form a fused or spirocyclic 3 to 7 membered ring having 0, 1
or 2 ring heteroatoms selected from N, O and S, which fused or spirocyclic ring has 0 to 2

independently selected substituents selected from halogen, C,.4alkyl, C 4alkoxy, C.

salkanoyl, mono- and di-C1_4-alkylamiho, mono- and di-C,; 4-alkyl-carboxamide, C,; 4-



al kenyl , C2_8-al kynyl, Cl_g-al koxy- C04al kyl

Cl_g- hal oal kyl, C2_8- haI oal kenyl, C2.8- hal oal kynyl
W@10084basbdal koxy, Cl_8-al kyl thio, Cl_8-al kyl sub¢DU§2007/066204

Cl.S -al kyl sul foxy, Cl.8 al kanoyl,

Cl1. 8- al koxycarbonyl, C3_7-cycl oal kyl - C4- al kyl

aryl - Co- 4- al kyI het eroaryl - Co-4- al kyl, COCH,

NH2, mno- nd di - Cl1 -al kyl -carboxam de, nono- and

a‘kg’gy%b"ﬂll 1“12&3 A no- Codal kyl . SO8H, SC2NH2, and

MO NG Rhd AW kel tdgethds Ybriid 5.008/16 6€7-membeitd ridi (B ishroMatic or
substituents taken toget her forma fused or
nosgopgHy and magcqiaiy 0%%@?@&!6%9?&%%@@ the rigg glay pe further

sublstifadak SF ﬁ’l%f'é)tﬂﬁess(%} ﬁl‘;ei?e%i)l § bR orft B Fverimety; efu f used

or spirocyclic Jsing to 2 i ndependently sel ected
subert whenenis §, RE|asd tVemaY togathenfarmo a 3ndl 5 §en 7-mgribessdting that

is a(rﬂm:ﬂlc’ qr ntglq Ia?' E}tl& élflﬁ rr}alykcérltalg%g?)g %I E%@Qr@%s—%ﬂ@réx mélrlng
makak ﬁﬁ’tﬁee mﬂstltu@ﬂ ofe bﬁin@&] tieesy(br r@ﬂe;zﬂyl)hbétﬁeéri@ve)and five times).

Cl. 8-alkylth Cl 8-al I | f l.,
al kin @@ﬁﬁbwﬁdﬁ 8@?@&5%9? tff'le e%%ﬂ% %?EE%[FWM]

C3. 7-cycl od kyl - Co_4=akkyl , agpyl - Co_4- kyl

het er oar y| Riy| hth()\l 8 O NHZ, 61no- ang" R

di - Cl. 4- al kyl - boxajmil de, no- 2

di - C1. 4- ¥ NQo- BH, ,

nono- and dif -NC14- alRey| sul ! s R8, ROW
R10, R 1 a dl R12 are ' nden sgl ect ed
fromthe gfa®p consifstiRag d¥ h 0 .y al kyl and

C3- 6- cycl oal Kyl CO- 4abky! ; or R6 And rray t oget her
forma spirocyclic ring haV| ng bet weeff43 and 7 ri ng
atons and having O, 1, or Zpring heteroatons, which is
optionally substitut ed by 0-4 substituents sel ected
and phammaseatienllylaraptpble saly andostgreoisamgratereoh of |
wh%rg al kyl, C2.8- al kenyl, C2.8-al kynyl,
. 8- al koxy- Co- 4al kyl , C1_8- hal oal kyl ,
2. 8ashfablolal kenyl, C2.8- hal oal kynyl, C1.8-hal oal koxy,
Cl. 8- b hi o, C1.8-al kyl sul fonyl, C1.8-al kyl sul foxy,
Cl1. gls afloyl, ci1.8-al koxycar bonyl , :
.Rlbycj(opbﬂﬁ(bz-co 4 aI kyI aryl Co_4-al kyl ,
het and di:Cl

- al i q%r g’l-gox% %ére e‘l%khéndeaﬂﬂieeﬁ Y, é}lectg‘q E'D m%ydrogen ot from the
gr@Wcﬁﬁ’m@?@f Kikk1, alRGBIFy1, RERNERS 1, HerdtA0L, ﬂ&groaryl aryl-

Cl4 kyl sul ‘fonani de, or two substituents taken
heﬂeﬁg@tlwékylflmerﬁaaylfwmlkdl aliyloxgcalkyliagylgxy, @rﬂomhﬁ@rpwloxy,
r I ,f om
refefod ol IR Qe ko lomtnd, ANGIAEREOTAS, SEUSEEAT! O
anylamiapdreteodry imse), exd entkydaniat | dackeryak gemeot emdntﬁJranmdl-

s SR S o B R Moy TR
indepéridghtlCaibbasriod€or hdrd tines with X' and X* (or more preferably, each of
which may be further substituted with 1, 2, 3, 4, or 5 residues independently selected
from X' and X?); wherein X' is alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyl-alkyl,
heterocyclyl, heterocyclylalkyl, aryl, alkylaryl, aralkyl, aryloxy, arylthio, arylheteroaryl,
heteroaryl, heterocyclylamino, alkylheteroaryl, or heteroaralkyl; wherein X' can be

independently substituted with one or more X* moieties (or more preferably with 1, 2, 3,



WD 2007/ 133865 PCT/ US2007/ 066204 al koxycar bonyl , and
phenyl; or R3 and Wmay together forma 3, 4, 5, 6 or
wQ@200eBE86®d ring that is aromatic or non-ar onBCT/TSENT066204
may contain one or nore heteroatons, wherein the ring
"may be further substituted one or nore times (or
_ preferably between one and five times); and or when y

4, (I)},:ergz n%gilre e‘%ﬁ?"%ﬁ% G4l FEhegsantng%E di eremt gndg are mde?endgnt?)” select(j:d;

ronati c or non-aromnati‘c an
wheRjh xbistl@ﬂmxp,rtﬁmpalkﬂpf)eldaﬁiye Ispiabayoivalkyh teteiooydlbatkylj argl,

may be further stituted one or nore ti or .
hetﬁ'foé'fygraé]tﬂxy BulonBaRoHE i AR Mol dafl g speptamino,
alkﬁﬁsﬁ&gl amaufo%gp autg};iﬁl 5@2@&@ Méﬁ@fgg%@ﬁo AafboR di%téd%&x%

i

carBgxaRgd( alkomycammalammq, lalkencaghivay atkenydagwnylpxy, alkylureido,
t
aryAEE B, AREn 31, oP RS hRGERBATRE Recllle bleg 15 BIE, Aoy,
andMryRidB bendsibstuedeaoptioralig émiepdﬂaﬁtlwsubﬂ&htedh&'tﬁ dhe ommore
hyd f th t L kyl |
maighes Fofapoyt Prefistiay sty B £ Hcoes BRishrs ihichsed s i ame or
dlfﬁ:&eﬂt and'ite %&Eéddenﬂ}a&&re&edhmneamﬁr Hl'ken}ﬂ,yéllkﬁ@l I@yéloalkyl

| oxy yl oxy, het er oar yl oxy
cm@qléﬂ@@w R AR A AR R AR R Mg Yaribeteroaryl,
|
he Rl efiocyBly kb G oM BB Oaryl ARG o
non&V isaalss sdleetedtiﬁioyi theaghhap amwi:eipg af (QIH)G(OxB 24, C(O)-amine,

PR Ban b IR RS R TR OO
C(ONIH XD ) MR NN ICTOMCEORa@iHey COBRISD,Amine and C(0)-[C(O)],-
heterocycle, wherein the heterocycle may be substituted or unsubstituted, wherein a is 0
or 1, wherein each Ry4 is independently selected from the group consisting of hydrogen,
halogen, hydroxyl, formyl, carboxylate, amide, amino, substituted or unsubstituted-C, 4-
alkyl, substituted or unsubstituted-C,.s-alkoxy, substituted or unsubstituted-C,; 4-alkanoyl,
substituted or unsubstituted-C,_4-alkoxycarbonyl, substituted or unsubstituted-C, 4-
alkanoyloxy, substituted or unsubstituted mono- and di-C; 4-alkylamino, substituted or
unsubstituted-Cs scycloalkyl-Cosalkyl, substituted or unsubstituted aryl-Cy.aalkyl, and
substituted or unsubstituted heterocycle-Cy4alkyl;

V is also selected from the group consisting of —-Q'-Q?, wherein Q' is absent,
C(0), N(H), N(C,.s-atkyl), C=N(CN), C=N(SO,CH3), C=N-COH-C, 4-alkyl, or C=N-
COH, and Q2 is hydrogen or is selected from the group consisting of C,4-alkyl, O-C;4-
alkyl, NH,, N(H)-C,_4-alkyl, N(C,; 4-alkyl);, SOs-aryl, 8O,-C, 4-alkyl, Cs.¢-cycloalkyl-Cy.
s-alkyl, aryl, heteroaryl and heterocycle, each of which may be independently substituted
one or more times with a halogen atom, C,4-alkyl, C,.s-alkyl substituted by one or more
halogen atoms, or C;.¢-cycloalkyl;

or R! and R? may together form a 3, 4, 5, 6 or 7-membered ring that is aromatic or

non-aromatic and may contain one or more heteroatoms, wherein the ring may be further
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whi ch may be further substituted with 1, 2, 3, 4, or 5

resi dues i ndependently selected from X and X2);
wob@rasiseX1l i s al kyl, al kenyl, al kynyl, cycl oaP&pUS2007/066204

cycl oal kyl -al kyl, heterocyclyl, heterocyclylal kyl,

aryl, alkylaryl, aral kyl, aryloxy, arylthio,

aryi heteroaryl, heteroaryl, heterocyclylan1no

. het h k b
sut R 81 R BT PR PN CgHeda FF A o ot s
( or Rrselepte@ Frofmahé ¥roop E&lslstlxg of Bydr8geMOC 2081K4/11aad 88 2-
PCT/ US2007/ 066204 4, 5 noi et1es) which can be

qul??ékléﬁm@ ¥k different and are independently sel ected:;
gRXR= s hydroxy, oxo, alkyl, cycloalkyl,

splrocyc oal kyl , heterocycl oal kyl, aryl, heteroaryl

al kBXyepresents @eéysubsthwem;s aa(:hwfwmcd) is mdeprodentiyrselectad dfom

&gt iBhR o il Toyr SRt pererocyel
and RGtE0Ny1, efc dfaﬂllﬁﬂP(May b@ﬁlﬂ&ﬁhdﬁfﬁtl@}%ubstltuted one or more times (or
| koxycar bonyl am alkoxécarbon
pr ‘Tfﬁ‘&i{?e‘a‘f"%ﬂﬁ %s@ﬁvea ) With A dalogeathmer Siwdkvhal ogen,
Cy aR® is s@fect@ﬂ tﬁroﬁr hydRsYeR bpoﬁ?&hhe(groﬁﬁ §6r§%n§ ef ﬁﬁfr&@l t@l 8

be al k and ar can be unsubstit uted
alkaibtclzma en)ﬂ Cnd@li;mﬂéhtsl-qyc l!;sk-Cw@l&ﬂl, uyl- ﬁiwnlé(ybhetnmncle-

ng-%ikgt, :hgt% o(a\%ﬁI dég-raﬂ(gﬁ) g %ﬁmtﬁ’k \M r}]o&;?,f %het% 0a lg)al each of
whildhdﬁzgelﬁuiiﬁﬂé}ieydehdb/ _utisdthtéd amon hk)yé timed doepgelfcralﬂy k§toxekn one

and 5. S5 Srith adalgen sty s Tt Koy oL K el
ary RFFQE 6418 d/rom t rSﬁﬁ@fn)ﬁ'sﬁm%"@‘lﬁfﬂﬂf\%}/éﬁ lwhmn Q. -alkyl Cos-

alkylheteroadé het er oar al k I's al so se ect ed

alikepidnCraalkghd s@dﬁbﬂlkvi - 'dkylcer@) Er4-alky ndhpteroaryl-Cos-alkyl,

g(( 3{': %_% _ﬁﬂdgééﬁﬁé%n?a%ﬁﬁg%@ %‘lﬂc’)pmpyl ring, a fused
e ey g et et
sughed b hae A S PR R gL o0 or '

whebeR harriaeh tnﬁ?%gelfhea ftgﬁhmedjhﬂﬁfbtc:lqiy lm‘ag hedhgBethveans k7 ring

cognsistiing o rogen al o
atoF‘l?raﬁ‘gl aV*E&Pb’oﬁygaipg he fﬁaH’é“S hichds 01%{9[5}%‘{){ %/"‘Sftgﬂéég by 0-4

suﬁéﬂﬁié%tsélteé{’é@ﬂmgcyﬂno ﬂjalﬁgén h?d%@)?}l' atnlﬁﬁgqhi%[ C,.g-alkyl, Cy5-
unsubsti t ut ed- tituted or

allgnust Hiumbd: .@rﬂmﬂcomaﬁ?my G » halgwlkyl, Cut belodkenyl, Cas-
haldARYRA} & hdinkotd €L RUAR0 PCRiBHRRY L i kyBlucoxy, €1

alhan&sd}ﬁ;tgbalkﬁwdarbmm Caargchhialk§d-Cdr-alk kly bytiCap-alkyl, heteroaryl-Co.-

alk LGN cmonge e s iy lkrearonxepide. e and di-Gureaot-

amRSAD AN, S, SO HSAnd Hokiyand 310, ,-BKASIIFdnkIRR, 6 two of said
unsubst it ut ed heterocycle Co- 4al kyl ;
0-4 substitutents taken together forim a fused or spirocyclic 3 to 7 membered ring having

0, 1 or 2 ring heteroatoms selected from N, O and S, which fused or spirocyclic ring has 0
to 2 independently selected substituents selected from cyano, halogen, hydroxyl, amino,
thiol, C;.s-alkyl, Cs.3-alkenyl, C,.s-alkynyl, C,s-alkoxy-Cy.4alkyl, C;.s-haloaikyl, C; ¢-
haloalkenyl, C,.g-haloalkynyl, C,_s-haloalkoxy, C,.g-alkylthio, C,g-alkylsulfonyl, C,.s-
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Vis also selected fromthe group consisting of-Q -Q2,

wherein QL is absent, C(O, NH, NCl4-alkyl),
W@2007a@BE8s5 C=N( SO2CH3) , C=N-COH Cl - 4- al kyl , or BE=MUSIOOH)66204

and @ is hydrogen or is selected fromthe group

consi sting of Cl-4-alkyl, O Cl-4- alkyl, NH2,

N( H) - C1- 4 al kyl, N(Cl14- aIkyI)2 S02- aryI

T e

alkylnum@embﬁu kL) OEI0H, .G (@INHaBormr ambdieC i-atiw- oarﬂolxalalde,

moBRang Aot ST B0 SEE, et el S G my

alkABglfoRdmiRyY together forma 3, 4, 5 6 or 7- nenbered

r|n thag is aromatic or non- aronatlc and may_contain

oandrp rage epsh dindencadantlyslecter dropmidie grawg caasjsting of hydroxy,
aman (tl (?lfk | %%4%{?90)?)/8 QJJ ﬂlgg’&g %d B%/ lﬁ&@ 419 %é%bgcloalkglco

substttdredone nore tines prefera
4amyhe and five tlnes) R3 is selected fron1the group

{ 2 Cl-4-
oy oRoR P sttt R Goch, G dchaenty, aferes Tadidhs groue 4
consiehd bit hiQRdgen, @Ak andli £ BydiGalikyldgRgaent | y sel ect ed

from_nh drq en or fromthe group consisting
C1-9f- Balawgil ngay-tegeghes foyE kspirocyglig ringhayiag @ew%3 apgh ring

atoRi€ b Rzﬂf‘iﬁ’é 0 le&q‘rlﬁé hé’f’t\loﬁt%n'fwmyﬁls' d@g?g’?@%ﬁg{tﬂ;ﬁ%de lt:%veen

subst i tuted 6ne or-nore ti nmes
substitgeres skldcitaddram apap, hald:»genah}{dacbxyg @miixl, dﬁobC: ml:kylaﬂxy-l

RS, i | e d t h
otk St BS L IR A, i R s oS oo

haléﬂkﬁryﬁ|G§§érhi¢loalk63}1,831§§a¢llyﬂmlld<}dil &)G(Ll‘rléfiiﬂﬂlﬂéu&l , Cy g-alkylsulfoxy, Ce-
alk?rﬁ%fL fCoogf1 o r%ab%yﬁﬁ? Egg&algﬂc@wa&g}ﬂmb?v-alwlyb%%gawl Co-s-
alkﬁnéohm @(@@NML Q%dhoeﬁxﬁ‘danlu-é‘l\@l-(éﬁrbﬁ%lﬁg h&R RRDEROL |- Mkyl-

substituted one or more tines preferably between

amigReCosalisl, SOV, 3QHE) and mhmaa ldbeﬂllgtlwdﬁonw@b, or two

oS 5ABRL ORE) Db o bl Yo 40 i P A

or Zlﬁnﬁhetabktemy Iseleiﬁﬂi SemINk,@yrid, S, whlch fused or spirocyclic ring has 0 to 2
| kyl | - Co-4; al kyl

indfpdirily s e st et i aloRh g E o SR i

4all&n6yl§mdn(§ildﬁﬂ&lhﬂm-ﬁﬂ@laﬁﬁﬁ@ B0no! Addigii-G_ falg@darboxamide, C4-
c clopentane rlng, a fused phenyl ring or a fused

ﬂkﬁ@WPﬂyﬂyr@HBJG%ﬂch of which may be substituted with a
ha_I RE&BInaL RAY oAk ¥ RS hld KRLPRELIMVRY, t8REn flcofiitlibh, form a

spirocyclic ring having at least one spirocyclic ring substituent;

or R? and W may together form a 3, 4, 5, 6 or 7-membered ring that is aromatic or
non-aromatic and may contain one or more heteroatoms, wherein the ring may be further
substituted one or more times (or preferably between one and five times); and

or when y is 0, R'%and v may together form a 3, 4, 5, 6 or 7-membered ring that
is aromatic or non-aromatic and may contain one or more heteroatoms, wherein the ring

may be further substituted one or more times (or preferably between one and five times).
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or R5 and Rya may together forma spirocyclic ring
havi ng between 3 and 7 ring atonms and having 0, 1, or
WQ2007ngpshet er oat ons, which is optionally substPCT/USZODY66204
0-4 substituents selected from cyano, hal ogen,
hydroxyl, am no, thiol, Cl1_8-alkyl, C2_8- alkenyl,
C2_8-al kynyl, C1. 8-al koxy C0_4al kyI Cl. 8- hal oal kyl
C2. 8- hal oal k C2 8- hal oal kynyl, C1_8- hal oal koxy,
In‘éfeg‘bé?ai?%"fﬂ%x‘“& ] ?Rﬂasul fonyl, CL.8-alkylsul foxy,
Cl §,sqj(lﬁqnoyl Cl. 8- al koxycar bonyl ,
7-,cycl oal kyl - CO-4-al kyl, aryl - CO g- al kyl ,
he_Erd&QWl 2 al kyl, COOH, C(O)NH2, rono- and

di - Enrs&lgktgi i’roﬁ\qg (ﬁ%ﬁfﬁcgﬁlstlﬂg BPH Gl Q—alkgim al kyI

am no- mono-
- al R§/lsssaleéted1 foindhg gonp cowsisting gﬁC da-alﬁymc@llﬁ?stﬁaik}'l EHO0C 14~

e fused or spirocyclic 3 to 7
]kﬁgﬁﬁg? 8¥ ngé E 0, 1 or 2 ring heteroatons
sel &CR]%deZQBQeNler%ch@lop\“@aﬁé’lnﬁg{SEd or .spirocyclic
ring has 0 to i ndependent |

| d bst
seI salsorelesed ?ﬂﬁdhe &rame) g‘%rﬁls%ﬂgszgf é@? 03%# % T\ aﬁ%ﬂo)-
; g( géd)aang'ge %éﬁ(‘@ r[YJE(D)] Cgetgl'o@}clfé’ Whlereglz thg heterocycle may be

oXy- CO- 4al hal oal
mdhaetndathtkyewﬁtltut@i ose wan@mtm yor,preferad Yl”hﬁt\mh loog gnd five times)

il Gl s bl RS B o Bl e foand 0o

cydldaliSyl alvkereialis 0 GF | &l&lramxamatzb arigdependently selected from hydrogen
cIoaIkI-Co4aI aryl - C4- al kyl .
or fiRpdic GPyp Sessis Hn%lp%}w-ah SclgpllpCoabitb substitegiorey

unsu%tlmﬂed ﬁﬁ}‘l BRK aibkiaied o%ﬁh@bstﬁﬂ@d heterocycle each of Wthh may be
di - CL. 4- al kyl - am no- Co- 4al kyl , SO2NH2

independenthusubptitaied onepreyprs infes Mmr@ferablxdneamnme awéﬁtéea'@n?S)
C S ted fromthe group consisting of
W":q%%%?og};'qg{&m dhe q&%ﬁal kyl , Cl4al koxy, and nono- and
d| Rinsadeleyﬂedlﬁnomhe gﬂﬂip@@nsﬁmmgloﬁﬂl dadl(Cg-alkyfal kyl ;

Q, s2and R12 are each, |ndependently,
seI é@ggdﬁh 6’518&1% group consisting of hydrogen,
CLl4RAkdaglecr GrofadhyRirspes b &bmh@é@hﬁ Yorisistihg BACARMKR/ Cipy
ether forma spirocyclic rin avi ng between 3 and

cyé}oaﬂmgarylahﬁﬁ@%ﬁ%‘aan%ﬁtqﬁgmml each oh W @hrmw&%é@@ea%%ﬁs
sue@hfﬂa d% ?H{dr@ﬂ%é br Efé?e‘?&ﬁl}; H&a;éerbafneoanﬁ five Wik wﬁahaogen

ect rom cyano, hal ogen, y roxy am no, t hi ol
atoglorsCiakaliyl; C2 B al kenyl cz 8- al kynyl

& g ﬁé %é% ﬂ]all'%eg %}ﬂa oa g‘l ¥cml§isu§g REPIOR S+
alk@l Byalkepylt ﬁt Qalkﬁiylﬁlﬁsl-dwloﬁlk'}'f-@WhlkleﬁryBCaL-laWyE lhhtﬁfﬂx}’cle-
CUS:-]élk%l and heteroaryl-Cy4-alkyl, each of which may be independently substituted one
or more times (or preferably between one and five times) with a halogen atom, aryl,
trihalomethyl, or C;4-alkyl;

R is selected from the group consisting of hydrogen, hydroxyl, C;s-alkyl, Cy.s-
alkenyl, C;.5-alkynyl, Cs.g-cycloalkyl-Cy4-alkyl, aryl-Cy4-alky! and heteroaryl-Cos-alkyl,
or R* and R’ may together form a fused dimethyl cyclopropyl ring, a fused

cyclopentane ring, a fused phenyl ring or a fused pyridyl ring, each of which may be

13



al kanoyl , Cl. 8-al koxycar bonyl
C3. 7-cycl oal kyl - Co_4-al kyl, aryl -4-al kyl,
whedsoensmpryl - Co- - al kyl, COOH, C(O) NH2, nopno- aPdI/US2007/066204
di - A 4- al kyl - car boxam de, nono- and di-Cl. 4-al kyl -
am no- Codal kyl , SO3H, SO02NH2, and nono-and di-Cl
- al kyl sul f onam de or tvvo subst it uent s taken together

rm.a or yc t ed ring
S“bﬁﬂ\}‘ﬁqd"g’ ’Ho aﬁ’é r?ﬁcé“éF 3[ ‘ed fromN, 0
andorR’ i reh mfay &%@th@f fo’iﬂalarsgw@arb@ycumtdmsa ﬂng ﬂa\ang between
i ndependent | sel ected substituents selected f

3 apdp 6afbAN ring 2 mwhwhof optipnaly yubstituted by}- %aﬂszuenﬁéﬂscted
Y - - -
o P BB L R A s alkony Syyeloaty-Cos
alkph ehsrlyl- O@m&w ma;at;thylé:;uatallq«héewoaﬁﬁ (émhllaglaprdwombﬁmms
e E P B G035 s BTy ERENSHEufd g or
whith 1§1§l£bsﬂﬁ1f&ymﬁﬂg-eﬁﬁtl%ﬁeﬁcﬁﬁﬂ® s’tle%ted‘h,alo@en &ofis o Ciupalel g@dups;
rinﬂoth | ,aromatlc or . non- aron&g nd may Con.taip
oneRorR ndndR h gresasindependsAdy.selscte op G EToHD Lpsisting of H
amié{.“ﬂﬁ {1, substituted one or nore tinmes (or preferably

V\% one and five times); and or when y is 0, Rl
andR R'rmyldﬂ?og@tfﬁ,er forma 3, 4, 5, 6 or 7-nenbered

st hat 12 i
R el 0B PR 01

one of hor &
hycﬂmgérbem4—alkbsiﬂdt®3t6a@cm&yb|andmre times (or preferably -

bet en on five tinmes .12 2007/ 1338/b.
PCT ebiom e eroe R g 4 abgpnt,
C(@),(N(Ht) N@1§Qﬂ{yl)’, c=Rieéni, @ﬂ(@bzmg)m@omxéwmt&@w-
e group consisting of Hand Cl-4-alk
CQid|and Qi ds ydsegenios isgielsaisd r@ﬁsqhggmg consistng of ﬁn Ikyl 0. Cia-

L SNl S0y Sl ol

raﬂgyd:,Iaqp;lmnamykamg;etquysleadasb o’éwh ieb tregt bk muhpex’rdentjpr s:ulvptnuted

onE POy O A el Gl ot s e S n e

halo@én iﬁsmgrdawglcgzcmayylpe i ndependent|y substituted one
or nore tjnes &or CEO erably between Ene and fjve

ti n§§$ ang Wirag tqgetheptorm af-pigmbered ring of the farmds {1 yt ed
by one or nore hal ogen atc?,n% and C3-6-

11

wherein formula IT may be further substituted;

or when y is 0, R'® and V can form a cyclopropyl ring that may be further
substituted by an amide group.

In another embodiment of Formula I or Formula 111, R™ is C(O).

In yet another embodiment of Formula I or Formula III, y is 0, and R%and Vv
form a cyclopropyl ring that is substituted with C(O)N(H)-pyrazine.

In still another embodiment of Formula I, wherein R*, R® and R’ are hydrogen,
and R® is aryl-Co.3-alkyl, -O-heteroaryl, or heteroaryl-Cy.3-alkyl, wherein aryl and

heteroaryl may be independently substituted one or more times (or preferably between

14



cycl oal kyl , wherein a is 0 or 1, wherein each R24 is

i ndependently sel ected from hydrogen or fromthe
w@e@ap3zsensi sting of Cl-4-al kyl, PCT/US2007/066204

C3- 6- cycl oal kyl Co- 4al kyl , substituted or

unsubstituted aryl and substituted or unsubstituted

heterocycle each of which may be i ndependently

on SRR s P TE RS e .

Mkik4 alkyl; R3 is selected fron1the group conS|st|ng of
H and C1- 4 al kyl ;
sel @ane&nrbpem%wﬂ%geﬁla&r nfsrloﬁm Bea@%&egeélaﬁ@?@t theg of

fol b Pfukdd rindsmscycl oal kyl, aryl, heterocycle and
heteroaryl,” éach of which may bg |ndependently

substltuted one of% e tines Gﬁ ef erably between

one and five tine th a hal ogeny atomor C 1
4-alkyl; R5is seI sfron1hy 8or oxo or the
gr oup;sGon stlng r oX C

whegzgingX alke ‘iy&? g/S‘t‘;‘g %W%B%P bylosenon yh |

m}@w,l,eﬂgi haad k ;éllkylheter ocycl e- Co-4-al kyl and
heteroary -~Co- 4 4-al kyl , each qof which may be

i ndByethenembodimprstaf Forraua bR is eplecasifeon theessoynonsisting of

oo AP 5 SAE R 5 LR ey

grcrsspd; may belinfdepmdently sxybslllqlted: onﬁsmrstmra tineh ((h')pdtffelgbly between one

dr ox .C1 8-al 8- kenyl C2_8-al kynyl ,

@3{" t"vaﬁéiw&Eak'W Xﬁ’“hﬁ% alYI) - o’ 4- 8T kyl and

het &7 R biydthés@nrbodinent ode?fnuB‘l nhﬂ sRmisraypytig@es-er form

a fused di nethyl cyclopropyl rin a fused

cyc Ffbi’s"élrﬂﬂaﬁ'éf embpgliment{of 5@@“%5&/ s ﬁlwﬁfdéf‘aﬂathﬁ%‘e’d’ consisting
of PYridyl ring, each of which may be 13 WO 2007/133865

PCT/ US2007/ 066204 substituted with a hal ogen atom

aryl, trihalonmethyl, or Cl4-alkyl; or RS @hd Rya may

together form a spirocarbocyclic sat ud ring having

-0

betmeen 3 and 6 carbon ring atons }y s optionally

0-2 substnts s&l echeds from
_ AT KS kefiyl , C2-6-al kynyl,
Cl_6==At koxys—C3_7- e;%1oa - Co4- al kyl, CF3,
phe -C4 al kyl , papht hyl - C—4-q kyl ,
g ituenss aken

het | - CA- aI or t
th Formia Nusefl of SPiNocyfTT¢ 33ty 7 fretBered
is substituted with

car bocyclic’ ring, each of whicT
0-3 |ndependently sel ect ed halog%31atons or Cl-4-al kyl

wherein R?' is independently selected from the group consisting of Cy_4-alkyl and aryl.

a5 ¢

Yet other compounds of Formula T or Formula 1T include those compounds in
which X is CRs,, Rs, is hydrogen or methyl, and Rs is a residue selected from the group

consisting of:

15



R8, R10 and R' are each, independently, selected from
the group consisting of H and Cl4-al kyl; R6, R7 and
wRI®7i13386F RO and R12 are each, independently, PEGEUSIB066204
fromthe group consisting of hydrogen, Cl.a-alkyl and
C30-cycloal kyl; and Vis also selected fromthe group
consisting of-Q -@Q, wherein QL is absent, C(O,
. N( Cl4-al kyl), C=N(CN), C=N(S02CH3),
'LN-COH-Cl 4- aIkyI or C=N COH and Q2 is hydrogen or

(D% A¢
I kyl) 2
yl,

aryl he Joaryl and het e‘hdcycl e, each whi ch may

|ndependently substituted oOne or nore tiftes with a

Ral ogen om Cl4-al kyl, CiR4-al kyl substltut by one
wLe Jhal o /E‘{S 6- &) R3 and

\ —

an togetther fQ nbe@ed ri f ognul a
WhET ei n | A8y be M
ubstituted; or wheh y's 0, Rl and orma -

cycl oprogyl ring that may be further substituted by
an am de [group. Rkn anot her enbodi nent of Formula | or
F R yet anot her enbodi nent of

mul g | ek III.yR% R R10 deorm
opr opyl ¢ S subsj &h
O N(H) - pyr azirs€. StiNH anote pbodi meint  of

Rornula |, wherein R4, RB~and R7 are hydr'é{gen, and R5
is aryl - CS al kyI -O-heteroa I, or

ar yloC0 |, reine a,ﬁ het er oaryl
ITmay be epe den Iy tit pgg nore tines (or
’i% 3863 Pcmbszoow 066204
one and f e tlmes) W t | ggen _atom ' aryl,
trihal omethyl, C3_6-cycloal’kyl or Cl.4 alkyl. In one
enbodi nent of Formula I, nis 1, and R4 and R5
together formthe followng fused ring s sterrs:i

OO
l , ' ,and Re

wherein Rg is selected from hydrogen, methyl, ethyl, mono-, di-, or tri-

fluoromethyl, mono-, di-, or tri-fluoromethoxy, fluoro, and chloro.

In still other compounds of Formula I or Formula 111 include those compounds in

Y
~ ~

Re

which the residue Rs Rsa is a residue of the formula;

16



R18 'R18 wherein R18 is selected fromthe group
consi sting of hydrogen, a hal ogen atom aryl,
wao eionabmseet hyl , and Cl-4-al kyl. I n anot her enbpdi/ms2907/066204
of Formula I, R5 is selected fromthe group consisting
of piperidine, phenyl, -0-pyridinyl and
CH2- pyridi nyl, wherein the phenyl and pyridinyl
groups nmay be independently substituted one or nore
times\{or preferably between one and five tinmes) with

tomepr rREl- 4yal kyl. I'n yet another
QL4§Er PsR5 is 5-chloro-pyridin-2-yl.

I'n ot her nt of Formula |, R5 is
selected from the Ip consisting of CF3 Br 0-0-c
+O-CA, +O-U3 X 021 | -0 C1 C1, i Q and wherein R2'

IS | dent y.selected fram nS| ng of
c14 a?fﬁ% h i vdraet mythd} et}‘ Y |
ﬂu@nﬁ)nﬁﬂfyltURﬁlslsélEctgm frbmdy; it E&)&ﬁehdoﬁacﬁﬁ ﬁyt(!j\dged ﬂlethMlletHj/l ()jﬁui)rﬁ)—, di-
a 1s hydr gen or met R5 IS resi due
O%té‘rfgﬂgetm’loﬁlf’{’%e e g flug ¥hnxv s9-and shigys.

200%11 Sé’n%ﬁém%ﬁﬁ&ﬁ?f%%gﬁ%%om@a I %»nchxd@tﬂﬂs?&arﬁ%unbﬁ%
N 4 N'NH / NH R8

which X is gRSa, Rs, is hydrogen or methyl, and Rsi lS a residue selected from the group

consisting of:

9 )
D D
?N/ N_<° (07@3%2

N\) ) .
A

17



Re Ra N NH N NH and Re wherein R8 is selected from
hydr ogen, nethyl, ethyl, nono-, di-, or tri-

wao bavonseses hyl , nono-, di-, or tri-fluoromet hoxpCT/US2007/066204
fluoro, and chloro. In still other conpounds of ‘
Formula | or Forrmula Il include those conmpounds in
sue’ ~ R which the residue R5 Rsa is a residue of the

wher ei n %F i s hydrogen, thyl, ethyl, and nono-, di-,

and tri fjl uor opeshys ﬁBmE seMeeed frgmRy is

el e , c5)m ) rm?hyl V1, no-, di- or
“li; or ookt Iy wpe-, di -, ot

> St i prrpopnds Jof Fornul a |
: in" which Xis

sel ected fromthe groupg nsisting of: NONO "~ N ~

OO0 OO0 HNTI>< N @:v:N OH OO~ ---NON-- N

fornula: 16 WO 2007/133365 PCT/ US2007/ 066204 wher ei n
L onet hoxy,
: " Sopp
CR5a, Rya is ’hydrogen or nethyl, and R5 is & residue
MeO.

In still other embodiments, compounds of Formula I include those compounds.in
which CR’R*, when taken in combination, form a spirocyclic 3 to 6 member carbocyclic

ring. Certain spirocyclic rings include groups of the formula:

X
Rb Ry

wherein

£is0,1,2,3,4 or 5;

Rspand Rs are independently selected from hydrogen halogen, C,4-alkyl, Cz.4-alkenyl,

Cys-alkynyl, C;¢-alkoxy, Cs.7-cycloalkyl-Co4-alkyl, phenyl-Cy4-alkyl, naphthyl-Cq:4-

alkyl, heteroaryl-Cy4-alkyl, or two substituents taken together form a fused or spirocyclic

18



NJ NO COOO\ ONOON-< I/ N~ 17 WO 2007/ 133865
PCT/ US2007/ 066204 0 O N~O Me2N O @2)L 0 NO O MezN N
W@207/83865 ' J~ N O (JN&O NVveO / MO/ MeO O NeCTMUSHOI/0656204

0 O! o aJLON~10 OHZNNON<O --~NN-oI 1
N., HN, N - ~Nand In still other enbodi nents,
conpounds of Fornula | include those conpounds in

3 By PR Brbarttir! BurSeyBted Wi dsmentpes
seléo%dfrﬁmgel\}\ﬁtg;ﬁes:oﬁﬁﬂan@l pdgpgroups of the formula: f

In still other embodiments, compounds of Formula I include those compounds in
which X is CR’R*, R* is hydrogen, and R’ and R* taken in combination form a 3 to 6
member spirocyclic carbocycle substituted with 0-2 substituents selected from halogen,
C,s-alkyl, Cy¢-alkenyl, Cp.6-alkynyl, C ¢-alkoxy, Cs.7-cycloalkyl-Co.4-alkyl, phenyl-Co.4-
alkyl, naphthyl-Co4-alkyl, heteroaryl-Co4-alkyl, or two substituents taken together form a
fused or spirocyclic 3 to 7 membered carbocyclic ring, each of which is substituted with

0-3 independently selected halogen atoms or Ci4-alkyl groups.

Certain compounds of Formula I include those compounds of the formula:

1 1 R1c| )R1<R

2

| w

R13 R3

n m

Re R
wherein
m and n are 0 or 1 such that a sum of m and n equals 1 or 2;
R, is hydrogen, C,4alkyl, or phenyl;
Ry, is hydrogen, Cjalky!, Ci4alkoxy-Co.4alkyl, mono- and di-C;4alkylaminoCqalkyi,
mono- and di-C; 4alkyl carboxamide, C; salkanoyl, C,4alkoxycarbonyl, or phenyl
or R, and R, taken together form a fused or spirocyclic 3 to 6 membered ring having 0, 1
or 2 ring heteroatoms selected from N, O and S, which fused or spirocyclic ring has 0 to 2
independently selected substituents selected from halogen, C;4alkyl, Cj4alkoxy, C;.
salkanoyl, and phenyl; and
R. represents 0 to 4 substituents which are independently selected at each occurrence of
R, from the group consisting of halogen, C4alkyl, and phenyl, or two geminal R

substituents, taken in combination form a 3 to 6 member spirocyclic ring.

In certain other embodiments, compounds of Formula I include those compounds

in which the divalent residue:

19



f is 0, 1, 2,3,4 or 5, R5b and Rsc are independently
sel ected from hydrogen hal ogen, Cl-6-al kyl,
wW@2006A3d8kenyl , C2-6-al kynyl, Cl.6-al koxy, PCT/US2007/066204
C3_7-cycl oal kyl - Co4- al kyl , phenyl - C04- al kyl ,
napht hyl - Co: 4- al kyl, heteroaryl -Cow al kyl, or two
substituents taken together forma fused or
spirqcyclic 18 WD 2007/ 133865 PCT/ US2007/ 066204 3 to
ered carbocyclic ring, each of which is
pfuted with 0-3 independently sel ected hal ogen
or ClL -alkyl groups. In still other enbodi nents,
ounds of Formula | include those conmpounds in
Re X is. CR5R5a, R4 is hydrogen, and R5 and Rya
M, 1N conbination forma 3 to 6 nenber spirocyclic
bocycl e substituted with 0-2 substituents sel ected
roffehal ogen, Cl-6-al kyl, C2-6-al kenyl, C2.6-alkynyl,
: < - IkyI Cow al kyl , phenyl - Co. 4-
msQ&ﬁ@fﬁB%Q%%?ﬁ§?e$mﬁMﬁ%8ﬁ het er oaryl - C0- 4- al kyl , or
two substituents taken to ether forma fused or

Eﬁb o) m Ra,Rb owhereunMWIamﬂ n ar orol such
that a sun1of m and n’equals 1 or 2, R is hydrogen,
Cl -4al kyl, C1

20



or Ra and Rb taken together forma fused or
spirocyclic 3 to 6 nenbered ring having 0, 1 or 2
WO 2ovg/1Basber oat ons sel ected fromN, 0 and S, whPChUS208B066204
or spirocyclic ring has O to 2 independently sel ected
substituents sel ected from hal ogen, Cl1-4alkyl, Cl
al koxy, C, 4al kanoyl , and phenyl and RR represents
0 to 4 substituents which are |ndependently sel ect ed
' the group consisting of
or two m nal RR
a3to6b
er enbodi nents,

de thos in
¥ 2007/ 13386
1 “Ra i cted

e groupvconalst|no of . kbH H paJﬁ Tgr fit,
Ho N N N NOOO HHH"'116011, ‘44 |le> NN N
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OHHH NNN NOI!" 0400 20 WO 2007/ 133865
PCT/ US2007/ 066204 HHH" oNow" OONNOOO _
wa2e0zA8I86N N yw O w O ww O .w,. O! 7 7 , Ne@I/NS2007/066204
0 21 WD 2007/133865 PCT/ US2007/ 066204 0 'O 0 NN NN
OO0 Oand 11 -'0 O In certain other enmbodi nents,

conpounds of Fornula | include those conpounds in
whi ch t he di val eQ\t residue;: R n) m Ra Rb
=0 o)
’h, ‘,’l,
rd -~
) )
0 ™ 0 and

1 O .
In certain other embodiments, compounds of Formula [ include those compounds

in which the divalent residue;

Ra Ry

is selected from the group consisting of:

4 RehRg /Re‘Rg

and ' o)

wherein R, is absent, C(O), or S(O)2; and R, is selected hydrogen or selected from the
group consisting of Cysalkyl, arylCo4alkyl, heteroarylCy.salkyl, heterocyclylCy4alkyl,
and C;_jcycloalkylCgaalkyl, each of which is substituted with 0 to 4 independently
selected substituents selected from the group consisting of cyano, halogen, hydroxyl,
amino, thiol, C;s-alkyl, C,.s-alkenyl, C,3-alkynyl, C,.s-alkoxy-Coualkyl, Cig-haloalkyl,
C,.s-haloalkenyl, C,.s-haloalkynyl, C, s-haloalkoxy, C,s-alkylthio, C,s-alkylsulfonyl,
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is selected fromthe group consisting of- 9 RIRL'R Re

9 N N and O wherein Re is absent, C(O, or S(O2; and
wRQ07a3386$ ect ed hydrogen or sel ected fromthe PQFrO8®07/066204

consi sting of Cl.6al kyl, aryl Co. 4al kyl,

het er oaryl CQ 4al kyl, heterocycl yl Codal kyl, ‘and

C3_7cycl oal kyl Cod4al kyl , each of which is substituted

O Likdaflih; Complials Edﬁnt bR Sare v Dl e fry-Co

4-algdh@é(r}6bryl-C§lﬂhlg?l cUumIC(O@IHg oy bnd &2C 0@k WeRawoxamide,
g al kynyl 8- alkoxy 4al kyl , G 8- hal oal kyl ,
mowep 38d HaCoaplikshgmino gk HaP Qe L, yd Boneaand oy,

eGhufnakkyl thi o, Cl_8-al kyl sul fonyl, 22 WO 2007/ 133865
allfh ?’u%%%w 066204 Ct_8-al kyl sul foxy, Cl_8-al kanoyl ,

C1 Iacan:kmxybadlhmm,sl qon@@uﬁdsa;fd‘]ocaulhyll -u&haleamsy |comp0unds in

I a | kyl . . het.er ga
whigh ¥y REBR" B! 1 hmotitieh F80 4 et R sl eyl Pelycen 3 and 7
ring4tomsl andHavirgd kM| omﬂlﬁg)héféroﬁainkMNhlclS@tdcy@mmlgﬂs substituted
nono- and . dj - C14- alk%lsulf gnam de._ | n certain

with gpiscreln 310 CEOBBemAEng havtes tnl of 2 ne WF&P%@S peigsted from
N, @Q&Hﬁ’ QUAISWheRein MMhGIT tFspRBEY cI¥ fin %§ RN '2rln§é?9€f?deﬁﬂ§' S5é)Ebted

forma spirocyclic ring haV|n et ween ring
subatituents wtelddmm gyamo, halogsn, lwdmmrg amena ﬂn@lt Grrsalky\h Cebr

alk%l‘ié)/l .ﬁz ﬁé‘ g/l ?glkc&%a\(} aﬁl&'ltéltgilgaloa\{ylrba l'?’aﬁda? %lcp ¢ 3
halsz&kﬁ@l &Y. simm,mmk\y (Q salid/1thio, ahq- a\ll@ﬁiuﬁbmyle@pdqalbj‘(lsﬁlfte:y, Ciz-

skl 2 ¥ olksR Lok RS by Ao IRy -Coe

L m dlkyl-
alkﬂ”t@_@gll t‘?g%;&‘%?n% ﬁ‘fd“’élclggﬁ%ﬁ“gg‘?’t”‘?ﬂ“’a &> En@likg Nydikyl

aming-Qplkylo §0xH argl mogg-al mﬁyfalkmﬂfenwﬁem koxy,
Cl _g- aIkyIth|o Cl_8-al kyl sul fonyl , Cl 8- al kyl sul f oxy,
Cl. 8- al kanoyl, C1_8- alkoxycarbonyl
C3 l?l-anythlenah!quhm@ﬂm-camoyhds wFptrada Iﬂira:lhldplcpmpounds of the
fr]rrp]eferoaryl Co. 4- alkyl, COOH C(ONH2, npbno- and di-Cl
kyl car boxam de, nono- and di - Cl4-al kyl -

d%&&fl ﬁ%7<;m\ R2NH2, and nono-and
R

13 Rs RQ(
n

wherein

k; and k> are 0 or 1 such that a sum of k, and k; equals 1 or 2;

R, and R, taken together form a spirocyclic 3 to 6 membered ring having 0, 1 or 2 ring
heteroatoms selected from N, O and S, which fused or spirocyclic ring has 0 to 2
independently selectéd substituents selected from halogen, C;4alkyl, Cj4alkoxy, C;.
salkanoyl, and phenyl;

R. represents 0 to 2 substituents which are independently selected at each occurrence of
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I n anot her enbodi nent, conpounds of Formula |11
i ncl ude conpounds of the fornmula: Rte RI1 RL o R R

wo 200783885 N R14 N1 NW R13 R8 RO R3 Y n || WRSI/UK2007/066204
k2 R~ R& Rb wherein k1 and k2 are 0 or 1 such that a
sum of k1 and k2 equals 1 or 2; Ra and Rb taken
together forma spirocyclic 3 to 6 nenbered ring

R A4 @i il Bl SRR PR RR LSRR ©
substitokeis; Btkem i donsnhioh EstnbaID S 6 hiéﬁib&ﬁspﬁ@bﬁﬁ'& e@gf rom
hal ogen, C1. 4alhé§@ﬁC1 4a|kox¥ 4al kanoyl , and

Ra s5pRSRRAES 0ok, Of 3 wibiaents sach of whis g%@tfmnd@mysselsﬁqeé rogyd and
C, gg? ently sel ected at each occurrence of 23 WD
2007/ 133865 PCT/ US2007/ 066204 R. fromthe group
Rs isdpdrogen orfiatlkiilal ogen, Ct-4al kyl, and phenyl, or two
gem nal Rr substituents, taken in conbination forma
3 to 6 menber spirocyclic ring; R4 represents 0, 1, or
2 Slulutili ahothertaspeeg@bmpbuntiviof Roriruld NDpladeltosd JorsRlurdd iad
@ﬁgﬁéﬁ nd C 4-al kyl; and R6 is hydrogen or
wh "t“F Y€t i || anot her aspect, conpounds of
Formulg 11l include those conpounds in which the
di val e r:§|due O NI\ NRs X\ R7

is selected from the group consisting of:

Ci
iy, » ity s, lm,, "
~ Cl - s
N N
-m},{,. o] M;U 0 """;,’{" (o]
3 ]

In yet other embodiments, compounds having the structure of Formula I or
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R4 is selected fromthe group consisting of G = NN

N ~wOmwm. 0OOw. 0 G N nvM O wOOO NO,
w@p@7033865 yet ot her enbodi nents, conpounds havPeUS1967/066204

structure of Formula I or 24 WO 2007/133865

PCT/ US2007/ 066204 Formula 111 have substituents at

R6, R9, Rl1l1, and R12 which are each, independently,

rrb Gt e LBTRE AP, S Rl e

selddR fiRmhe Griupl GhBstBigdD) a4 H3C S---y OBt CF3 C O, F
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1 vrr I I ~\' T H3 CH3 CH3 ~COR31'" H3C CH3 CH3

.VH N Juror | wr H3C+CH3 H3C | " CH3 H3C E R31 H3C+--
WORIR3A3386F3 CH3 CH3 CH3 | J | | H3C SBn H3C QrEI/BSI1007/066204

COOH, CH3 , H3C OHS CH3 COOH, 0 0, 25 WO 2007/133865

PCT/ U82007/ 066204 .nnnv .rw .,v ,nr ~, .nrinr .nnnr

nnnr CH3 O OH H3C CH330-3 , F3C CF3, , a a, H3C

H3, Thar ~~ ,nrv+r .rv~nr ,np~ H3C H3 CF3 0 H3C 31

CH3 F4CH C F,, 3 and R wherei A{'R31 i s hydroxy or C .
6a| doxy; f R32 i s hydrogeé acetyl , C("QJQxBu, -0

tB cerM| ot he bodi rent s rrpou

he tur 3For I or L1\ _are
. bs Ut ed~gt-R3 a substitue el ected from\the
g oup (it Nem, Oft CFa, , &7 0, €™ TCHg,
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BANS s s

A
HaC™ | “CH, H C/i\CH
F F, , CH; ~, CFa,and - R¥ .

wherein R*' is hydroxy or C;.¢alkoxy; and
R*is hydrogen, acetyl, C(O)O'Bu, or C(O)N(H)'Bu.
In certain other embodiments, compounds having the structure of Formula I or

Formula I11, are substituted at R® with a substituent selected from the group consisting of:

WS |
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~dnn ~han
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Il I'I I~ H3C CH3 H3C CH3 H3C 31CH3 CHCH3 3 CH3 ! 0-4
JII ,vu. A CH3. COR31, COR31, H3C CH3 H3, OH H3C CH3 ,
wO2®7/188%y CH3 JII Il 0 0, , ; acl, CF3 , COCCT/HEXOC7/066204

vv "Iv CF3 HBCCH3 F F 0-3 , CF3 and F F. 26 WO
2007/ 133865 PCT/ US2007/ 066204 1n one enbodi ment of
Formula | or Forrmula Ill, Wis selected fromthe group

conS|st|ng of (O-C(ONH, (O - C(O)N(H) cycl opropyl,

AT R e arb (s PR . P S<liessd frm s eroup
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and ﬂ%azol e grou e i ndependent
berG ROl LU bR, eDamidaal. T ClohaRedaly werin s
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tri hal omet hyl -cycl oal kyl
substiwtedeone entrett m(onpreﬁmhMbqweermneﬁoﬁ fine am|e$)l withid haogen

atoﬁlekﬁfttﬁ}gai&kﬁg}lte ?tho%ﬂ(yl o g_gﬂ(ylng of - O\ / R19 R19

In another embodiment of Formula I or Formula III, W is selected from the group

consisting of
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NHNHz -\1Y ~N~RI9 OOOH OOHNN\ // \' N N
WOR00CMEBs OS/ YN?N ~Oy NW'r' te = Ph ETOSN066204

O Iy NN CF3 CF3 ON Ph O CF 27 WD 2007/ 133865

PCT/ US2007/ 066204 1-T~N O and wherein R19 is

sel ected fromthe group consisting of hydrogen, aryl,

trihal omethyl, nand Cl-4-alkyl. In yet another

enbodi nent of Rorrmula I or Forrmula 111, R2 is selected

fromthe }i =N
{ J\f“’ |
o 0
, ,and

wherein R' is selected from the group consisting of hydrogen, aryl, trihalomethyl, and
Ci4-alkyl.

In yet another embodiment of Formula I or Formula 111, R? is selected from the
group consisting of propyl and (CHz)-cyclobutyl.

In still another embodiment of Formula I or Formula I11, R isHand R?is Cis-
cycloalkyl. |

In one embodiment of Formula I or Formula III, R'? is cyclohexyl.

In another embodiment of Formula I or Formula 11, V is selected from the group
consisting of C(O)-N(H)--butyl. '

In yet another embodiment of Formula I or Formula I1I, V is C(0)-R*, wherein
R is selected from the group consisting of Cz.¢-cycloalkyl, phenyl, pyrazine,
benzoxazole, 4,4-dimethyl-4,5-dihydro-oxazole, benzoimidazole, pyrimidine,
benzothiazole 1,1-dioxide and quinazoline, each of which may be further independently
substituted with a halogen atom, CF;, C).4-alkyl or C;¢-cycloalkyl.

In still another embodiment of Formula I or Formula III, V is R*® or C(0)-R%,
wherein R? is selected from the group consisting of

R18

QIH @P T '
- N SN ARy pis—- W6
N ,\to\}é-, z'N’),EN%&, N

2
o Hs 18 |
oo dd
Z /
Oz
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group consisting of propyl and (CH2)2-cyclobutyl. In
still another enbodi ment of Formula | or Forrmula II1,
W@R2007/13386F and R12 is C3-6- cycloal kyl. I n one PCT/US2007/066204
enbodi nent of Forrmula | or Fornmula 111, R12 is
cycl ohexyl . In another enbodi nent of Fornula | or
Formula Ill, Vis selected fromthe group consisting
of o8( O -N(H) -t-butyl. In yet another enbodi nent of
Fegmula | ok Formula 111, Vis C(O-R20, wherein R20
sel ected fYomthe gﬂ';pup consi sting of
~£8-q- cycl oal , ph AN o) ’zippe, enzoxazol e,
,47Hi met hylf - 4, - di hyldr o{oxlazol e,\/’b_e zoi mﬁﬂéﬁl\ ,
W‘grpdi\ne hehgot hi azgpey 1- di Bx| nd ¢
qui Wazol iche, Nach ,of Wl ch n&y be furt Her 0 ,
I ndependent|y substituted with a hal ogen atom CF3,

Cld-al kyl Roki TN _6-cycl gal kyl . RANCN | anok
R'%abo inento&guR FornﬁFM 0 or
% ,  Wher eith R20% | ect edNTf r ofn t he™Qqr.
consi sting ofHR16 » R18 V* = Rls Hz~- NN T 24 R 18

-F3 H3 ~18 p18 RI8 O_ /4 O/ OO 1V) 02 28W

2007/ 133865 PCT/ US20073066204 pf® H N [}\\RI8 R 8 H
RN 1 Cris@NNO A- OR R18 S\
% g \K\ﬁz’ 9\\ > \K&g‘ l\N\ :
O ? N S H O » H ]

R18 | 18 R‘ai
1,71 \f N/\/; i<
R"‘—iENj/ ,Rw@ Tﬁi O/L;lﬁ O)\Hlég LEJI\H"

SN ®
R'”{t/rk{ %’r\H \g}—?

R
o R1® , and

3

wherein b is 0, 1, or 2; and Ry3 is selected from the group consisting of hydrogen, a
halogen atom, aryl, trihalomethyl, and C;4-alkyl.

In another embodiment of Formula I or Formula 111, V is selected from the group
consisting of Cy.¢-cycloalkyl, phenyl, pyrazine, benzooxazole, 4,4-dimethyl-4,5-dihydro-
oxazole, benzoimidazole, pyrimidine, benzothiazole 1,1-dioxide and quinazoline, each of
which may be further independently substituted with a halogen atom, CF3, C,4-alkyl or
Css-cycloalkyl.

In certain embodiments, compounds of Formula I or Formula III comprise a V
group selected from residues having the formula —C(0)-R*’, wherein R is a residue of

the formula (i):
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- h 0J\F RI8 and O wherein b is 0, 1, or 2; and R18

is selected fromthe group consisting of hydrogen, a

hal ogen atom aryl, trihalonmethyl, and Cl4-alkyl. In

}Qnother enbodi ment of Forrmula I or Forrmula IIl, Vis

Lsel e% fromthe group consisting of
C3] 6- c§cl oal kyl, phenyl, pyrazine, benzooxazol e,
4, @4di et hyl - 4, 5-di hydro- oxazol e, benzoi m dazol e,

rigwdin nzot hi azol e 1,.1-dioxi de and qui pazqgl. ne
whtls B Bed AR BBEP shastisme o GeEiaE ipiprl Honds
substituted wth athal ogen atom CF3, Cl-4-alkyl or
spir%\gyc%h%x)%l (8.%'., km ) and 1-methylcyclohexyl;

and R" is selected from the group consisting of:
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In certain enbodi nents, conpounds of Forrmula | or
Formula Ill conprise a V group selected fromresidues
whawngesshe fornmula - C(O) - R20, wherein R20 i s BCT/EStoduas6204
of the fornmula (i): 29 WD 2007/ 133865
PCT/ US2007/ 066204 H Y-'~" Rn R44 wherein R44 is
sel ected fromthe group consisting of. tert-butyl,
i sopropyl, cycl ghexyl, spirgfyclohexyl (e.g., ) and
thylcycloh yI; and R77 selected fromthe #roup
c Y ; 0

H

- s

P 7.0
0 é-
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Where R is selected from methyl, ethyl, isopropyl, tert-butyl and phenyl.

In yet other embodiments, compounds of Formula I or Formula III comprise a V
group selected from residues having the formula —C(0)-V’, wherein V' is a residue Qf the

formula (ii):

oJf H —§-—
R79
0-3
wherein R” is selected form the group consisting of methyl, ethyl, isopropyl, tert-butyl,
sec-butyl, 4-methyl-butyl, 1,1-dimethylpropyl, [,1-dimethylbutyl, phenyl, benzyl,
cyclopentyl, cyclohexyl, furylmethyl, and pyridyl (e.g., 2-pyridyl, 3-pyridyl, or 4-
pyridyl).

In certain other embodiments, compounds of Formula I or Formula III comprise a
V group selected from residues having the formula —C(0O)-V', wherein V' is a residue of

the formula (iii):
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ss OO0 IlII( OO/NOHNONONNVHY JN J Ov
V. NRT NHN-, iNN ,N/ OO, and O O Were R78

WO g003ab36i ed from methyl, ethyl, isopropyl, tePCF81097/066204
and phenyl. In yet other enbodi nents, conpounds of
Formula | or Forrmula Il conprise a V group selected

fromresidues having the fornula -C(Q -V, wherein V'
ANt hyl , i sopropyl, tert-butyl, sec-butyl,

cycl furylmethyl, and pyridyl (e.g., 2-pyridyl,

conprise a V group selected fromresidues having the

s,a,residue of the formula (ii): of H R7/9 0-3
| -butyl, 1, 1 -dinethylpropyl, 1, 1
3- pyrl%ﬁd Or (il pyrldyl) In certain other
whor @R Rorseitd 0¥ oAt BUBR B E ot

énﬂ 79 is selected formthe group consisting of
045?19
[ Ibutyl, phenyl , benzyl, cyclopentyl,
enbodlnents conpounds of Fornmula | or Fornmula |11
scy¢lodlikyl3 H -_' 0 0.3

In certain embodiments, compounds of Formula I or Formula III comprise a V
group selected from residues having the formula —C(Q)-V’, wherein V' is a fesidue of the
formula (iv):

(iv)

whereinmislor2;nis0, 1,2, or3;

R" R, and R¥, are independently selected at each occurrence from the group
consisting of hydrogen, Ci.salkyl, arylCysalkyl, heteroarylCo.alkyl, heterocyclylC.
salkyl, and cycloalkylCysalkyl; or

R"and R, taken in combination, form a ring having between 3 and 7 ring atoms
and having 0, 1, 2 ring heteroatoms which is substituted with 0-2 alkyl groups and 0-1
spirocyclic groups.

R* and R” are each independently selected from the group consisting of phenyl,
Cisalkyl, and Csscycloalkyl, or R* and RY are each independently selected from the
group consisting of phenyl, cyclopropyl, isopropyl, tert-butyl, and cyclohexyl.

In certain embodiments, compounds of Formula I or Formula I1I comprise a V
group selected from residues having the formula —C(O)-V’, wherein V'is a reéidue
selected from the group consisting of tert-butoxy, 2,2-dimethylpropoxy, sec-butoxy, 1,2-
dimethylpropoxy, 3-pentoxy, isopropoxy, Ci.salkoxy, 2,2,2-trichloroethoxy,
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(ii1) wherein R78 represents 0-3 groups independently

sel ected from Cl-6al kyl and C3. 6cycloal kyl. In
wa@esvasseenbodi ments, conpounds of Fornula | oPCFHORI0NT/@66204

I1l conprise a V group selected fromresidues having

the formula -C(O -V, wherein Vis a residue of the

formula (iv): (iv) HRANN R, N RK NI r~ N RY Rw

RVWWMand n wherein mis 1 or 2;, nis 0, 1, 2, or
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5L oup._sel ect ed—r om c# g the for%
-XO sV, wherein Vis a residde

sel ec é
group consisting of tert-butoxy, 2,2-di Ipro
sec- butoxy, 1, 2- dinethylpropoxy, 3- pent oxy,
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CF3 N, NN NN NNk, NN CC13 kHV H NN. HNX , p._

X 0-30-30-3NHN,,s H N,,,’ s HN- NYNX H 38
wO\E»02088863. 33865 PCT/ US2007/ 066204 H H H N ~ |, PCT/NSH97/066204
ONN~s ONOHNs ~NHNJ Nr NN HHH NNwJNN
JNNQI /NI HNJ and wherein Y11 is selected fromthe

group consisting of hydrogen, -C(OOH -C(OOEt, -

N N N
ON \“J K\N \rJJ ’/\N \‘UJ
O\) -~ N\)

Y'! is selected from the group consisting of hydrogen, -C(O)OH, -C(O)OEt, -
OMe, -Ph, -OPh, -NHMe, -NHAc, -NHPh, -CH(Me),, 1-triazolyl, 1-imidazolyl, and —
NHCH,COOH;

Y' is selected from the group consisting of hydrogen, -C(O)OH, -C(O)OMe, -
OMe, F, CI, and Br;

Y" is selected from the group consisting of the following moieties:

NHChz ' NHCbz
T U S
- @ oo woe

adnn wns
HOZC\/PI Jo1 H,_Noc\/(J )o-1

, and
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Owve, -Ph, -OPh, -NHWe, -NHAc, -NHPh, -CH(M)?2,

1-triazolyl, 1-imdazolyl, and - NHCH2COOH, Y12 is
w@edogasses f rom t he group consi sting of hydrogePCT/US2007/066204

-C(O™H, -C(OOWw, - Ow, F, d, and Br; Y13 is

sel ected fromthe group consisti ng of the follow ng

rmieties N HCbz NHCbz C~H3 "All rvv BhQ2C J) 0-1

tB 0.1 and 39 WO
2009/ 3SR EMECE OMMBG BB aCoR b Al 3(0) 2Me,
@sl‘@d Y Bodh, be-thBQne &Qﬁﬁfer@tﬁt anMeQﬁdepgﬂcfbnﬂ? deldctéd fréfthe

be the sane or different and are independentl

groyp cersistige of atkvh rls hgiermadvb ond heteroseylof  al kyl | aryI

het gtiagl ,N@pdcpgm{ 06{591'.85 %GCH%C%%I? SCels, -
C(@@'&i}GNﬁz, o :

orNIEO)QH; ard( O) OH;, and Y18 is

o S oS Wby B q e TR A

S(Cae)mngidfreN(H)G(@yCHf t he C3. 6dcycl oal kyl groups m(ay be

i nd dent b tuted one or nore tines

:ope nﬁﬁ@%@% RY ﬁ%‘ e Saercysloalkyligprups may be independsatbn
subBiREBd oAk ¥ mole tih&! (Gpﬁrtei’é)‘zlblg' %ﬂggﬁ (gnr?%hHR éilv? til2s)A0 R Rdlogen

enbodi nent of fornul
atogs g1yl (xihatomethyll or Ca-alkylt er ocycl e or

het a%éﬁ%l %"%ge%}ﬁ‘g%'ﬁtoﬁ‘lﬂé‘b’w| t St ]#15 ‘gg‘g’l kt’ﬂ@
hetémcyqixr ef httabbycldséb yakkpl, mereamtylfanueleterdc@sn: mapibeh a
ind&_ﬁebﬁ%ﬁﬁw%s‘%mnteg EnYel or ntlcgrle ?iamle(s) ?g"tprxletjerablciet%ve%n %lng z?rlldk nl.'e t(i)rrrles)
with a halogen atom, aryl, trihalomethyl, C;s-cycloalky! or C;.4-alkyl.

In yet another embodiment of Formula I or Formula II1, W is selected from the
group consisting of C(0)-C(O)N(R**),, wherein R? is independently selected from
hydrogen or from the group consisting of C|.4-alkyl, Ci¢-cycloalkylCoualkyl, aryl and
heterocycle, each of which may be independently substituted one or more times (or
preferably between one and five times) with a halogen atom or C,_4-alkyl.

In still another embodiment of Formula I or Formula III, W is C(Q)-C(0)-
cyclopropyl

In one embodiment of Formula 1 or Formula III, any of the heterocycle groups are
independently selected from the group consisting of acridinyl, carbazolyl, cinnolinyl,
quinoﬁalinyl, pyrazolyl, indolyl, benzotriazolyl, furanyl, thienyl, benzothienyl,
benzofuranyl, quinolinyl, isoquinolinyl, oxazolyl, isoxazolyl, indolyl, pyrazinyl,
pyridazinyl, pyridinyl, pyrimidinyl, pyrrolyl, tetrahydroquinoline, benzoimidazolyl,
benzofuranyl, benzofurazanyl, benzopyrazolyl, benzotriazolyl, benzothiophenyl,
benzoxazolyl, carbazolyl, carbolinyl, cinnolinyl, furanyl, imidazolyl, indolinyl, indolyl,
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b3- 4A
cribed
ounds
A
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or 0.5to 30 M iﬁclu i-ng, for exanple, the range fBRQOB
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HCV. In a preferred enbodi nent,
invention is an HCV inhibitor.

t he conpound of

t he

In certain enbodi nents,
wo b@7assspdund of the invention is not VX-950 oPCBBUR2007/066204

503034 (see, e.g Curr. Med, Chem, 2005, 12
2317-2342; and Antim crob Agents Chenother. 2006 Mar;
50(3):1013-20, both of which are incorporated Herein
by reference in their(eptirety). In other enbodinents,
t he conpounds of t vention are not the spedies
described in Internatanal ,Patent Application |Nos. WO
20051058821, VK)ZOOS/ 2 8369,
WO 03/ 062265,Q V\m021-|18 9, 2003/ 087092 and U. S. B-212
Pat. Ap . ernms "HCV-assqci at ed
state” 3’;HCV , r" include digorders
and state (elg' a dl Sease state) that are asdoci at ed
with the actiV of HCV, e.g., infection of HCVin a
subj ect. HCV-associ ated states include HCV-infgction,
liver cirrhosis, chronic |I|iver disease,
hepatoceltular carcinony, Ccryogtobul T maem 4,
non- Hodgki n' s | ynphoma, and a suppressed innatfe
intracel lular i mune response. HCV-associ ated dtates
are often associ at ed “‘h the NS3 serine protegse of
HCV, which is resposdible forc§everal steps in the
processi ng of the HCV ypgota nr%gto smal | er '
functi onal pr@tel ns , rns a B-213
het er odj | t he NS4A protein, an ~
essentl fa tor th t @nhanc S |enzymatic actijvity,
and is anchor HCV to the endgplasmc
retlculun1 rst aut ocat al yzes hydrolysis df the
NS3- NS4A junctUre, and then cleaves the HCV
pol yprotein internolecularly at the NS4A- NS4B,
NSAB- NS5A_and - 170 \WD 2007/133865 PCT/1US2007/ 0686204
NS5A- NS5B i ntersections. This process is associlated
with replication of HCV in a subject. Inhibitijng or
nmodul ating the activi of one or nore of the NS3,
NS4A, NS4B, NS5HA a 5B proteins will inhibijt or
nodul ate replicati HCVhi nQa subj ect, therdby
preventing or, treati N ciated statle. In a
particulsar e od?meﬂt, soci ated statg is B-214
associ y O he NS3 proteasle. In
anotheergLﬂlc, am)e odi ment , e HCV- associ at ed
state is assoala ed Wwth the activity of NS3- NS4A
het er odi nmeri c™eohpl ex. I n one enbodi nent, the
conmpounds of the invention are NS3/ NS4A prot ease
inhibitors. In another enbodi nent, the conpounds of
the 1 nvention are NS2/NS3 protease 1nhibitors.
H ]
How N e B-215
A/\N N\H,N\H%OO 0
AP AN C A
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Wt hout being bound by theory, it is believed that the

di sruption of the above protein- protein interactions
whygoorhassednmpounds of the invention will interfRCEUBRIDN066204

viral polyprotein processing by the NS3 protease and

thus viral replication. HCV-associ ated di sorderis al so
i ncl ude HCV- dependent di seases. HCV-dependent
di seases i ncl ude, any di sease or disorder| that
depend on or relat activity or m sregul atji on of

at |least one strain o yTh® present inventifon

i ncl udes treatnent of N ol giN] di sorders fas

descri bed avel,-l but the X nvEntlon i s not i nt gndedBtF6
be Iim e oy whiic® the conmpound
performeyi t$ idterfed: function treatnment of la
di seasé’ e fpresent vention includes treatnent of
di seases described herein in any manner that al|l ows
treatnment. to occur, e.g., HCV infection. In g
rel at ed enbodi nent, the conpounds of the inventiion can

be userul~for treating _diseases retated to HY,—=as

well as HV infection and Al DS (Acquired | mung

Deficiency Syndrone), 4 n certain enbodi nents, |the

i nvention provides _a rmaceuti cal conposition of any

of the conpounds of e present, invention. In 3§

rel ated enbodi nent, 'nvgnt on ovi des a
ENPQSI NI

phar maceyt i, caj t he conpoynds ﬁ
the pr es%ﬁf tLRN doa phargmaceutically -217
accept abl e ‘Car (i il or exXei pi en f any of thesd

compou Cey Cai enbodi ments, the inventijon

i ncl udes the hounds as novel chemical entitiles. In
one enbodi nent” the invention includes a packaged

HCV- associ at ed di sorder treatnent. The packaggqd
treatnent includes a conpound of the inventian

packaged with i nstructions for usi ng an effect|ive
anmount of the conpound of the invention for an
i ntended use. The coqﬁounds of the present invention
are suitable as ac ﬂQ- agents in pharmaceuti cgl
conpositions that arefe flq@C| us particularly |for
treating HCV: aSSOCIatf - N/ ®OO7/ 133865
PCT/ US2087/ 0§62 2r S. e pharmaceuti cgl B-218
composi tff' o ‘ vaﬁioh aBodi s has a

pharnaﬁﬂqgﬂc : i ve anednt of the presgnt
active agent ng wlth other pharmaceutically
accept abl e

0
: H B-219
)(\N NYN%O 0 o
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exci pients, carriers, fillers, diluents and the I|ike.
The phrase, "pharnaceutically effective anount" as
wa@s@d/15ess®i N i ndi cates an anount necessary to PCT/US2007/066204

admnister to a host, or to a cell I ssue, or organ
of a host, to achieve a therapeutic result, especially
an anti-HCV effect, e.g., inhibition of prolifleration

of the HCV virus,
di sease. In one e

any ot her HCV-associ at ed
, the diseases to be|treated

by conpounds of thé v Hon0|nclude for exgmple,
HCV infectiagn, |iver{ci RS LS H,oni c |iver disease,
hepat oc I r H:arﬁl ngna, cI obul i naeni a, B-220
non- de o ahd aysYippr essed i nnat ¢
|ntraCQj u ar respons:“lnw ot her enbodijment s,
the pres ntlon provi des a nmethod for inhibiting
t he act|V|t HCV. The nethod includes contacting a

cell with any of the conpounds of the present
invention. In a related enbodi nent, the nethod|further

provides tnat thne conpound 1S pPresent 1 1m am anfournt
effective to selectively inhibit the activity of one
or nore of the NS3, A, NS4B, NS5A and NS5B
proteins. In another ated enbodi nent, the ngthod
provi des that the is gresent in an anpunt

N}_(oad in a subjgct.

aventi on provi
o B2

I n ot her eanﬁlqynt

use of~%g¥ t s Qf ghe invention flo

manuf actlur ¥ of Ja di caﬁ%nt to[tfeat HCV infectlion in
a subjé@br)l her odi nents, the invention

provi des d of manufacture of a nedicanent,

including fornul ati ng any of the conpounds of the

present invention for treatnent of a subject.
Definitions. The term"treat " "treated " "treating"

or "treatnent" includes the dim nishment or
alleviation of at |east one synptom associ ated |or
caused by the state, order or disease being
treated. In certai odi nments, the treatnent
conprises the inducti of gn - inhibited state,
fol |l oned by Epe acti F' NHCV- nodul at i ng
corrpound V\,hl chHwulid | 'n 'turn m ni sh or all gvi atB-222
| eas @ e w8 at r caused by the

HCV as [ 3. di sorde r di sease being
treat ed. or treatment can be di m ni shment of
one or several-synptons of a disorder or conpllete

eradi cation of a-disorder. The term "subject" ils
i ntended to include organisns, e.g., prokaryotes and

eukar yot es,

N
H H -
H H B-223
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whi ch are capable of suffering fromor afflicted wth

an HCV-associ ated di sorder. Exanples of subjects

wo p@basisesranmal s, e.g., humans, dogs, cows, hoPGEES2007/066204
pigs, sheep, goats, cats, nice, -172 WD 2007/ 133865
PCT/ US2007/ 066204 rabbits, rats, and transgenifc
non- human animals. In certain enbodi nents, the |subject
is a human, e.g., a n suffering from at rji sk of
suffering from or ntially capable of sufflering

i sordeg, and for diseas
NH, HCV i nfecti
s a cell. The

, " "nodul at or

efers to ounds that
e.g., n erw se alter, the activity
HCV. Sim Farl an "NS3/ NS4A protease inhibitor
an "NS2/ NS3 protease inhibitor"™ refers to a c(
that nodul ates, e.g., inhibits, or otherw se a

from an HCV-associ
~condi tions descrlbed

es or
on. In
B-224
of HCV"
dul at e,
of
,"oor
npound
ters,

rthe Tnteraction of these proteases w tiT one ar
Exanpl es of HCV-nodul ati ng conpounds i ncl ude cqg
of Forrmula I or Fornmnu [11, as well as Table A
Tabl e B (i ncluding_ph ceutically acceptable
thereof, as well a anti oner g, stereoisoners,
rot anmers, tautoners dlastﬁre neba racemat
t hereof). Addltl Pncludes
adninisLF;¢no t ub co an efgective anmount
HCV- nodul at'f ng ognd ®f the vention, e.g.,
HCV- nodii g s of Formula | or Forml
as well ag Ts A and Table B (including
pharmaceuti calty acceptable salts thereof, as
enanti omers, stereoisoners, rotaners, tautonerg
diastereoners or racenates thereof)

CO
0

J

The termi"

otter
npounds
\ and
salts

B:225

la Ill,

of

wel |l as

al kyl"

i ncl udes saturated aliphatic groups, including
straight-chain al kyl groups (e.g., nethyl, eth
propyl, butyl, pentyl exyl, heptyl, octyl, nd
decyl, etc.), bra -chain al kyl groups (isg

~

g

cycl oheptyl, cyd oo ), aI ubstituted
u & oa substituted &
.oe he expre on "C,, Cy-al
wherein xiis @ and ly is 2-10 indicates a part
expression Ci -C4-al kyl includes, but is not

yl,
nyl ,
propyl,
l'ic)

B-226
1 kyl
kyl ",

i cul ar

1

mted

tert-butyl, isobut c.)w c9cloal kyl (alicyd
gr oups (cyclopropyl Netycl ohexyl ,
cycl oa

gr oups.HNzUL

al kyl group. (straight- or branched-chain) of
particul ar range of carbons. For exanple, the
to, methyl, ethyl, propyl, butyl, 1sopropyrl,
tert-butyl, isobutyl and

B-227
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sec- butyl. Moreover, the term C3. 6-cycl oal kyl
i ncludes, but is not [imted to, cycl opropyl,
weyoopsset yl , and cycl ohexyl. As di scussed bel pOT/USI0eT@66204

alkyl graoups, as well as cycloalkyl groups y be
further substituted. "Co-C'al kyl" refers to a gingle
coval ent bond (Co) or an al kyl group having friom1l to
n carbon atons; for e pl e "Co- C4al kyl" referg to a
single coval ent beggdior a C - C4al kyl group; :
"Ca- Cgal kyl " refers {'¢p—g si@gle coval ent bond gqr a Cl -

C8al kyl group. In so QS LR N8, substituent of an

al kyl group is ecifi Gal lly ijndilcated. For exanpl eB-228
- %iagN Ps t

Ve

Cl - C4al kyl graqup that

Cl ciﬁvﬁh

has at Ipast ohe RPydgoxy substituent. -173 WO

2007/ 133885 usS2 066204 " Al kyl ene" referls to a
| K

di val ent roup, as defined above. Ca-C4alkyl ene
is a single coval ent bond or an al kyl ene group |havi ng
from1l to 4 carbon atons; and Co- C6al kylene i g a

STngle covatent—bond or anm al Kyl ene group traving fTom

1to 6 carbon atonms. . A "cycloalkyl" is a grqup that .
conpri ses one or nore.sgaturated and/or partiallly
h all ring nenbers are garbon,
clobutxﬁ, cycl opentyl,

such as cycl opropyl> _
cycl ohexyl, cycl ohept iflo-ct |, adamantyl,
-4 ndenyl , anq

decahydr o- napht hal epyty ey :
partial | y.sa urgﬁgjfv I apt s \of ¢t he foregoing, sucHng9
cycl oheXenfl . T O/El ofl kP grodpg do not conprige an
aronatHH\PHne @ rocyclic ring. Certain

cycl oal kyl g ps are C3-C8cycl oal kyl, in which the
group contains”a single ring with from3 to 8iring
menbers. A "(C3-C8cycl oal kyl ) Co-CA4al kyl" is a

C3-Cgcycloalkyl group linked via a single coval ent

bond or a Cl-C4al kyl ene gr.oup. Moreover, alkyl {(e.g.,

met hyl, ethyl, propyl, butyl, pentyl, hexyl, etic.) -

i ncl ude both "unsubs uted al kyl" and "substi{tuted

al kyl", the latter ich refers to al kyl noijeties

havi ng substituents r acimgg hydrogen on ong or

nore carbons of the h NHckbone, whi¢h all ow
0

the nmolecule to erm s i|nt dhded function. |The B-230
teﬂn"gwﬁhm ! |
C

nde descri be nvi gties
havi ng bski tuenps . | aci ng hydr ogen on one or
nore atong, or N, of a nolecule. Such
substituents van include, for exanple, alkenyl,
al kynyl , hal ogen, hydroxyl, al kyl carbonyl oxy,
aryl car bonyl oxy, al koxycarbonyl oxy,

aryl oxycar bonyl oxy, carboxyl ate, alkyl carbonyT,

\ NN NH
H H B-231

NN erN\¢J§ot3 o)

o/ o)
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aryl carbonyl, al koxycarbonyl, am nocarbonyl,

al kyl am nocar bonyl , di al kyl am nocar bonyl ,
wa@bkdoghsissdcar bonyl, al koxyl, phosphate, phosphPeEUS2007/066204

phosphinato anmino (including alkyl anino

di al kyl am no, arylam no, diarylam no, and
al kyl aryl am no), acylam no (i ncl uding

al kyl car bonyl am no, a car bonyl am no, carbanoyl and
urei do), am dino, N sul fhydryl, al kylthiag,
arylthio, thiocarb e, ulbates al kyl sul fifnyl,
sul f onat o, sulfannyl QNH,Ni tro,

trifluoronethyl Hcyiano adli d hEt er ocycl yl, B-232
aIkyIaLQy" éhol nzyl , phenyl,
pi perazige, ) cys] o e, cycl xane pyri di ne,

. 5H-tetrazdl e, azoI plperldlne an arormatic or
het er oar omat i iety. "Furt her exanples of
substituents of the invention, which are not intended
to be limting, include noieties selected from

Z0n

Strai ght or branched af Ryl (preferabty CI=C5J;,
cycl oal kyl (preferably C3-C8), al koxy (preferal
Cl1-C6), thioal kyl (pr rably Cl1-C6), al kenyl

(preferably C2-C6), a nyl (preferably C2- Co),
heterocyclic, carb lic, ary (e. g phenyl )|,
aryloxy (e.g., phenox ), arglk I , benzyl ),

y

aryloxyalkyl (e p 3] 2 arylacetanido%ézss
alkyla2%r4\ ol Iqarbonyl and B
aryl cafbion er sd@h acyl[ group,

het er oa het eroaryl group, -174|WO
2007/133865 USZO 7/ 066204 (CR R')o_3NR R'|(e.qg.

-NH2), (CR R'" YO_3CN (e.g., -CN), -NO2, hal ogen (e.qg.,
-F, -d, -Br, or -1), (CR R')0_3C(hal ogen)3 (e.qg.
-CE3) (CR R').0.3CH(halogen)2 (CR R')0Q 3CH2(hal agen) .

(CRR')0 3CONR R', (CRR")0.3(CNHNR R",
(CRR')0_3S(O12NRR', (CRR')0_3CHO (CRFR
)0-30(CR R')o_3H, ( ' )0-3S(0)0-3R (e.g., {SOBH,
-0Ss@BH), (CR R')0X™ R')0.3H (e.g., -CH2OCH3 and
-OCH3), (CR R')0.3%( 'YO43H(e.g., -SH and|-SCH3),
(CRR )o_30H (e.qg., NBl, 3COR
(CR R') 3(subst|1|tt{§ed or ! u tituted phenyl)), B-234
o Ryl ) R')0.3002R |(e.g.,
30R gro or the side ¢hain of
any naturall curri ng am no acid; wherein R |and R
are each i ndeperidently hydrogen, a Cl1-C5 al kyl,| C2-C5
al kenyl, C2-C5 al kynyl, or aryl group. Such
substituents can include, for exanple, hal ogen,

hydr oxyl, al kyl carbonyl oxy, aryl carbonyl oxy,
al koxycar bonyl oxy, aryl oxycar bonyl oxy, carboxyl|ate,
al kyl carbonyl, al kox rbonyl, am nocar bonyl,
al kyl t hi ocar bonyl , yl, phosphate, phosphonpato,

H
N NH,

H H ' B-235
A/\N N\n,N\/&O o) o)
o
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phosphi nato, cyano, am no (including al kyl am no,
di al kyl am no, arylam no, diarylamno, and
w@bdyhaasys anmi no), aryl am no (including PCT/US2007/066204

al kyl carbonyl ami nao_ aryl carbonyl ami no,  carbamyl and
ureido), amdino, imno, oxinme, sulfhydryl, alkylthlo
arylthio, thiocarboxylate, sulfates, sulfonatc,
sul famoyl, sul fonam d nitro, trifluoronethyl,l cyano,
azi do, heterocyclyl an aromatic or heteroarlomatic
noiety. In certain-e i megtsP a carbonyl noijety
(C=0 nay be further IH,h an oxi me [noi ety,

e.g., al dehyde may| bell derivati zed ag it sB-236
oxi me @f)mn e understood Hy those
skllled he art)t t the noiledi es substitutgd on

hai nl can thensel ves be substijtuted,
i f appropriate cl oal kyl s can be further
substituted, e.g., with the substituents descr|i bed
above. An "aral kyl" nmoiety is an al kyl substit(yted

Wih an aryl (e.g., phenylmethyl  (i.e., benzyl{)). The
term "al kenyl " includes unsaturated aliphatic droups

anal ogous in-length a possi bl e substitution|to the
al kyl s descri bed ahkov but which contain at | dast one
doubl e bond. For le, the tern1"a|keny|" ilncl udes
strai ght -chai n al keny ouH e. q et henyl ,

propenyl utenyl enN nyt, Yexenyk, heptenyl, B-237
oct enyl , | O etie,)Q branched- chgin '
ro

al kenyl ps c I%%nyl ( cyclic) groups
(cycl opr ntenyl cycl ohexenyl ,
cycloheptenyl cl ooctenyl), al kyl or al kenyl

substituted cycCl oal kenyl groups, and cycl oal kyl or

cycl oal kenyl substituted al kenyl groups. The tgqrm
i t —ilnclude

oxygen, nitrogen, sulfur or phosphorous atons
repl acing one or nore_carbons of the hydrocarhon
backbone. In certain gﬁoodinents, a straight chain or
branched chain al kegyt group has 6 or fewer carbon

atons in its backbdne/tTg®. gy ®-C6 for -175 WO
2007/ 133865 PCT/USZOO S NHj ght chain, |C3-C6
for bransped ch i S€ cl oal kenyl grdups He238

have fr
and npHSI ef

eir ring strudture,
arbons in the|ring
structure. T ern1 -C6 includes al kenyl groyps
containing 2 6 carbon atons. Moreover, the tlerm

al kenyl includes both "unsubstituted alkenyls" and
"substituted alkenyls", the latter of which rgfers to

~al kenyl noieties having substituents replacing|a

i
“ H\/IL o} o} B-239
,)r"N g o)
o)

-151-




hydrogen on one or nore carbons of the hydrocarbon
backbone. Such substituents can include, for exanple,
wa@bkdwyh3zgsdups, al kynyl groups, hal ogens, hydr oRgT/S2007/066204

al kyl carbonyl oxy, __aryl carbonyl oxy, al koxycarbonyl oxy

aryl oxycar bonyl oxy, carboxyl ate, al kyl carbonyl,

aryl carbonyl, al koxycarbonyl, am nocarbonyl,

al kyl am nocar bonyl , | kyl am nocar bonyl ,

al kyl t hi ocar bonyl , oxyl, phosphate, phosphonato,

phosphi nat o, cyano; Hno (i nd uding alkyl amjno,
~di al kyl ami no, aryl anknoA_dN

al kyl ar n1no)H aﬁyl

aIkyIca?%g = ﬁ?’ bé&rb am no, carbanoy]l and
urei do)g 'dino{)i no, sul flaydryl, al kylthi g,
‘arylth|o hr boxyl ate, sul fates, al kyl sul fi|nyl,
sul f onat o, s~ anoyl , sul fonam do, nitro,
trifluoronethyl, cyano, azido, heterocyclyl,
al kylaryl, or an aromatic or heteroaromatic ngiety.

and
i ngl u'-gl ng B-240

The tTerm —al Kynyr— 1 nctrudes unsaturated atfphatjic
groups anal ogous in length and possible substijtution
to the al kyls described above, but which contaijn at

| east one triple bon For exanple, the term
"al kynyl" i ncl udes |ght chai n al kynyl grougs
(e.qg., ethynyl, pradp Qytynyl pentynyl, hgxynyl,
heptynyl, octynyl, n Nd MH etc.), brancheﬁ}41
chai n al kynyl' gtbups, nd cydl o Ikyf or cycl oallkeny?”
substit e N Q. erm al kynyl fiurther

i ncl ud alkynil @groudps that i ude oxygen, niftrogen,
sul fur or  phdsphor ou atons replacing one or nore
carbons of the hydrocarbon backbone. In certairn

enbodi nents, a straight chain or branched cha
s 6 or fewer carbon.atons in it

n
Q

backbone (e.g., C2-C6 for straight chain, C3-C6 for
branched chain). The term C2-C6 incl udes al kynyl

groups containing 2t carbon atons. Moreover|, the
term al kynyl inclu th "unsubstituted al kynyls
and "substituted |s", the latter of whidh
refers to al kynyl noi&tiks Hav n Ngubstltuents

repl acing a ydi ogen ne Jor ré& carbons of| t heB-242
hydr oc B R su tuents can include,
for exanpl el allkyly grioups, al k | groups, hal gqgens,

I

hydr oxyl , Jal kyll carbdn aryl car bonyl oxy,
al koxycar Bonyl oxy, aryl oxycar bonyl oxy, carboxyljate,
al kyl carbonyl, aryl carbonyl, al koxycarbonyl,
am nocar bonyl , al kyl am nocar bonyl ,

di al kyl am nocar bonyl, al kylthiocarbonyl, al koxXyl,
phosphat e, phosphonat o, phosphi nato, cyano, anjno
(including alkyl am di al kyl am no, aryl am no,
di aryl am no, and al_ky yl am no), acyl am no
(i ncl udi ng al kyl car, Ianino,oarylcarbonylan1ro,
car banoyl and urei do)

oo lncﬁno ﬁhno
\/{)N N\",N\‘/go o) o

B-243
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-176 WD 2007/133865 PCT/ US2007/ 066204 sul f hydryl,
al kylthio, arylthio, thiocarboxylate, sulfates,

wa@bdayhsashd i nyl , sul fonato, sul famoyl, sul fonaP@TU$2007/066204 '
nitro . trifluoronethyl cyana, azido, heterocyclyl
al kylaryl, or an aromatic or heteroaromatic iety.

The term "am ne" or "am no" shoul d be understodd as
bei ng broadly applied both a nolecule, or a noiety
or functional group, general |y understood in the
art, and may be pr secondary, or tertiarly. The
term"am ne" or " ounds wherle a
nitrogen atompis coy, I o at | east |[one B-244

a
carbon, thydr enHorNhe r@at o he termns incljude,
for exarpl eN byt af e PotOlimt

"aryl ami Q(J siard Lapi.no, "

to, "al kylam no, "
yl aryl am no, " '

"al kyl am noaryl'," "aryl am noal kyl ," "al kam noal|kyl , "

"am de," "am do," and "am nocarbonyl." The ter|m

"al kyl am no" conprises groups and conpounds wherein

tThe nitrogen 15 bound to at Teast one addr tiong—at Kyt
group. The term "dial kyl am no" i ncludes grougs
wherein the nitrogen atomis bound to at |east {two

addi tional al kyl grou The term "aryl am no" jand

“di aryl am no" incl foups wherein the nitrogen is
bound to at | east “On r tyo aryl groups, ' '
respectively. The terr "

M | ANF_NO,
"al kyl agi noaryl "Hor H " gr ylllam hoa kylz" refers tq an B-245
ani no N er§ o® t 0~atSl east one al kyll group
and at gg$t ne gpr group. term "al kam noal kyl "
a

“refers to an alikyl, enyl, or al kynyl group {bound
to a nitrogen atomwhich is also bound to an alikyl

group. The term "am de," "am do" or "am nocarbdnyl"”
hcl udesconpounds or npieties which contain

ni trogen atom which is bound to the carbon of 34
carbonyl or a thiocarbonyl group. The term i ndl udes
"al kam nocar bonyl " or ~al kyl am nocar bonyl " groyps

whi ch include al kyl, kenyl, aryl or al kynyl |groups
bound to an am no bound tyo a carbonyl grloup. It
i ncl udes aryl am nocar ponyl Hnd ar y|gar bonyl ami rfo

groups whi ch @ ncliudg amylYor er daryl noietiles B-246
bound t ] N &Mjch | SObound to the darbon

of ac onyl qr hi pcar bonyl oup. The ternyg

"al kyl a ca §?, *al kenyl am nocar bonyl , "

"al kynyl am nocar bonyl ," "aryl am nocar bonyl , "

"al kyl car bonyl am no," "al kenyl car bonyl ar ni no, "

"al kynyl car bonyl am no," and "aryl car bonyl am no"| are

included in term"amde.” Am des also i1 nclude furea
groups (am nocar bonyl am no) and car banat es :

H O
N NH,

0 H H N
N.__N O 0
e

B-247
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(oxycar bonyl am no). The term "aryl" includes groups,
i ncludi ng 5- and 6-nenbered single-ring aromatic
w@e@apsssshat nmay i ncl ude fromzero to four het PCDESINE)66204

for exanple, phenyl, pyrrole, furan, thiophen
t hi azol e, isothiaozole, imdazole, triazole,’

tetrazol e, pyrazole, oxazole, isoxazole, pyridine,
pyrazi ne, pyridazine, d pyrinidine, and the l|i ke.
Furthernore, the term\aryl" includes nulticyglic

aryl groups, e.g., hi cyclic, e.g.,

~ napht hal ene, benzoxaz I Henzodi oxazol e,
benzothlazoIQ) n20| ( 2 ben2Bt hi ophene, B-248
nethyle e { 97/ 133865
PCT/US 66 0 u ndplne TS9qui nol i ne, anthryl,
phenantkN i ndol&, benzofuran, pgurine,
benzof ur an, "de zapurl e, "or indolizine. Those aryl

gr oups haylng heteroatons in the ring structurle may
al so be referred to as "aryl heterocycles”,

Nererocyct es, frereroaryts*—or  —“heteroaronmat{i cs.
The aromatic ring can be substituted at one or |nore
ring positions with such substituents as descr|i bed
above, as for exanple | kyl, hal ogen, hydroxyl|,
al koxy, alkylcarb Xy, aryl carbonyl oxy,
al koxycar bonyl oxy, xycgr bonyl oxy, carboxyljate,
al kyl car bonyl , al kyl aki 1 NH,
aral kyl a rbﬁnyH, | keéinyl fam ocarbonyl
alkylcar;%g §1, kylcarbonyl,
alkenqu@rb ny car bonyl am nocar bonyl|,
alkyltﬁ'ocarbo yl, phosphate phosphonat o,
phosphi nato, cyano, ami no (including alkyl amjno,
di al kyl am no, aryl am no, diarylam no, and

ylam no), acylamno (including

B-249

al kyl car bonyl am no, aryl carbonyl am no, carbanoyll and
ureido), amdino, imno, sulthydryl, alkylthiag,
aryl thi o, thiocarboxylate, sulfates, alkylsulfijnyl,
sul fonat o, sul famoyl, | f onam do, nitro,

trifluoronethyl, c a2|do oheterocyclyl,
al kylaryl, or an aro tegﬂaronatlc noilety

Aryl groups ©an Hal Sp ow se rfdged wth B-250
alicycli e coringsonhich are not dromatic
so as to f pobly ycFe (e.g tetralin). Cqgrtain
aryl gﬁ§ r Nt ein are - C, oaryl CO C84l kyl

groups (i.e., groups in which a 6- to 10-nenbeqred
carbocyclic group conprising at |east one arongtic
ring is linked via a single covalent bond or 4

C, - C8al kyl ene group). Such groups i1nclude, for
exanpl e, phenyl and indanyl, as well as groupg in
whi ch either of the foregoing is |linked via Cl-

2 B-251
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Csal kyl ene, preferably via C, -C4al kyl ene. Phenyl
groups |linked via a single coval ent bond or
W@200C83d8ky | ene group are desi gnated phenyl CO (Beil/k§1007/066204

(e.g.—benzyl 1-phenyl-ethyl 1-phenyl- propyl and

2- phenyl - ethyl) The ternIheteroaryI, as used hlerein,
represents a stabl e nonocyclic or bicyclic ring of up
to 7 atons in each ring, wherein at least one rling is
aromati c and cont gj roml to 4 heteroatons
sel ected fromthe consigjing of 0, N and|S.

Het eroaryl groups w t/hi tg pe of this deffinition
i ncl ude byt ar e, not, I : i di nyl, carbazol Bt252
cinnoli?}Z gunNpoxal j 0 pwrezolyl, indolyl,

I
benzotri:;glyl, flur a yIES t hi enyT], benzothlenyl
benzof u® I & nyl, isoqui nolinyl, oxazolyl,
i soxazol yl, indolyl, pyrazinyl, pyridazinyl,

pyridinyl, pyrimdinyl, pyrrolyl,
tetrahydroquinoline. As with the definition of

heterocycl € below, ~heteroaryl ™ 1S also uUnderytood to
i nclude the N-oxide derivative of any '
nitrogen-containing heteroaryl. In cases whereg the
het eroaryl substituen S bicyclic and one ring is

non-aromatic or co Ins no heteroatons, it ig

understood that attac nt Hs Yia the aromatic jring or

via the hetQjoatonIC ) N g2 respectivgly. B-253

-178 07/ 3 65 PCI/ Ug2007/ 66204 The term s
heteroc cli” Wﬁet roeycl yl s used hereinlis

i nt endetN o 10-ne red aromatic qr

nonar onmat ifc he erocycle containing froml to 4
het eroatons selected fromthe group consisting of O,

N and S, and includes bicyclic groups. "Heterqgcyclyl™
i i r\J/I $,..as

well as dihydro and tetrathydro anal ogs theredf.
Furt her exanples of "heterocyclyl" include, but| are
not limted to the f ow ng: benzoi m dazol yl,
benzof uranyl, benz zanyl , benzopyrazol yl,
benzotri azol yl, benZo 'opqgnyb benzoxazolyl

car bazol yl carbollny | oI NH, f uranyl,

i m dazol yl , daIlnz in nddl azi nyl B-254
|ndazo e, i dol ylI , |soquinolyl,'
|soth|a%pl yl, naph yrldlnyl ‘
oxadlazol o azoly oxazollne |soxazoline,

oxet anyl , pyranyl pyra2|nyl pyrazol yl, pyriddzinyl,

pyrldopyrldlnyl ' pyrlda2|nyl pyridyl, pyrimdyl,
pvrrolyl, quinazolinyl, quinolyl, gui noxal i nyl

tetrahydropyranyl, tetrazolyl, tetrazol opyridyl
t hi adi azolyl, thiazolyl, thienyl, triazolyl,

azetidinyl, 1,4-dioxapy , hexahydroazepinyl,
pi perazinyl, piperidi , pyridin-2-onyl,

H O

N NH

B-255
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pyrrolidinyl, norpholinyl, thionorpholinyl,
di hydr obenzoi m dazol yl, di hydrobenzof uranyl,
walrdoydsasbhenzot hi ophenyl, di hydrobenzoxazol yl, PCT/US2007/066204

di-hydrofurany| dlhvdrnlnnd27n|v| di hydr ai ndagl yl
dlhydr0|sooxazolyl dlhydr0|soth|azolyl,
di hydr ooxadi azol yl, di hydrooxazol yl,

di hydr opyr azi nyl , di h opyrazol yl, di hydropyriidinyl,
di hydr opyri m di nyl , ydr opyrrol yl,
di hydr oqui nol i nyl, rotetrazol yl,

di hydr ot hi adi azol yl , drﬁth'azqﬁyl,
di hydr ot hi en§H , 4li hydr trYazol yl) difhydroazeti di nyl B-256
&ra of uranyl, and

wethylened+ _
tetrahqu [ oxi de hereof . Attachnment of
a het erocytl t| uent can occur via a carlbon
atom or vFa a heteroaton1 A "heterocycl eCo-C8allkyl" is
a heterocyclic group linked via a single coval gnt bond
or Cl1-C8al kyl ene group. A (4- to 7-nenbered

heterocycle)CO-C8alkyT 1S a heterocyctic groupy (€. 0.,
nonocyclic or bicyclic) having from4 to 7 ring
menbers |inked via a single covalent bond or gn
al kyl ene group havi ng om1l to 8 carbon atons.| A
"(6-nmenbered hetero | )Co- Chal kyl " refers tq a
het eroaryl group |ink viaHa firect bond or
Cr- Cal kyl group, The h N ©NHacl udes conpoun 57
and no et es mhl t He yl radical (CH3 'f
or a car 0 de heéOterm bstituted acyl|"
i ncl uddN o@p ere one r nore of the
hydr ogen tons are réplaced by for exanple, alKkyl
groups, al kynyl groups hal ogens, hydroxyl,
al kyl car bonyl oxy, aryl carbonyl oxy, al koxycar bonyl oxy,
rhnnul

aryl carbonyl, al koxycarbonyl, anlnocarbonyl
al kyl am nocar bonyl , dlalkylarnlnocarbonyl

al kyl t hi ocar bonyl , al yl, phosphate, phosphcnato,
phosphi nat o, cyano; no (including al kyl am no,

di al kyl am no, aryka 1%ar | am no, and

al kyl aryl am no), acyl ' sHNO

al kyl car bonyl anitno, H- 149 007f 133865 B-258
PCT/ US Pbon i no, carbanoyl| and
ureido)ﬂ“\Jj d| ol mino, sul fhydryl, alkylthio,

caryl thio, it carbo ylate, sulfates, alkyl sulf{inyl,

sul f onat o, sulfannyl sul fonam do, nitro,
trifluoronmethyl, cyano, azido, heterocyclyl,
alkylaryl, or _an aronmatic or heteroaromatic nuiety.

The term "acyl am no" includes noieties wnhereinjan acyl
nmoi ety is bonded to an am no group. For exanplfe, the
termincludes al kyl carbonyl am no, aryl carbonyl am no,

B-259
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car banoyl and ureido groups. The term "al koxy"
i ncl udes substituted and unsubstituted al kyl, al kenyl,
war@7abigghyl groups covalently linked to an ORELER2007/066204

atom Fxanples of alkoxy groups include nethoxy
et hoxy, isopropyloxy, propoxy, butoxy, and pent|oxy
groups and may include cyclic groups. such as
cycl opent oxy. Exanpleﬁigf substituted al koxy grloups

i ncl ude hal ogenat ed_aj\koxy groups. The al koxy {gr oups

can be substituted gh groupsgsuch as al kenyl
al kynyl , hal ogen, hyéfaXﬁ%H alikyl\ggar bonyl oxy,

aryl car bonyl oxy,yal gox§¥campony! oKy, > B-260

€ al kyl car bonyl

aryl ox N &yl a
arylcaragégf, %Iké&yc rﬁgnyl, ani nocar bonyl ,
r I~

al kyl ami ng€a dial kyl am nocar bonyl ,
al kyl t hi o¢ar bonyl, al koxyl, phosphate, phosphdnato,
phosphi nato, cyano, am no (including al kyl am no,

di al kyl am no, arylam no, diarylamno, and

alKyT arylam no), acylam no (i nctudi ng
al kyl car bonyl ami no, aryl carbonyl am no, carbandyl and
urei do), amdino, imno, sulfhydryl, alkylthio,
arylthio, thiocarbo te, sulfates, alkylsulflinyl,
sul fonat o, sul fano ul f onam do, nitro,

trifluoronethyl, cyanpazido,Oheterocyclyl,
al kylaryl, or an aronat}i NHAromatic nugieti -2!61

Exanpl es of hal égerd supst lit utjed fal koxy groups iinclu

but are ATO0tN TN ,(39Iuo t hoxy,

di fluo ~v;Iho , ©rifil uoroneth , chl oronet hoxy,
hoxy,

di chl or onet trilchl oronmet hoxy, etc. The tgrm
"carbonyl" or "carboxy" includes conpounds and

nmoi eti es which contain a carbon connected with a
n—oxygen atom and tautomeric florns

thereof. Exanples of noieties that contain a darbonyl
i ncl ude al dehydes, ketones, carboxylic acids, j{am des,
esters, anhydrides, e The term "carboxy noi gty" or
"car bonyl noiety" to groups such as
"al kyl car bonyl " gr erei npan al kyl group i|s
covalently bound to a ﬁ p,

"al kenyl car bonyld groufls Wherlei nllan”al kenyl grdup iB-262
covalent;y\ 4@ Loon roup, '
"alkynyl‘ngon | " 9" gups wher eitnl an al kynyl grqup is
coval ent b to car bonyl group, "aryl carlbonyl”

groups wherein an aryl group is covalently attgched to
the carbonyl group. Furthernore, the termalsqg refers
to groups wherein one or nore heteroatons are

coval ently bonded to the carbonyl noiety. For gxanple,
the termincludes noieties such as, for exanplfe,

am nocar bonyl noietie (wherein a nitrogen atgmis
bound to -180

| \Q,:Lﬁ\g.\roo 0

B-263
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WD 2007/ 133865 PCT/ US2007/ 066204 the carbon of the
carbonyl group, e.g., an am de), am nocarbonyl oxy

wOoiei133ss; wherein an oxygen and a nitrogen apONUS2087/066204
both bond fo the carbon of the carbonyl group (e.qg..

also referred to as a "carbamate"). Furthernorie,
am nocar bonyl am no groups (e.g., ureas) are also
include as well as oth conbi nati ons of carbonyl
groups bound to heter ons (e.g., nitrogen, gxygen,
sul fur, etc. as wel s carbon _atons). Furthernfpre,
t he heteroatom can be rtHer substituted witH one or
nore al kyl, al kenyl NHzaraIkyI, adyl , B-264
etc. ngﬁ%LLe e Her "tghi ogargonyl " or ‘
"t hioc ox¥" Tfnchide c8nmpounds]and noi eti es ich
contain @ r (\29) ted with—a doubl e bond tio a
sul fur atom The term "thi ocarbonyl noiety" includes
noi eti es that are anal ogous to carbonyl novietigs. For
exanpl e, "thiocarbonyl" noieties include
am not ni ocarbonyt, Wererm am am Mo _group 15 bgund—to
the carbon atom of the thiocarbonyl group,
furthernore other thiocarbonyl noieties includg,
oxyt hi ocar bonyl s (oxy bound to the carbon atjom,
am not hi ocar bonyl am groups, etc. The term "gther"
i ncl udes conpounds “or iethescxhat contai n an joxygen
‘bonded to two differé&n NboA. a or heterqatong.
For exappl e, theqtenm Mhcllludes " Ilegiyal kyl " whi cﬂﬁ‘%s
refers 1] N §?, | kynyl group
coval ent X/bgzagﬁ 0_KAn oxygen omthat is

ohded to

covalently b ot her al kyl group. The tlerm
"ester" includes conpounds and npieties that cgntain a

carbon or a heteroatom bound to an oxygen atom t hat
is—bonded to the carhon of a carbonyl group ThHe term

"ester" includes al koxycarboxy groups such as
met hoxycar bonyl, ethoxycarbonyl, propoxycarbonyl,
but oxycar bonyl, pento arbonyl, etc. The al kyl|,
al kenyl , or al kynyl ups are as defined aboJe. The
term"thioether” i des conpgunds and noi eti gs which
contain a sulfur ato ndEd 1 i&ﬁ di fferent |carbon
or hetero atoms.,ExgnpNes : ers includg, buB-266

ﬁ? I Sknal. , al kt hi oal kenyl s,
Ils. jThe~t erm al kt hi oal kyl s" |i ncl ude
, al kenyl', or al kynyl grloup

N
S
O
bonded to a sulfur atomthat is bonded to an al kyl

group. Simlarly, the term "al kthi oal kenyl s" and
al kt hi oal kynyl s" refer to conpounds or noietigs

wherei n an al kyl, al kenyl, or "al'’kynyl group 1 s |[bonded
to a sulfur atom which is covalently bonded tq an
al kynyl group.

H N 2’ B-267
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whearilsesss chl ori ne,

The term "hydroxy" or "hydroxyl"
an -0OH or -0-. The term "hal ogen"

iodine, etc. The term PC

i ncl udes groups with
i ncl udes fl uori ne,
T/US2007/066204

erein

"perh ted” generally refers to a nmniety
all hydrogens are replaced by hal ogen
terns "polycyclyl"™ or "polycyclic radical" inc
noieties with two or e rings (e.g., cycloa
cycl oal kenyl s, cycloallkynyls, aryls and/or
heterocyclyls) in ' -181 WO 2007/ 133865
PCT/ US2007/ 066204 t npre cahggns are comm
t wo adj oi ni ng riﬁgsH ENG. U he Ty are "fused
j @ ned_tdrough non-adj 4

rings"éjtﬁln at Nar é
atons dr t?r d ghri ged" rings} Each of the

of the cy substitited with such

substituents as described above, as for exanpl
hal ogen, hydroxyl, al kyl carbonyl oxy, aryl carbor
al koxycar bonyl oxy, aryl oxycarbonyl oxy, carboxy

atons. The

ude
kyl s,

on to
B-268

cent

rings

e

yioxy,
| at e,

al kyl carbonyl, al'koxycarbonyl, al Kyl'am noacar nd
ar al kyl am nocar bonyl , al kenyl am nocar bonyl ,

al kyl car bonyl, aryl carbonyl, aral kyl carbonyl,
al kenyl car bonyl, am ar bonyl , al kyl t hi ocar bon
al koxyl , phosphate osphonat o, phosphi nat o,
amno (including a ' i al kyl am no, ary
di aryl am no, and al NHacyl am no
ryl carbonyl am n
m no, sul fhydr
| ate, sulfates
al kyl sul f1 nyl sul fanmoyl , sul fonam d
nitro, trifluoronethyl, cyano, azido, heterocy
al kyl, alkylaryl, or an aromatic or heteroarong

al kyl t lnj

el ement ot her than carbon or hydrogen. Preferr
het eroat ons are nitrogen, oxygen, sulfur and

phosphorus. Additiona , the phrase "any conbi
thereof" inplies that y nunber of the |isteg
functi onal groups | ecul eg, may be combi ned
create a | arger nol ecyl ﬁrc itg@ﬁure. For ex
the ter s phenyk , """ clr by r*=0'), "-0-,
"-OH, " g;ﬁ( N. _eN and_-@H2CH2CH2-) car
conbinea!t0|fo nf?fs-net oxy-4 opoxybenzoi c 3
subst i . i e understood that when

conbi ning functional groups and nol ecules to ¢
| arger nol ecul ar architecture, hydrogens can bg
renoved or added, as required to satisfy the

nyt,

yl,
cyano,
| am no,

o B-269

yl,

O!
clyl,
tic
L any

ed

nati on
to

anpl e,

" B-270
be

Ici d

reate a

al ence

of each atom

B-271
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It is to be understood that all of the conpounds of

the invention described above will further include
whoewdda3ises ween adj acent atons and/ or hydr ogensP@EEUS2007/066204

required to satisfy the valence of each atom That

i's, bonds and/or hydrogen atons are added to priovi de
the follow ng nunber of total bonds to each of| the
foll owi ng types of atogs: carbon: four bonds;
nitrogen: three bomj“oxygen two bonds; and ‘slul fur:
two bonds. G oups gt _are "optionally substltuted"
Care unsubstituted or‘ii- ited by other |than
hydr ogen at one,,or g ' "gom tions, typicaBlar2
1, 2, 3 ng by ope or nore suitable
gr oups ch naﬁrbe t he sanme o different). Ogtiona
substit i ndi cated by the phrase
substltuted th fromO to X substituents,” wiere X
is the maxi num nunber of possible substltuents.
Certain optionally substituted groups are subst|ituted

Wih fromuo 10 2, 3 or 4 independentty serectqgd
substituents (i.e., are unsubstituted or substiltuted
with up to the recited maxi mum nunber of
substitutents). It w be noted that the strudgtures
of sone of the co s of this invention include

-182 WO 2007/13386 US200 066204 asymmet r|i
carbon atons d mag accordi nglly thﬁt
t he |soners r| symmetry (e.g., all™"
enant| Q rs, tautonerg,
d|aste rs oro rAcemat es) e included within the
scope of this inventilon. Such isonmers can be ohtained
in substantially pure formby classical separdtion

t echni ques and by stereochemcally controlled
synt-hesis— Furthernore the structures and othgr

273

conpounds and noieties discussed in this applifcation
al so include all tautomers thereof. Conpounds
descri bed herein may obt ai ned through art
recogni zed synt hesi ategies. It will also he noted
that the substitue sone of the conpounds [of this
i nvention |nclude IS | eNCY&limHstructures. (It is

to be unders Hody acnor inglylth constitutional B-274
|soner @itti it s are included within

the scogs /%\utlon udl ess i ndi cat ed

othermns F r exanplie; the term"tetrazole" includes
tetrazol e, 2Htetrazole, 3H tetrazole, 4H tetriazol e
and 5H-tetrazole. Use in HCV-associ ated di sorders The
conpounds of the present invention have val uablje

phar macol ogi cal properties

2 B-275
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and are useful in the treatnent of diseases.
certain enbodi nents, conpounds of the

waois@7a3ssh the treat nent of HCV-associ at ed di spt

e g as drugs to treat HCQ/ infection. The ter

In
i nvention are
"ﬂ’USED,O7/066204

m"use"

i ncl udes any one or nore of the foll ow ng enbog
of the invention, respectively: the use in the
treatnent of HCV-asso ted disorders; the use
manuf act ure of pharmagedtiti cal conpositions for
the treatnment of t di sease e.g., 1inthe
manuf acture of a nedi ntH s of use of
conpounds of g h |nve reatnent of

dlseasgﬁ*,p |c i ons havi ng cg
of the-Thvelitign or t H& trea

nt of these di
and co vention use in the
tr eat ment of these di seases; as approprlate ar
expedient, if not stated ot herwi se. |n particu
di seases to

be treated and are thus preferred

th

|nents

for the
use in -

t heB276
npounds
seases;

d
ar,

for use

Ol a conpound of tThe present fnvention are se
from HCV- associ at ed di sorders, including those
corresponding to HCV-infection, as well as thg
di seases that depend the activity of one or
the NS3, NS4A, NS4 A and NS5B proteins, d
NS3- NS4A, NS4A- NS4 B- N§5A00r NS5A- NS5B corn
The tern1"us%% furthek i di ments of
conpos ermlnHthch b| an HCV prote

i %1 ons
sufficugﬁi;%%tzi%ﬂr F%ac or | abels, so

dt

when coypl agf | UQr or tagl—or nade radiog
can be used as a research reagent or as a diagr
or an imaging agent. In certain enbodinents, a

conpound of the present invention is used for t
i i . nd use of. the conpouy

cted

se

nor e of
r a

pl ex.

in B-277
t hat
Icti ve,
ostic

reating
d_of

the present invention as an inhibitor of -183
2007/ 133865 PCT/ US2007/ 066204 any one or nore
It 1s envisioned that use can be a treatnent
i nhibiting one or o strains of HCV. Assays
i nhibition of HCV Jvity maygbe neasured as
number of assays ava{lapl ellin th An exal
such an assaﬂ)cqm bg faun Blochen1 199

240(1)€ﬁP6< N Jicor pe aIed by ref ereng

C
its en %5 or” measufefrent of HCV ag
scrl [
Phar maceut i cal

S.
are al he experinental section
Conposi tions

WO

HCVs.

of

The

sing a
pl e of

6 B-278
e in
tivity
bel ow.

B-279
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The | anguage "effective anount” of the conpound is

t hat anobunt necessary or sufficient to treat or
w@e@vasiseman HCV- associ ated di sorder, e.g. prevRer/Us1ue7/066204

various norphological and somatic synptons of an ,

HCV- associ at ed di sorder, and/or a disease or’
condi tion described herein. In an exanple, an
ef fective amount of t HCV -nodul ating conpoynd is
t he amount sufficient treat HCV infection irn a

subj ect. I n another anpl e, an effective anmoynt of
t he HCV- nodul ating co ndHi st h mount suf fi|ci ent

to treat HCVol fec hlom, U osis, chrorlic B-280
liver dIS H@gﬁ | @ ar capci nom, ,

cryogl n-Podgki | ynphoma, and a
suppre ceIIuIar i Mrune responsg in a
subj ect. The effectlve anount can vary dependi ng on
such factors as the size and wei ght of the subject,
the type of illness, or the particular conpound of the

I nventl on. FOr exanple, the choice of tne compound of
the invention can affect what constitutes an
"effective anount. One of ordinary skill in tlhe art
woul d be able to stud he factors contai ned hgrein
and nmake the dete tion regarding the effegtive
anount of the conpoun of {thedinvention w thoyt

undue experinentati ont e m NHf adnlnlstratl 281
can aff atltOHStl ut @s fectlve anount|. 3
conpoun can adm ni stered tlo the

subjectrelt er o or aft the onset of |an
HCV- aSSOC|ated state urt her, several divided
dosages, as well as staggered dosages, can be

adm ni stered daily or sequentially, or the dos¢ can be
nbe a holus injectlian

Further, the dosages of the conmpound(s) of the
i nvention can be proportionally increased or

decreased as i ndicat by the exigencies of the
therapeutic or prophybactic situation. Conpounds of
the i nvention may ed in the treatment of states,

di sorders. or diseas S &S QFSo i bgd herein, or|for the
manuf actyr harma deut'ca cyfhpdsi tions for [use Bi282
the tre ﬁ iBeasgsO Met hods of use of
conmpoupds tjhe re ent” inventijlon in the treatnent

of the s S5 har maceuti cal preparati ¢ns

havi ng conpounds of the -184 WO 2007/ 133865
PCT/ US2007/ 066204 present invention for the tuneatnent
of these di seases. The | anguage "pharmnmaceutica

conmposi tion” includes preparations suitable foi
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w@sgoophaisehceuti cal s to mammal s,

adm nistration to mammual s, When t

conpounds of the present

e.g., humans.
i nvention are

e.g., humans,
be given per se or as a  pharmaceutical conpos

he

admnm ni st ered
PCBYS108TI066204

tion

containing, for exanple, 0.1 to 99.5% (nore
preferably, 0.5 to 90% of active ingredient
conmbination with a p maceuti cal ly acceptable
carrier. The phrase “\pharnaceutically acceptab
carrier" | [ i ncl udes a

gt erial, conpositi
' compounds
e carriers incl
, excipient,

vehi cl e,

umjable
present
I|qU|d

t|
0|Id
or enc ved in carrying

transporting the subject agent from one organ,
portion of the body, to another organ, or porti
the body. Each carrier nust be "acceptable" in

n
e
on or

of tBa84
ude

sql vent

or
or
on of
t he

SEnse o1 bel ng conpati bt e W tit the other Tngred
of the formulation and not injurious to the pat
Sonme exanples of materials which can serve as
pharmaceutically acce ble carriers include:

such as | actose, (gl se and sucrose; starches
as corn starch and poyato sgargh; cellul ose, ar
derivatives, ssuch as met hyl cel

et hyl eIIuI se}'ila tate; powder ed
tragaca %ﬁr&‘m’g atbn exci pients, d
cocoa N itory s; oils, such
peanut oilf, cottonseed oil, safflower oil, sesg
olive oil, corn oi | and soybean oil; glycols,

propyl ene gl ycol; polyols,

mannitol and _polyethylene glycal;

q

3

ceFIu 0S
ta

T ents
i ent.

ugars,
, such
dits

ul OSﬁ-’ZSS

uch as

as

Ine oi |,

such as
rbitol,
as

such as glycerin, sd

esters_ such

ethyl oleate and ethyl laurate; agar; buffering
agents, such as magnesi um hydroxi de and al umi r
hydr oxi de; al gi nic ac{dy pyrogen-free water; i
saline; Ringer's s n; ethyl alcohol; phosp
buf f er sol utions; her nop-toxic conpatit
subst ances enployed [ ary®c uthaI formul ati
Wetti ng age ,;enuhS|N|e [ nd ubf i cants, sud
sodlu |un1stearate
as coI reIease ag coati ng ags
smeetenl vor g- and perfun1ng agents,
preservat ves and anti oxi dants can al so be preg
the conpositions. Exanples of pharmaceutically
accept abl e anti oxi dants include: water sol uble

um
otoni c
hat e

l e

ons.

h asB-286
as wel |
nts,

ent in

anti oxi dants, such as ascorbic acid, cystelne
hydr ochl ori de, sodi um bi sul fate, sodi um
nmet abi sul fite, sodiu ulfite and the Iike;
oi | -sol ubl e anti oxi da such as ascor byl
but yl at ed hydr oxya e (BHA) butylated
hydr oxyt ol uene (BHT), |tm|n ﬂpyl .gal | at ¢

pal 1

ntate,:

B-287
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a-tocopherol, and the like; and netal chelating
agents, such as citric acid, ethylenedi am ne

W0 edorazdset i c acid (EDTA), sorbitol, tartaric ap€TUS2007/066204
phosphoric acid, _and the like, -185 WD 2007/133865

PCT/ US2007/ 066204 Formul ati ons of the present
i nvention include those suitable for oral, nas4ql,
topi cal, transdernal, ccal, sublingual, rectad|l
vagi nal and/or parept | adm nistration. The
formul ati ons may c iently pe presented in ynit

- dosage formand may b epHreu ny nethodg wel |

known in the rty oprh rmycy.Y ThE afount of act|ive B-288
|ngred| &rbi vedPwith a carrier _
materlal pr du sinhgle dgsage formwil |

generaPT nt of the conpound that
produces therapeutlc effect. Cenerally, out qf one
hundred per cent, this amount will range fromjabout 1
per cent to about ninety-nine percent of active

ingredirent, preferapry from about 5 per cent tq apout
70 per cent, nost preferably fromabout 10 per{ cent
to about 30 per cent. thods of preparing thege
formul ations or conpo ions include the step df
bringing into asso tion a conpound of the priesent.
invention with the cafrier and optionally, ong or

nore accessory i ngr ed al, the
formul %]}\ns areﬂprﬁpaﬁedoby unigormy and intijmat ePS}’sg

n

bri ngi [ GEIEqui [ a co und of the prgsent
i nventi t i qui arriers,—or finely divi|ded
solid carrjiers, or both, and then, if necessary, :

shapi ng the product. Fornulations of the inverjtion

suitable for oral admnistration may be in the |form of
bl et s, In7pnmac (|| tng a

flavored basis, usually sucrose and acaci a or
~tragacanth), powders, granules, or as a solutign or a
suspension in an aque or non-aqueous |liquid, or as
an oil-in-water or -in-oil liquid enulsion, or as
an elixir or syrup, S aSbI||eS (using an |i nert
base, such as gel ati n{a IWH or sucrose |and

acaci a) and/or as nDuNh s es nd’the |ike, gach B-290
contal @ a of a conpound of the
present { nvent j on n actlve gredi ent. A cgnpound
of the pr Se vent| may al so be adm nistared as

a bol us, Iectuary or paste. In solid dosage fqrnms of
the invention for oral admnistration (capsul eg,
tablets, pills, dragees, powders, granules and the

like), the active ingredient 1s mxed wth onelor nore
phar maceutical ly acceptable carriers, such as godi um
citrate or dical cium phosphate, and/or

H ‘q B-291
N
N /:/l\ 1@( /K
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any of the followng: fillers or extenders, such as
starches, |actose, sucrose, glucose, nmannitol, and/or
wa@Rloraszsenci d; bi nders, such as, for exanple, PCT/US2007/066204

carboxynethylcellulose  alginates gelatin_pqglyvinyl
) Y - T b 7 7 7

pyrrolidone, sucrose and/or acacia; humectants,| such
as glycerol; disintegrating agents, such as
agar - agar, calciumca nate, potato or tapiocd
starch, alginic aejd ertain silicates, and godi um
carbonate; solutio rdi ng @gents, such as

paraffin; absorption{a eIHra or §H.such as qudternary
amoni um conpoungls; ywelit i genfs, ’such as, flor B-292
ol ;

g
exanpl N & gl nmonost ear atle;
absorbent s, } su h‘§§ olTn and entonite clay; _
| ubri canty; C e, calcium stearate, nagnesi um

stearate, ®solid polyethylene glycols, sodiumlauryl
sul fate, and m xtures thereof; and coloring agents. In
the -186 WO 2007/ 133865 PCT/ US2007/ 066204 case of

capsSules, tablets and pifrs, the pharmaceutica
conpositions may al so conprise buffering agents
Solid conpositions of a simlar type may al so Qe
I
|
t

enpl oyed as fillers ifiysoft and hard-filled geglatin
capsul es using suc Cipients as |lactose or m
sugars, as well as eddl ar wei ght pol yq
gl ycols and the Iike. € Hpe made by 203
conpressi on or nbldlndN opti ¢nallly with one or nDreB'

accessory & . re d tablets nay he
preparg \Hﬁin bigdet (for example, gelatin or
hydr oxypropyl'methyl c¢ellul ose), |ubricant, iner
di l uent, preservative, disintegrant (for exany

sodi um starch glycolate or cross-1linked sodi um
ce-active or

a
k
hyl ene

—_——+

e,

di spersing agent. Mol ded tablets nmay be nade by
nmolding in a suitable machine a m xture of the
powder ed conpound noi ned with an inert |iqui|d
di luent. The table d other solid dosage farms of
t he pharnmaceuti cal € sitﬁone of the present
i nvention, such as dr ﬁ S,NC Ng§, pills ang :
granul es, may opdi omal 'y fle dcorled or prepared w tB-294
coatin N Oas @ric coatings 4nd

other ceatihgsiwep Known in
phar maceufi cdl - Tornullating art. They may al so he
formul ateQ so as to provide slow or controll eg

rel ease of the active ingredient therein using,| for
exanpl e, hydroxypropyl nethyl cellul ose in varying

proportions to provide the desired release prof|lile,

ot her polynmer matrices, |iposones and/or m crogpheres.
They may be sterilizedaby, for exanple, filtration
through a bacteria-re ning filter, or by
I ncorporating steriPKging agenks in the form of
sterile H

2 B-295
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solid conpositions that can be dissolved in sterile
wat er, or sone other sterile injectable medium

w0 pomedsmbel y before use. These conpositions mapCHUSI07/066204
optionally contain opacifying agents and may be of a

conposition that they rel ease the active ingredi ent(s)
only, or preferentially, in a certain portion {of the
gastroi ntestinal tract,. optionally, in a del ayqd
manner. Exanpl es of eﬁﬂvdding conpositions that| can be
used include pol ynepKd substanges and waxes. The
active ingredient can n m cro-encapsuljat ed
form if approprjate, 9 re~e aore of the B-296
above-gﬁgp(i d %xcﬁ [ : (gupd dosage forng for

oral a ni Nt rgti an t®e co pounds of the inyention

i ncl ude Q y acceptabl e enul si ons,
m croemul si ons, sol utions, suspensions, syrup§ and
elixirs. In addition to the active ingredient, |the
liquid dosage fornms may contain inert diluent

commonl y Used I the art, suchas, for exanpte, water
or other solvents, solubilizing agents and
ermul sifiers, such as ethyl al cohol, isopropyl alcohol,
et hyl carbonate, eth acet ate, benzyl al coholl,
benzyl benzoate, pr | ene glycol, 1, 3-butyl enq
glycol, oils (in par ottonseed, groundnut,

corn, germ olive, ca dhe oils), glyceral,
t et r ahydr gf uryl #ﬂc@ho | ene glycols gand ™
fatty acf d Wsixg sYof ySortbit an, Ed m xtures thereof.
-187 WBIN2QO7/ 865 / US2007 6204 Besi des |i nert

di | uents, jthe al conpositions can al so include
adj uvants such as wetting agents, emulsifying gnd

suspendi ng agents, sweetening, flavoring, col oring,
perfum ng and preservative agents Suspensions,) in

addition to the active conpounds, may contain
suspendi ng agents as, for exanple, ethoxylateg
i sostearyl al cohol s, yoxyet hyl ene sorbitol and
sorbitan esters, ' rystalline cellulose, alum num
met ahydr oxi de, ben , ‘agarpagar and tragacanth,

and m xtures thereof.

tlongHof the

phar maceuti cal g¢pnmesi ¥i olfis tlhe fnvention faqr B-298
rectal i 3 i, Ot r atd may be presented as

a suppqfjto pch inay be pr red by m xi ng{one or
nore conpygun Tt nvention with one or noife
suitable fAonirritating excipients or carriers
conprising, for exanple, cocoa butter, polyethylene

gl ycol, a suppository wax or a

H uy N 2 B-299
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salicylate, and which is solid at roomtenperature,
but liquid at body tenperature and, therefore, wl|

wOoredor/183863 he rectum or vagi nal cavity and rel eBCGEUS1907/066204
active-conpound. Fornulations of the present invention

whi ch are suitable for vaginal adm nistration Jalso
i ncl ude pessaries, tanpons, creans, gels, pastags,
foams or spray fornmulatyons containing such carriers
as are known in th to be appropriate. Dosgge

fornms for the topi transgermal adm ni strgtion of
a conpound of this i ti@n nchHde powders, |sprays,
oi ntments, pastep, grek 1'gti dhs, gel s, sol utli onsB-300
pat che bl ol TRe Qe conpound may be

[ A
m xed uggder 'be gonditions|lwth a |
phar maceuyT c ’ cgptable carrier, and wth any
preservat Fves, buffers, or propellants that my be

required. The ointnents, pastes, creans and gells may
contain, in addition to an active conpound of |this

Invention,” €xcrprents, such as ani mal and vegeyanl e
fats, oils, waxes, paraffins, starch, tragacanth,
cel lul ose derivatives, polyethylene glycols,
silicones, bentonite silicic acid, talc and|zinc
oxi de, or m xtures reof. Powders and sprays|can
contain, in additi®n a gpngbund of this invention,

exci pients such as | Nlathc,NBj licic acid, 301
al um num hydr oxfdeH c m $i | ilcat es and poI)aniJ%
pomder,rGPN % qﬁ§ se stances. Spraysg can
addi ti gan/Uy t@i cust omaryJpr opel | ants, such as
chl or of | uor ohyef ocar bons and vol atil e unsubsti tjut ed
hydr ocar bons, such as butane and propane. Trangder nal
pat ches have the added advantage of providing

contrallaoad dAalivary of o comound of the nresant
A AY | “ueT T v oT ] A~ T I rll A=~ T )

CUTIUTT UT T VO OgouT 1 veoTy v oo ormpPuouortTo—orT

invention to the body. Such dosage forns can be¢ nade
by dissolving or dispersing the conmpound in the
proper nmedi um Absorp n enhancers can also be used
to increase the fl t he conpound across the skin.
The rate of such fFu n q$ -388 WD 2007/ 133865
PCT/ US2007/ 066204 | Ied Jay RmHf her providiing a
rate controlling anellor persi ng the act/i ve B-302
conpouﬁq/”1 3, i i x~p& gel . Opht hal ni|c
fornulatiipb | gt ments, pauders, solutiong and

ar

hi

the Iike, doht enpl ated as being withiin the
scope of s invention.

B-303
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Phar maceuti cal

for parenteral adm nistration conprise one or

npre

conpositions of this invention suitable

nore

W@ opasises of the invention in conbination w tPCDOS2007/066204
pharmaceutically acceptahle sterile isatgnic

aqueous or nonaqueous sol utions,
suspensi ons or emnul sions,

di sper si ons,

or sterile powders whi ch nmay

be reconstituted into_s{erile injectable sol utflions or
di spersions just prio 0 use, which may contaijn
anti oxi dants, buff bacter'ostats, sol ut es (whi ch
~render the fornulatlo otg [ t he bl ood lof the
i ntended reci plﬁnt ' t hi ckeni ng B-304
agents ostu aU e -qugous and nonaqgyeous
carrie nﬁE:%; oyedlﬁﬂthe phar maceudti cal
conposi t? ention include water, ethanol,
pol yol s (such cerol, propyl ene egcoI
pol yet hyl ene egcoI and t he i ke), and suitablle
m xtures thereof, vegetable oils, such as olive oil
and 1 njectabl'e organi ¢ €sters, suciht as etrnyt—otfeate.
Proper fluidity can be naintained, for exanple, by
the use of coating materials, such as |lecithin, by
t he mai ntenance of thg Yequired particle size ifn the
case of dispersion d by the use of surfactiants.

These conpositions -
preservatives, wettin
di spersjn agenu$ IPr eyen
nicroozgp%T

vari ous @ntl

1]
i 0

§%Jr e

ofll t he action of

the incl usi or
and anti gal agents, fq
exanpl e, ; chl or obut anol, phenol sorbi
and the like. It may also be desirable to incly

isotonic agents, such as sugars, sodiumchlori
' ' Pt ddition,

| soycoQtai n adj uvants guch as
mi, si fyi ng aggq

nts gngs

of

;
aci d,
de

de, and

prol onged absorption of the injectable pharnmacsg
form may be brought about by the inclusion of
t hat del ay absorption-such as al um num nonost ea
and gelatin. In so es, in order to prolong
effect of a drug, i deS|r le to slow the
absorption of the dru rodﬂsu cu neous or
i ntramnuscul ar .i Ry acconpl i s
o crystall|ne c
poo ter solubilit
2 he drug then depends upg
dlssolutlon which, in turn, may depeng
si ze and crystall|ne form Alternativel
absorption of a parenterally-adm ni st ef

havi n

rate of
crystal
del ayed

put i cal
agent s
\r at e
| the

hed Br306
DI

y. The
n its

| upon

Y,
ed drug

formis
drug in
made by

acconpl i shed by dissolving or suspend
an oil vehicle. Injectable depot forns

form ng n1§;:§?§j:fule matri ces of the

\

ng the
are
subj ect

B-307
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conmpounds i n bi odegradabl e pol ynmers such as
pol yl acti de- pol ygl ycol i de. Depending on the -189 WO
wWQe®7118B8B65 PCT/ US2007/ 066204 ratio of drug POI/US2007/066204

pnl yoer and the nature of the Inar]‘if‘ul ar 1in yoer

enpl oyed, the rate of drug release can be contjoll ed.
Exanpl es of other bi odegradabl e pol yners incl ude
pol y(orthoesters) and | y(anhydri des). Depot
injectable formulatio are al so prepared by
ent rappi ng the drug- Iiposon%§ or m croenul sijons
that are conpatible w boﬂy t|s§#§. The
preparations of the prage n may be gijven B-308

orallykggane er Ilﬂ kaal ,o0r rectally. They are
of cou ng fofms¥suita for each
Maitf o " e-TNRor

adm ni st exanple, they are
adm nistered i tablets or capsule form by injlection,
i nhal ati on, eye lotion, ointnent, suppository,| etc.,
adm ni stration by injection, infusion or inhalation;

topical by lotion or ointment, and rectar by
suppositories. Oral admnistration is preferred. The
phrases "parenteral adm nistration" and "adm nilstered
parenteral | y" as used erein neans nodes of
adm ni stration oth an enteral and topical {
adm ni stration, usda by, i "Pection, and incljudes,
without limtation, i%t NRL r amuscul ar, B-309
i ntlracapsul ar, -

intraarterd al, H ntHatilecdl,

intraor%, i *gdﬁ @C, | der nal ,

i ntrapgn_t =¢ r t racheal subcut aneous,
subcuti cular, traariticul ar, subcapsul ar

subarachnoi d, intraspinal and intrasternal injjection
and i nfusion. The phrases "system ¢ adm ni stratjfion, "
n . H . n n H ]

adm ni stration” and "adm ni stered peripherally" as

used herein nean the adm nistration of a conpdund,
drug or other materia ther than directly intg the
central nervous syste such that it enters the
patient's system ane; us, isgpsubject to netabolism

and other |ike procesges ﬂor exappl e, subcut gneous
adm ni st Kayi on. JThege &0 uh%ayzbe adni ni stler edBt3d0
humans a RerNapN Otbr ebapy by any sditable
route of igﬁi rlat i pn, ~inclu g orally, nasaglly, as
by, f or npﬂ!i £ spr y, rectally, intravaginally,
parenterally, intracisternally and topically, ds by

powders, ointnents or drops, including buccallly and
subl i ngual | y. Regardl ess of the route of

adm ni stration selected, the conpounds of the pgresent
i nvention, which may be used in a suitable hydrjated -
form and/or the pharnaceutical,

N 2 B-311
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conpositions of the present invention, are fornul ated
into pharnmaceutically acceptable dosage forns by
wa@omwvasissdnal net hods known to those of skill PET/UR®07/066204

art. Actual dosage levels of the active ingredients in

t he pharnmaceutical conpositions of this invent|ion may

be varied so as to obtain an anount of the actifve

i ngredi ent which is fective to achieve the desired

t herapeutic response r a particular patient,

conposi tion, and e of admnistration, w thqut

being toxic to the p tlentH The E%Lected dosage | evel
rs including theB.312

Wil | pend upon a v N 7
act|V|t%>2 iculgar lconpound of the présent
i nvent i ‘Phe esffef, salt or amde -190

V‘DZOO?Q 007/ 0662024 thereof, the|route
of admnlstra |on the time of adm nistration, [the

rate of excretion of the particular conpound heing
enpl oyed, the duration of the treatment, other drugs

compounds —and/ or materials used 1T conpimatTormr w th

t A und e | oyed sex
SR ICY a3 SR PRALRE AR EUEAA BGS BRon 3iup dggerived in
the exdﬁm;ﬂiﬁmuomiectlblebaaﬁvl thﬁk:ob@bﬁlgistdfﬁ&t1ﬁdent1@ﬁ@mcludh% compounds of
actorsé:(\)ew known i n _the medical_ arts. A _physician or

Table 4 depicted aFfalpupg tothemnrsy valres for HEV inbibatign indhe range from
10 to rhdies A% oéiﬁr T 80 0081 PN MP IR RS tg,,bf‘orte%nglf ;@g&&égrf?&ﬁ? BRto10

e pharnaceuti cal’ conposition re
pMor@S&ﬂpl e, the physician or veterinarian could start

oses. of the conpounds o e invention e oyed. in
i e o of BF GFER: IMUPieS N Witbe qsterized
as a médiddtor SHCVEtheiviry HRhmhflige NICY Gnd B&HeLRfy 'i&%dmg a human
t herapeutic effect  and gradually increase’the dosage

HCV. &mmprefcm@ ¢habodimentethe somppendaeftthe inovdntidmis ge A Giinhibitor.

AR SpSHoRE SobufRSRBERsRled it AERL S s

(see, egqm Migis €hernf, 2005,M2, 231 7P23adtsR] AntiiretPREEAS CBEMBHE:. 2006
an_effective dose will gener ally depend upon the

Mar; 59(&%%%2% dethyafyduchyys yrcorrassied hetein by ﬁ@fqrmn@ﬂylr eaHEety)-
PG RGO S8 by SETPRNGAS, e WL e LS e

Internagibfigl Ratent wipblicatian déosf WEMRe056048801 ,omf(maas/(masm wommgssesv

wor s RO Bles, W R & B a8 SHBE DI

Sttiel tbrnRSPTHRC PLa8iRIH atbr SR sotidled @s @G tinchdf: dT¥brders

per kg per day. An effective anobunt is that anount
and Statqséags agkscpye\staie)shati ase @&30@&@@ mdtbrthe adtivikyif HELY , a gheinfection of

HCV S SLedS;EeétV ?I(EJ@ Jas%ma?e% stal es 1nc Gdé ?Itd\)/ fec?ngollilver c{m%sm chronic

At er
liver dlsease, hepatocellular carcinoma, cryoglobulinaemia, non-Hodgkin’s lymphoma, and a

suppressed innate intracellular immune response.

HCV-associated states are often associated with the NS3 serine protease of HCV,
which is responsible for several steps in the processing of the HCV polyprotein into smaller
functional proteins. NS3 protease forms a heterodimeric complex with the NS4A protein, an
essential cofactor that enhances enzymatic activity, and is believed to help anchor HCV to the
endoplasmic reticulum. NS3 first autocatalyzes hydrolysis of the NS3-NS4A juncture, and
then cleaves the HCV polyprotein intermolecularly at the NS4A-NS4B, NS4B-NS5A and
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two, three, four, five, six or nore sub-doses
adm ni stered separately at appropriate intervals

wao boogasdseuit t he day, optionally, in unit dosageCT/O82087/066204
VWiile it is possible for a conmpound of the present

NSSA NS Brintesiectionsy d higpropess iscaseeriaiedwith replication o AE¥rigig subject.
tnhibity BT g iy P BECHPS: e DOMIAST A 3841, iS5 and
NS5B progssivill intitbitt dronodaitate pepiipaiondf FIOVNIC @ subtjedt ythereby privbsting or
treating ﬂw&ﬁ&%ﬁ?o%?qt%ﬁtagi ﬁ[gg g%gilélélsée}g c?dfv'\lfgpltét?g‘\teh}(l) ﬁ@ssé((;clialt&dstate is
associdt& Wh cﬁ_@W bf RS MrbfQ 1h Eﬂ%thétﬂa%u]%r Hﬂoﬁirﬁé?ﬁ, the HCV-

scope of this text, only a readily renovable group
associatérhstate $s associated wmthtthe amivity o6 NSEHESHa hetemdimeridaspled

nd product of the co un of the pr i pvention
18 ogB ePGineat: e SopmgLBE: Piife Grsuion e NRGAISAA Brotease
inhibit6@N e ¥tothdtEnRH RSP tHE EdthSGmdd BEthR i NeRfibh &8 NY2/NS3 protease
functional groups by such protecting groups, the

inhibitpusot ect i ng groups thensel ves, and their cl eavage

r [ e sc¢ribed .f or,. ex le ipn stand : .
SRk TPl 5 ElroR I By Eh B p IS g proven-

proteinHattbRstiod ey thvRbhpdandifof iy iacedtivn whllansHorerwitt ¢ifal %?ﬁﬂein
Thieme Verlag, -191 WO 2007/ 133865 PCT/ US2007/ 07682

processing by therNS3 pitepsmgnd hopwiral sapdications.  (URL:

HEE e FONRBE e Y RE SR EUBBEE HE  gependen
diseasdsrinelpde, ieig., @ng disease @ disorder hat défend omoPredsisd toaiaiin oand
} '\EFW York 1973, in.T. ]\FI{\é Geene and P. G M Wits,
misregu 18?8@?“9@‘ R JA o HC™: gani ¢ Synt hesi s”, Third

el dr&dnt MLERon iNGWHS AUl BF fgb\l}/-é&@&a@ﬁ Q%sbfif‘c?s as described

Vol une 3 (editors: E. Goss an . Mei enhotf er),
above, Autithe iiienPpr gs9yot irderdied tahellikiéed Wothk mahd&1hy which the compound

" Met hoden . der_.or i schen Cheni e" .(Met hods. of Or gani
perfort 5 GRS e R R ot et e e Pt
treatmé&st OF Gisddte OB cNBId RGein B byt Madfider 1A Allowrédtmbht td dkeilkeg.,

and, H Jeschkeit, "Am nosauren, Peptide, Proteine"

HCV ipfggliofs aci ds, Peptides, Proteins), Verlag Chernie

?ﬁiarfgﬁ{eme rmﬁ%ﬂélﬁ’gﬂ% %&gﬁﬂl&d@ Bﬁ%‘l?l NG 9%1? §£1 b@ﬁh@fdl Bor treating

chen Le ate:
diseasdvbrelated co HAV| abewelhak DBV infedtwh agCAdBISqAcyuiedd Immune Deficiency
S dIC‘arbohydrates: Monosaccha- rides and Derivatives),.
yndreBdr g Thi ene Verlag, Stuttgart 1974. A characteristic

Oh cBft4th @fiboBnenty, Bi¢AAvdndioh PAtviddd@)phaRRackBtidat BRMBSkition of any
readily (i.e., wthout the occurrence of undesired

of the enmapoyndgiaf the presentiivveniion.on axciatesd embndimenty tieymvention provides a
pharngc%gﬁlgatl ic&ﬁpos[i)tliqgnt 0 ‘§’rio§ i co?rllptoglrlgsact)tj e Iln%seli'lrg gn%ren 1(')1}/ g’r{ a
pharmaceutically acceptable carrier or excipient of any of these compounds. In certain
embodiments, the invention includes the compounds as novel chemical entities.

In one embodiment, the invention includes a packaged HCV-associated disorder
treatment, The packaged treatment includes a compound of the invention packaged with
instructions for using an effective amount of the compound of the invention for an intended
use. |

The compounds of the present invention are suitable as active agents in

pharmaceutical compositions that are efficacious particularly for treating HCV-associated
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| ogical conditions (e.g., by enzymatic cl eavage).
Salts of conpounds of the present invention having at
wo e@sti3see salt-formng group nmay be prepar edPCTUS2007/066204
manner known per se. For exanple, salts of conpounds
disordeys. {lie phrmeaseittical enpepasition inaetions mbomrgmw@ ammneceutwally
effecu(rg %ﬁ?ﬁgm Jf?l'ie uﬁ%@éﬁ? Lceﬂve%éeﬁt %t | n% ! aﬁ }gh géjerﬁgfalw aoceptable

such
exc1p16ms toahriees , @itigas) dituendy dmdxlid llEe HDlhdj;ﬂ]raﬁ, ‘%hmh&&utxédl@l dfféctive
alt of 2 et hyl hexanoi c acid, with organic al kali
amourﬁe@Savses heggpn idicates @aemeumeavssawdﬁﬁémﬁuger e @d9sher toaecell,
s, EBRETBROTOAL AL s OUELGER WIS IROY o ..
inhibigar b@rahkrammnim‘idred@@ﬁ vigus harrdtay othiet HOGbasse&mad dlsB@e.

| ciu ounsorvvlt anmonj.a or itable L
ﬁ’g%ﬂ‘? 'S‘F giseaey ertrete&rhymoap ‘bf?’rﬁ?/ myegtigy) include,
for ex&‘rﬁﬁl%SHCQ’flnféEﬁoﬁ alver Eipthpis) Qhﬁﬁl‘f’d"ﬁv& aRksahd tokE@Hﬁlgr carcinoma,
used. Acid addition salts of conpounds’ of the present

cryoglohwlisraeings nan-cdgkiaf siythphome, eid ersappressed immrage iafrgeelluby immune
treating the conmpounds with an acid or a suitable
TeSPOISRi on exchange reagent. Internal salts of conpounds of

t hﬁotnémﬂmlmaﬁe fihd ﬁi@séﬁ@ﬁiv%tiﬁrﬁﬁoﬁﬁédja ARthoB FSH @hibitin ng th the
salt-formng g}goup a free carboxy group an

activity of HGVyi Ble e d 1nqhgips [ggntﬁ@mg@cpellév@ any3f théreompounds of the
presenf ﬁ%ﬁ%ﬂ gty rgﬁteqenﬁ)aoldhﬁ?m StHé Hmﬁ?odelﬁﬁgc\:ﬂé:?g\qgésl i tﬁgtl:(grég/ound

Soe ectric ases
is preseniatamantount éﬂ?‘ectmaﬂto seleehafﬂg ﬁ‘ﬂﬁblt ﬂialat:ﬁwq&bf de ot e bf e NS3,

N ST TR S b S Tl ) el

provufeE ﬁﬁi RRbmpblitd ﬁ%és@ﬁtl iR aRafd8nt é’ﬁ:@tl {ohiim@tleH %y]b ?—f%v RNA load

alts, for exanple, by treatnent MA a suit
maSLég?eht M xtures of isoners obt ai nabl e according to the

rated nner own r se
| IR ol i DRt ventt hrolarCt e HarE of s Bipounds
of the tRAfi@! £ manGfacturd 9Pa MEUidAHMI 1S 8B8AFHCV infection in a subject.
PCT/ US2007/ 066204 exanpl e, by partitioning between

pB gt esnbodiaenys the wmt@mego‘nd@c& mgthad pf manufaetueanf/aor
medlcmFﬁnﬁlE@Q{r%%hﬁulﬁt?rﬁdﬁﬂe co ouSﬁ? gpt!hg pp (&t 11§venk18r? for

ress
nemnwhmﬁhmmbgcﬂphy over a reversed phase col um, and
racemat es can be separated, for exanple, by t he
formation of salts with optically pure salt-formng

Definifigagent s and separation of the mxture of
di ast ereoi soners so obtai nable, for exanple by neans

of'h¢ texot ‘troaté’l “treatpd [ direatewy’ioo fitreatment’ ynadides et digrisigtiyent or
alleviation of atDleas? one ¥yn§111§:t5rlnva%so%?zlt or cause% by tlle state, disorder or disease
being treated. In certain embodiments, the treatment comprises the induction of an HCV-
inhibited state, followed by the activation of the HCV-modulating compound, which would in
turn diminish or alleviate at least one symptom associated or caused by the HCV-associated
state, disorder or disease being treated. For example, treatment can be diminishment of one
or several symptoms of a disorder or complete eradication of a disorder.

The term “subject” is intended to include organisms, e.g., prokaryotes and eukaryotes,

which are capable of suffering from or afflicted with an HCV-associated disorder. Examples

of subjects include mammals, e.g., humans, dogs, cows, horses, pigs, sheep, goats, cats, mice,
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Internedi ates and final products can be worked up
and/or purified according to standard nethods, e.g.,
waigiong3shs omat ogr aphi ¢ met hods, distribution neChUs207/066204
(re-) .crystallization, and the i ke. General process
rabbitsg gty |at1ﬁ1 gARserpis noBhuan G| Incsrtrin egebadiments, dheysyblect is a

humaan c %%ﬁﬁﬁm'!ﬁﬁ%ﬁrgg‘ﬁgmt ﬁr&kﬁ%@yﬁeﬁ@ ﬁon&m@@; u{lﬁcapznﬁ of

dess steps to synthesize
suffermg] Yrent aroH C¥amssbdated disortdr, antd fonﬂis‘éﬁﬂesm@ aotiditons described herein,

di.ti.ons_that are_knpown per i ncl udi ng those
8 Hﬁgpﬂfwga I eRahar Epbpgiment, the subieshisarfedl or

algh YHC'\ﬂlmfoHﬁlaﬁﬁ§§<ﬁﬁﬁcﬁm9f” %a\aﬁ&%&fq{c@* b

|ncI u ing, for exanple, solvents or diluents that are
inhibitprigefery mmundﬁehateathts, ags eidhibitdodiitbewiisealteh dhg adtivity of

Hev. SRR Ry Byelh BPGF iy rhg N R Rase Ridhe

refers fSa @ipound Ehet RRAURISE, ¢ £, g}hiblts Nort &ﬁerkf&tsefamtmhﬂﬁeﬂeﬁ%&gof these
on the nature of the reaction and/ or t he reactants

proteasgs withnesaothen rpamples o Ié@‘e{tle@rhtl@tmgaommneds inglnde compounds
of For@éﬁggﬂgﬁohﬁgl% C[‘flelggn)@%liiﬁ&le g{lllgj)?gnp Ll%gi:u 1‘%%]% arrr:lla%gut%aliy

acceptalflp st thereef, ys weld Qﬁeﬁahtlamﬁfspmeﬁakmyrslﬁ)%erﬁ QhuteMmanpl e
at from-80 to -60C, at roomtenperature, at from -20
diastereomarscorgacematesdhergady enperature, under atnospheric

pA&ﬁaeﬁaql the'n%tﬁoa: gﬁlags YfeiaRerin g tgur%'gngﬁé gg@& fehmount of

under Ssure, In an I ne
an HCé’xmmhllletmgmpomnd af tjmnmmntnom,l dg. pﬁ@N-mbdnﬂaWc&npoﬁhdﬂbf

Formuff aar Bl WoL W P Be A SHEC AP (el O MRSy

accepthlé s:ﬁtsaﬂale@f 84 @ell 8¢ BRInBORBESstOeoRORBL! ﬁ%ﬁ&s t8itonBisO
any desired mxtures of isoners, for exanple

diastereqmenyperascemates thergeBs of di ast ereoi sormers, for exanple

gglﬁetfglglg :‘1@(3{1 ﬁ&e%%nqat?\sgflwggticcérpgg%mci% ﬁxgdﬁralgel-lt-cgam alkyl
groupsTe @ﬂﬁﬁﬂhﬁﬁéthﬂn propel Poﬁty'fﬁieﬁfyﬁ h\?!ﬁj’rll H@tylsb&ﬁ gy, decyl, erc.),

005. The solvents from wh ose solvents

branch?& 5ga araLkYi grouRs (izonreRylalats-bytls isebutey ere.derveloghkyl fabipydlic)
groupszl(sgcgng;'grggyl' Esfék?t%ﬁgg {lgél%h% Cth@g@gpt?p éléé)cﬁ@/' A %ubsfu‘i{[ted

cycloalidyk groops. @sd cﬁdoalk)desnb:tt&uted hiklyl groepsa Farthehtoee,she sqndsssm “Cx-

Ny he e diet h
il FHEbs BUS Rt L 0 BB S St o
branchdd RKARPef d paitibflar hRG WRaARRY/ F&ﬁ%pl’e?ﬁ{el&%&@%ﬁ €649 41Kyl

includes, but is not limited to, methyl, ethyl, propyl, butyl, isopropyl, tert-butyl, isobutyl and
sec-butyl. Moreover, the term Ci4-cycloalkyl includes, but is not limited to, cyclopropyl,
cyclopentyl, and cyclohexyl. As discussed below, these alkyl groups, as well as cycloalky!
groups, may be further substituted. "Cy-Cpalkyl" refers to a single covalent bond (Cg) or an
alkyl group having from 1 to n carbon atoms; for example "Cy-Csalkyl" refers to a single
covalent bond or a C;-Cjalkyl group; "Cy-Cgalkyl" refers to a single covalent bond or a C;-
Csalkyl group. In some instances, a substituent of an alkyl group is specifically indicated.
For example, "C;-Cshydroxyalkyl" refers to a C,-Cjalkyl group that has at least one hydroxy

substituent.
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aromati ¢ hydrocarbons, such as benzene or tol uene,
al cohol s, such as nethanol, ethanol or f- or

wQ2@ropssedl , nitriles, such as acetonitrile, PCT/US2007/066204
hal ogenat ed hydrocar bons, such as nethylene chloride
drAlkyikeng" G’é&rsﬂw adivaleanilide groupliad defimed ub®ieh Y QG Endés a

. d b h het I
single E?‘fﬂ?%ng ?ﬁﬁ%nme ERUABIENE PTG 9ef Grbon atoms? and Co-

Cealkyli‘&n@% thg»ércro%lb@k@ﬁg or G0 Bk R gfz@s'hgsmg% o ?@@wagﬁ‘ Sitoms.

such ower C acl or exanp
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process accord Ing to the invention is produced under
t Fe tprmo Cabstitutdd it inpndeditodieperieassietksfhavingenbstiueits replacing a
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hydrogh nnt BE mof Sofriend? BY Nt Mo PGSRt SAHR R HRTS Efl
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invention as described herein. Any reference to a
arylcarbgpyloxin @lkory earbonylese Aty laxyorrhemdexy, satbpsylateoallsy learbpreyl,

O A
alkylthigrarbmpyl, atkexpln phasphateli phiosphoGatshpliaphiaas, alﬂmoquthm zﬂf(yl

resent inventi.on may al so_be used in conbination
amm%sr kY 'am%aryé@ews laraflagmnoaaaad 2heary rmno)y eyl apge (aciudipe
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alkylthiy, aryithie, ehmarb@mmtnasulf@tns, ;alkiydsubfrgni suffiondter sulfafmioyxk dulfonam:do
nitro, txglﬁlqgrionmaetdily?,ncyiaﬂo,%Qﬁo%)esf&ggyclljﬁj .'E.lkylaryl, morpholino, phenol, benzyl,
phenyl, piperazine, cyclopentane, cyclohexane, pyridine, 5H-tetrazole, triazole, piperidine, or
an aromatic or heteroaromatic moiety.

Further examples of substituents of the invention, which are not intended to be
limiting, include moieties selected from straight or branched alkyl (preferably C,-Cs),
cycloalkyl (preferably C;3-Cs), alkoxy (preferably C,-Cq), thioalkyl (preferably C;-Cg),
alkenyl (preferably C;-Cg), alkynyl (preferably C,-Cs), heterocyclic, carbocyclic, aryl
(e.g., phenyl), aryloxy (e.g., phenoxy), aralkyl (e.g., benzyl), aryloxyalkyl
(e.g., phenyloxyalkyl), arylacetamidoyl, alkylaryl, heteroaralkyl, alkylcarbonyl and
arylcarbonyl or other such acyl group, heteroarylcarbonyl, or heteroaryl group,
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@&eatgr% L‘Elg‘]—:mw inclulags glrﬁec?ﬁll Cpqﬁu%gltoug ér&z{l] dgougt u%n

peri Known e ar e
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The rate of disappearance of conpound may be
bond. jet er i ned and the data anal yzed according to

For example, the term “alkenyl” includes straight-chain alkenyl groups (e.g., ethenyl,
propenyl, butenyl, pentenyl, hexenyl, heptenyl, octenyl, nonenyl, decenyl, etc.), branched-
chain alkenyl groups, cycloalkenyl (alicyclic) groups (¢cyclopropenyl, cyclopentenyl,
cyclohexenyl, cycloheptenyl, cyclooctenyl), alkyl or alkenyl substituted cycloalkenyl groups,
and cycloalkyl or cycloalkenyl substituted alkenyl groups. The term alkenyl further includes
alkenyl groups that include oxygen, nitrogen, sulfur or phosphorous atoms replacing one or
more carbons of the hydrocarbon backbone. In certain embodiments, a straight chain or

branched chain alkenyl group has 6 or fewer carbon atoms in its backbone {e.g., C,-C¢ for
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L AP QR ke SR s
p0551b(e s@t{ﬁltﬂ.tloﬁﬁb)the alkgle dymb@d?@bdve(h(ﬁ%@ﬁcl) con®din asledst oRe iple bond.
" CYP2EL' In el nts where the pr

.Frﬂmeﬁ?lp ﬁhg R nﬁﬂ%%éﬁfé&%@&%%ﬁ(mﬂ&r@aﬁ)(e go KEynyl,
h | i
p‘°P>’m“§’3?£?’§‘a@"’Y‘%§§i‘9§?%f%“e’*.‘%l o, I ocyf, WY, blahthed
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bition of, iso 3A4 d xpec
akyn) e el b s BT ety BfhePrtoisor P hospiorous
atoms APLRITEH 01gloy mdré tabbmveMhd ByiredadbindRskbiich 0fl Seriie Eﬁb@dlmems
the CYP inhibitor is admnistered together with the

a Stral@é i Aebepchadehpinainmyberonp hene ox et ersberyatoms imrits backbone
(e.g, Czrb6 for straight chain, C3-Cg¢ for branched chain). The term C;-C¢ includes alkynyl

groups containing 2 to 6 carbon atoms,

Moreover, the term alkynyl includes both “unsubstituted alkynyls” and “substituted
alkynyls”, the latter of which refers to alkynyl moieties having substituents replacing a
hydrogen on one or more carbons of the hydrocarbon backbone. Such substituents can
include, for example, alkyl groups, alkynyl groups, halogens, hydroxyl, alkylcarbonyloxy,
arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl,
arylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl,
alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, cyano, amino (including
alkyl amino, dialkylamino, arylamino, diarylamino, and alkylarylamino), acylamino

(including alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), amidino, imino,
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separate dosage forns. The conmpounds of the invention
(e.g., conpound of Fornmula | or subfornul ae thereof)
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includegrgneppsgdiersin thermtrogangdtornng baymidde atcleast wo pdditionag etkyl groups.

» Jestored,, dm ni steeri.ng the conp
The e SR 0 OB Ry o B Bt o B0 o
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dj fferent gene nutation than that caused by the
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ernaglo era Rai | sages required i ..
Sﬁ*ﬁé?ma.w °hea’|’i'\‘:‘f 88 %ﬁaégm % ichuddscompausls g mpieties
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t d dai Ly i
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(oxycarbonylamino).

The term “aryl” includes groups, including 5- and 6-membered single-ring aromatic
groups that may include from zero to four heteroatoms, for example, phenyl, pyrrole, furan,
thiophene, thiazole, isothiaozole, imidazole, triazole, tetrazole, pyrazole, oxazole, isoxazole,
pyridine, pyrazine, pyridazine, and pyrimidine, and the like. Furthermore, the term “aryl”
includes multicyclic aryl groups, e.g., tricyclic, bicyclic, e.g., naphthalene, benzoxazole,

benzodioxazole, benzothiazole, benzoimidazole, benzothiophene, methylenedioxyphenyl,
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with aligyslierae betetogyalicatgs sdich aagoragmAkS 9 a5, to foros e phlycyale g,
tetralirgi croemul sions as described in UK 2,222,770 A The
onpound of the invention (e.g., conpound of Fornula I
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DL Py BE e R B8t ar LS AL T YRR roues n
whichart to W-fiinbea@itdarbiotyclices @ ecthprisimdtiledst andl atbhi@fng is linked
) activity, nost especially anti-HCV activity, e._fg. an
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peny Sy 81305y BRGSO PR R AR .-
Cialkylaneeprtforably v Qatleteneo Phemyd gerups dihkdrl a paingiwecovalent lond or
Cr-CotER Syl e dsieRasdl mifm e Calke! B el | aeuiiagagy |-phenyl-
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pt

i sclosures of which are incorporated herein by
r Bfecteam betefogril siused hereinerepeasynts a stablermeniacyelicodr bi¢gpslic ring of

up to H¥m&%n Qatcﬂ ‘la‘irng,F Jwvﬁé/riefﬁi at ile%?teon\éir{nlésis aromatic and contains from 1 to 4
heteroatoms selected from the group consisting of O, N and S. Heteroaryl groups within the
scope of this definition include but are not limited to: acridinyl, carbazolyl, cinnolinyl,
quinoxalinyl, pyrrazolyl, indolyl, benzotriazolyl, furanyl, thienyl, benzothienyl, benzofuranyl,
quinolinyl, isoquinolinyl, oxazolyl, isoxazolyl, indolyl, pyrazinyl, pyridazinyl, pyridinyl,
pyrimidinyl, pyrrolyl, tetrahydroquinoline. As with the definition of heterocycle below,
“heteroaryl” is also understood to include the N-oxide derivative of any nitrogen-containing
heteroaryl. In cases where the heteroaryl substituent is bicyclic and one ring is non-aromatic
or contains no heteroatoms, it is understood that attachment is via the aromatic ring or via the

heteroatom containing ring, respectively.
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(e-g. mm@wlﬁ grhicyglicphaving fiem drto Faingamembera linked vip @amgle covalent

bond df %%ﬂﬁle@%%&%%a@ d{écﬁ(;tﬁqrtg%ec%b%gra%nqs b)( "{66 mgm%céreg hﬁ%éoaryl)co-

o Bl

conmmer Ci a aval' l'abt'e €
Cﬁalk){l’htefdzrs e hetene aREGATY Sink¢d Qlld@fdlféﬁﬂjibntla)r iRy atyalkyl group

g T T (e T NS MOt
(B SRR g, TP 13 b
ore of the hydrogen atoms are replaced by for example, alkyl groups, alkynyl groups,
halogens, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, carboxylate, alkylcarbonyl, arylcarbonyl, atkoxycarbonyl,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl,
phosphate, phosphonato, phosphinato, cyano, amino (including alkyl amino, dialkylamino,

arylamino, diarylamino, and alkylarylamino), acylamino (including alkylcarbonylamino,
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Pl ough). Pegyl ated consensus interferon is described
in WD 96/ 11953 (incorporated herein -198 WO
wWQe®7118B8B65 PCT/ US2007/ 066204 by reference iPCT/US2007/066204
entirety). The preferred pegylated a-interferons are
arylcarbegylamting canbampylsandnuado)zamahnb peind, sulétdydryl, alkylthio, arylthio,

thlocaﬁbm(glfl{e Lﬁﬁﬂesé}ﬁg}lsu ]f' gl]ll? %éqﬁss%ﬁpat e :: lgl IjH% ’e nsus

trifluofnSitiRy1 NGyafb, 2ol Hét@lrof:ﬁ!l?ln alkgla&fyleé&adﬁpir&ngﬁ@bﬂ{bfezrggromatic

proteins of i nt er f er on- I nterferon-
mowt)bonsensus interferon or purified interferon-a

#ig I3 f d th th t
RIS h “nRiitins o it TUGET BieTesieh BEFrel! AasiD RS iffonacd fan
aminoigrdugy. fiai exarsle Ghe termtigslhadsQikylgarbetiylanding, APlcAbBRYIERIRS
6, 973, 322 and i nternati onal

described in U S. Patent
carba"‘i!ﬁ)EF‘P d wreidongroygo 2/ 60071, WO05/003296 and V\DOS/ 077042
(ThiRfn 6989{93 1§8H§&%ﬁﬁgt Bﬁ(ﬁu?srubiﬂgfe?ta eazl%rﬁ*a and alkynyl

conjugated t'o a hunan a Um nis
groupmohml)‘stml&rdctea)l oxyenl adarp 0 Exaipled bE Ak Gyngrosipd by niethoxy,

h lin but a € Nnot i nmunosuppressjve |nclude
ethoxyy PR BT Bt R P8 P VBB PR nslurs £y Gloeroups

such af&t1SpeRibky 4 iﬁaﬁﬁfés I SubslifheA IPY; xgtg?gudﬁ%?c%(ﬂs P%Xogenated alkoxy

ref erence: Cycl osporin i
groupsn driei abkoxiy (EQ!—mS rces 91? substitye] witlp groups suChras alkenylt hlkynyl, halogen,

Ry D ST s Sl A S SR
carboxiylte alig1cattRmy!) afy@taibdiiy], raBloRy €4Bhyl, dhif¥GBRSREr i N 1S

consi dered to be non- |nnunosugpre33|ve when i’t has an
alkylarginopgrbegyl; dialkylamingoaehenyl; afkibipeasbmead calkewyl, (pugsghaw, no
el &b r han. 2% at .
pho TR, EAAR Ry, BEEEK AL YRR Dol i M iyt
diarylatkaso:,rdnb etkybaryEmind) cadylamitid (iHHI0GING gll@&iar%&fiﬂﬂﬁo,, L-
ovlts a d B P ris, Eds,, Acadenm c Press,

alylca% Bylamingg carpan Breddn). gmiding, prying, saﬂfi'aél)ylafqllé»ﬂihsmawlwlo

f 5
thlocaﬂEbQﬁat@ tﬁﬂﬁgﬁ algylilgﬂﬁig)lfl\r"gﬁgﬁattozgﬁ%%gb sﬂﬁ‘ 188l Jl&&

mﬂuowmeﬁw,@ynn@ apide ahetetroeysild ealkylatyll or ahramnzﬁ:B/brﬂleteeoaromatlc

di at
moietigy Iy bt gl St Pl e e Bl e huCE Bl mited o
fluororagtheey) diftlorémiho o) téfibroethBRe, %ﬁﬁorﬂ&hb@b %h&ﬂ’oromethoxy,
precursor incorporation into the DNA nce _

tmhloré’F‘FeﬁlEﬂxé(tﬁfF cel | s are irradiated (or mtonycin C
s b |1
tT}ﬁatEl?lga‘ca} 9% i %f(l))ox§ SnbRy éo&poﬂﬁ??ﬁgné%leﬁ & g[iﬁlé L5 dlain a

proll r at retarn elr
carbonlcGhfectadmmith a flouble bend ©%in oxyp@OAtES, aritl ﬁah@thEl fbns thereof.

onpared. with that found for cyclosporin Ain a
ExamPgﬁ‘ﬁg&ﬂf%?tlﬁ"Sé];ﬁSgPliﬁﬁlgrﬂ Carl}q{lyla@a}U@g al,qlehydes ketones, carboxylic acids,

amides! @sﬁer‘s TERRD@SARPEE SThY RrhYELBSBPMbREy &G%al%gﬁylm%h b &ers to

of inhibiting
groups such as “alkylcarbonyl” groups wherein an alkyl group is covalently bound to a

carbonyl group, “alkenylcarbonyl” groups wherein an alkenyl group is covalently bound to a
carbony! group, “alkynylcarbonyl” groups wherein an alkynyl group is covalently bound to a
carbonyl group, “arylcarbonyl” groups wherein an aryl group is covalently attached to the
carbonyl group. Furthermore, the term also refers to groups wherein one or more
heteroatoms are covalently bonded to the carbonyl moiety. For example, the term includes

moieties such as, for example, aminocarbonyl moieties, (wherein a nitrogen atom is bound to
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CN and the downstream NF- AT pat hway.
[Mell e]l4-ciclosporinis a preferred non-
WO povanssseppr essi ve cycl ophi |in-bi ndi ng cycl osppe€T/mS1007/066204
use according to the invention. Ri bavirin
the carbon pgthpcarbioaylgravm syd rmmn@emammoambbeylexxmpwmammyem an

oo AT PR P S B s,
referretd lt@d@a ﬁ@iﬂlﬁhmatéﬂ)r aaah&mofd) Qnﬁ@&i‘boh?ﬁﬁﬁno éroﬂlpsl (2.g., ureas) are also
edition, Editor: Budavar, S, Merck & Co.

includ pwa@/ s pher cogﬂl@@%l@@@éyarbwl mpsbamlstoﬂaatemﬂtomb(eg,

mtrog ggfggaoﬁﬂﬁpde nﬁglg?veﬁ%g ark ﬁg@%%g %rﬂb h {)r%l gl kﬁég:r?ﬁtom can be

furtherrsubmtuted withRirleay infdre alksl, aikietigll alkghylyargi, ﬁirdllé},ll, dc9l, eﬂegﬁlmetles
2007/ 338 (?W]P(;T/ 9 2007/ 066204 guanosi ne, and, ha
QAR othigeprbenyl; of g Hyerarboxyy iickidepsgmponn Rmzd momgwhwh

contan'l Qegn%gh @%e51e§W1H 4 %dﬁa%: ﬂo@@ﬁéa%%{%&g’édﬁe term “thiocarbonyl

Gastroenterology 11 avi ri
moiety”’ emkdutm mcacuumthanarmanai@oaﬁ tr astnlybmelesics. oF sraexamblel n
% at.i ent but. es nof |lower seruml evels

“thloczgg ﬁ'& ? @gfl&;le ami 'ogarg@gtw RN SYRS 8108 1ggbound to the
carbonldddm Df ﬂﬂe"thnoc&@@%)l gra_v.ﬁ# MHehQ@fé' dihd? tRIb&}Borly? ni¥Rdties include,

effective in reducing viral RNA |evels. Additionally,
oxythip¢ashanyls (axygen boupe i the satbon etoingi arylnaﬁxﬂoqaﬁndnmbwmnde groups, efc.

a virin s not .a
rmno? rﬁ%r %%9 %Celltﬁlegt% 4St°r Y ‘%H?g q‘?lﬂ a&&ﬁgg%‘ﬁ“&ﬁd to
two dlﬂﬂalfeht (o o br KdtEbaoRR. Tor extamipé, frige t@ﬂn%hdl’ﬁt&s 2RtkbR¥alkyl”
he treatment of HCV. A further preferred combination

which r%fefa te e kb elkspylogr dkwyhguungovtlenthebandod i arogxygen atom that
la | or any subfornul ae
is cova{lﬁgﬁe 8};1?6(&.%{@8%93]%& Bhpry! @ any

a non: | nosuppr essi ve
clied togph i*¢ster? nichdien goray@inds pad frﬁ&,tiew'l:}iag(/:dmﬁﬂ ﬁh:&i;]b@h iog a-1
a.salt or Uy threof, and/or., with a
heteroiSingo upd B engyereeae O%t%t 1 bynkdesdo tiearbancefa cagiepeiep. The
term “@ler® HEARMD IRkok NAIbx Eriifs léﬁ ' rﬂet?@ﬂkbﬂ)%h# chg{(ycarbonyl

alternation treatnents incl Inte er ons
propoxyaarboeylneptoxscartoaylo nerabmarb@aylo prc2 Ahaatkyhedkenl, edalkynyl

eron al pha 2a or 2b, for exanple: (a)
groupsar%@defﬁffﬁ Nterferon alfa-2b (Schering Corporation,

KEe thi Fhioeti?) includps EIripdulls & hpieti®L@hidh @bAMM sulfur atom
fa-2h (Scherl ng Corporation, Kenilworth,
bondec%@f

?I)?.Il caghapAsihstere atopys e Examples af thiceshers 1n)ciude,(bu)t are not
RN e i ) TR sl
include compounds with an alkyl, alkenyl or alkynyl group bonded to a sulfur atom that is
bonded to an alkyl group. Similarly, the term “alkthioalkenyls” and aikthioalkynyls” refer to
compounds or moieties wherein an alkyl, alkenyl, or alkynyl group is bonded to a sulfur atom
which is covalently bonded to an alkyny! group. |

The term “hydroxy” or “hydroxyl” includes groups with an —-OH or -O".

The term *halogen” includes fluorine, bromine, chlorine, iodine, efc. The term
“perhalogenated” generally refers to a moiety wherein all hydrogens are replaced by halogen
atoms.

The terms “polycyclyl” or “polycyclic radical” include moieties with two or more

rings {e.g., cycloalkyls, cycloalkenyls, cjzcloalkynyls, aryls and/or heterocyclyls) in which
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(e) Berefor(r), interferon alfa 2 available
(Boehri nger |ngel hei m Pharmaceutical, Inc.,
woR@gasiset d, CT); (f) Surniferon(r), a purifierCbUs20d7/066204
of natural alpha interferons (Sum tono, Japan) (Q) _
two or\ngdrk Lanbong ary cotnynopito Waadjoilﬁhg' ring: &.gr, tre angshaze Ybsed rings”.

i ) BRSPS S o B2 ot
rings o@&hesﬂ?ﬂf@cle%h be @hﬁstxﬁlt&&ﬁvﬁﬁ (sﬁbh ﬁlbﬁ'ﬁﬁi&% &s &gscﬁl%djdb%% as for

ha 1nterferons (Interferon Sciences, and Purd

examplt Belogs ey Grony.. Ry lcationy Ry A Heatonloxs: Ekogmmbsssy,

arox Rl B L Bl AR, lcar P B b,

aralkygaiiiaearbioayl, alkénﬂﬁiﬁgﬁcalﬁumh aRylcebnyl, a(rylcﬁib@h{l?ﬁﬁ[kyhﬁ}&nyl
ron (natural interferon

). by Ser.ono,
alkenylyarhgih amraRBRIbony) AKGGHH BSOS . PhysPRAES s baRSLo,

oo S 0 5554 BBl oL A Bt

and all@,ﬂmylahﬂlm)Baqé.mmn ¢msludmg alkylearba@tytemiao,drvigatbeaylhmir,
er, sol S .ol yner or

wba%}’ﬁ) ARdpisHlo WOG@HB?@U@BY%BE é@y 'gnmaﬁﬁ&ﬁii%gfb%&me

sulfate zﬁl@ﬂﬁﬁﬁﬂ%%ulfoﬁﬁt%r §uBfaRidyl, QUIFBnRl0, 2RV, riﬁﬂuoromethyl cyano,
interferon-tau Conhjugates of interferon to a

azido, hetewcyedpl, alkbfb atl@’llagmiepr a1y gomatiabr h@emmmade nasggci al |y

O R e g R e Y S S I et e S e Arogen.

Prefenrea |h¥t@i6éﬁid‘ﬂs/éx€ m@@npﬁdyg&i sulf@eRa|phosherdsher eof and
copol ynmers thereof. As an alternat|ve to

p‘éqi%pwllyem pbs@isq “wg@mbwnpnréhageofempknsnh@law mgmber of the

. n
s AT LB 0SB, B U B i
architecturd) oFt)tddxalhp}ebﬂﬁeeinﬁO‘lphémﬂ 3 “adrboyie(dri“k©”y, &n0Re“usd®.and C 4

nce, t peric. nodification sufficiently reduces
(e, é’"ﬁ —r¢ (ﬁgﬁé&n)s‘@“ beicempyieditg) Formyt teghayy-hpiogoxhengric acid
substltﬁéﬁfp hteig & de @R RRGHS w eﬂtc%ﬁfbﬁ{lﬂé;ghﬁ?ﬁgnatl Brdih§ ﬁolecules to
pol ynmer conj ugates may be prepar rom -a
create a¥argeranolegatarctstetiung hydrogensran be orminedionaddat; es fegnived to
ti r conig nt | produced. Preferred are conjugates
SaleygéeYaﬁ?récho P& 4 pol yet hyl ene gl ycol, also known as
AeBytb &k @eddrbed tHat 8IS the compounds of the invention described above will

further include bonds between adjacent atoms and/or hydrogens as required to satisfy the
valence of each atom. That is, bonds and/or hydrogen atoms are added to provide the
following number of total bonds to each of the following types of atoms: carbon: four bonds;

nitrogen: three bonds; oxygen: two bonds; and sulfur: two bonds.

Groups that are "optionally substituted" are unsubstituted or are substituted by other
than hydrogen at one or more available positions, typically 1, 2, 3, 4 or 5 positions, by one or
more suitable groups (which may be the same or different). Optional substitution is also
indicated by the phrase "substituted with from 0 to X substituents," where X is the maximum
number of possible substituents. Certain optionally substituted groups are substituted with
from 0 to 2, 3 or 4 independently selected substituents (i.e., are unsubstituted or substituted
with up to the recited maximum number of substitutents).

It will be noted that the structures of some of the compounds of this invention include

-182-



(2) Ribavirin, such as ribavirin
(1-beta-D-ri bofuranosyl-1H1,2,4-triazol e-3-
wearbasmed de) from Val eant Pharnaceuti cal s, | nECT/USS1/866204
Mesa, CA); Rebetol(r) from Schering Corporation,
asymumiéénd ¢arbort &tpmbl] It istedbeGoytle gtsodrarcdrd gl yHhaf tha isomless aR'tsri:igeﬁrom
and .new ribavirin anal oergrges i n

Nut | ey,
suh agyRBEA i AL B T ob P 8 TR R ErSpastereomers,or

racema(éd) @A Thcluled withindRO bdopk BE tieTnv¥aidnY SRichloflirsSh@We obtained in
relevant inhibition in a reverse-phase HPLC assay

substasially pare foge/bycldssishloiepprberieahrigessgs Ay SBranghemicalle controlled

t [ R 996,. 3 9- 1 ).
N A NS M D s
applicationrdyatytlude@ll Rluonsdaietdolt €8mpbiinds AesRbPd Bbréil mEyBE Hbtained

D4 6205 and RD4.6193; (4) Thiazolidines and
through 8t resnienized synthesis StRtegiesi n Kaki uchi N et al. J. FEBS

léli?g{l: glr§n0 gté r%g:/t:ed ?%% %Rs}%ﬁg%ﬁ)@)e%(f és?é %\o%potéﬁé%?' tﬁﬁs 1ﬁ’l’ent10n

includpisemarie tydlesegounend i usbeamiemyocamcbmdmglya@at ¢ktitutional

. rote i n_a.SDS- PAGE and ut or adi ogr y. assay

some 5575k MRS PR v B P SR RSN, s

indicate bBRHORY.CEST cXBmpleStHR teﬁ?ﬁé&aiog*QnMd&tte@ﬁmle, aH-teIﬁazole 3H-
Tetrahedron Letters, 1996, 37, 7229-7232)

tetrazolys 46Rgtrazolomst FdHtettazole t he fungus Peni ci I | | um
griseoful vum which denonstrates activity in a
scintillation proximty assay (Chu M et al,

Use inBlOBugsveictedbdishregdi ci nal Chem stry Letters 9,
1949-1952); 6) Protease inhibitors. Exanples include
stisqomponddsefdhe Rssens inyestiarehavs viabiablspbanmecologisal properties

and ar@ﬁseﬁllﬁﬁl{ﬁe\’tferagherﬁ %Pfﬂsg&gn dﬁrée}{gi?‘l %dm%g{ %g% S he

At t woo em S
inventiGh @enmysefil apthe 1880nen1 6f HEY -8s8died Atsbideny e.@t, agkdrugs to treat HCV
inf Preparation and use of am.no acid derivatives as
infectiofyy i ~viral agents, German Patent Pub. DE 19914474

TEHRde@i “@e” idcMdeb AP G moré @ HPoRONH Je%ﬁi%@ﬁnents of the
PCT/ US2007/ 066204 ‘seri ne proteases, partl cularly

inventigargenectivelys the pspsinNS3trestoretas @C%@ssw@t@lahaomé@the use for the

L LT —

in the mamda@aieof a(tncdh@lmqﬁh Qﬁd&hﬁﬂ%&if asd of doRgouBlidéiahe ﬁiveﬁtlwn in the
C i nhi bi tor peEtl de anal ogues, PCT WO

tit
tfeatm@l’épg i ;15%8%% paIcrHirakprepRLRtiens hméwgwm@pw&tsef Besiaention
for the M%%n%n@BFﬁ%%rdlgg%&L T &)nﬁﬂ:ﬁ]ﬂd@éf the mvgntlon fotr use in t{;%tda%cment of

6-tri oXy-3-nitro- benzam de derivatives |
these dkﬁea&ﬁs, alapproanatﬂaamexpédlmdf Botoehydsothedwisée daparaitular, diseases to

i ' 7, 2 43-647, Sudo K, et al.
be trea}%ﬁ?mp‘a igi:e; Llﬁ())]rgfﬁrge[]d%gr Uss @ @8?8%8?\’1‘@1 %fptpe present 1nvent10n are selected
from HCV-associated disorders, including those corresponding to HCV-infection, as well as
those_diseases that depend on the activity of one or more of the NS3, NS4A, NS4B, NS5A
and NS35B proteins, or a NS3-NS4A, NS4A-NS4B, NS4B-NS5A or NSSA-NSSB complex.

The term “use” further includes embodiments of compositions herein which bind to an HCV

protein sufficiently to serve as tracers or labels, so that when coupled to a fluor or tag, or
made radioactive, can be used as a research reagent or as a diagnostic or an imaging agent.
In certain embodiments, a compound of the present invention is used for treating

HCV-associated diseases, and use of the compound of the present invention as an inhibitor of

-183-



1998, 9, 186), including RD3-4082 and RD3-4078, the
former substituted on the amde with a 14 carbon
waebarn3metl the | atter processing apara- phenoxyptiEng1007/066204
group are also being investigated. Sch 68631, a
any ongies mare hi(Svse dtisreomisjonid thah a HE\caprtetatastment o nltibiting Ghelor
M et "i"l C Tetrahedron Letters 37:7229-7232, 1996). In
moresarr%ntsr?elHe anpl e by the sanme authors, Sch 351633,
Assayd sol ated fromthe fungus Penicilliumgrieoful vum was
Identified as _a protease inhibitor (Chu M et al.

Bl oinhibition f HC Nisgtivithary bpewpsiired/ag usings sumber of assays

a8 -, 195 l.ar ai nst .t .
wvailale 1P o 28 cxanR0OF Rl B0 B nPRORTRE ARGy fipent 06
240(1)s 60¢ twhih ik itblpokéd b aserdnde!in il entifeey, ONBhACE the@girbent of
c.. Eglin_c, isqlated from|eech, is a potent
HCV actinith areqlsqfeseraked ip thecperimenfabiegtigebeleych as S.
gri seus proteases A and B, V- chynotrypsin, chynase
and subtilisin. QasimMA. et al., Biochemstry
Pharn3Ge i 50BCHMBATsIHABO7. U. S. patents di scl osing protease
inhibitors for the tregtnent of .ipclude, for
i g eieque amuRo .0515366@&}139?%/ tS&H@&m%@t RAcesgary or
sufficieAtite HeRUrpr&nl BT HOV-¥odiRbE BRBLR:, o). k)f'e%entqﬂé Vil

whi ch discloses a class of cysteine pfotease ]
morphpluigids] anst spniagic sympiopistdfiag HEN-assihtgledisirders andZor ddlis:ase or
. Pat ent ..Nq. 990, 276 _t o, Zha t al. (i.ncar ed .
condifeh ERMts nefng DR Rley WEdesive Bp Ui G- Fhosulaging
compdiyid it kfountulfiditSo GbatBRDAihfétfonGn i stbiRctNIR another example,
Pat ent. No. 5, 538,865 to Reyes et

rotease; U S ) C ;
an eff%ﬁ.\f% ARt b the JAG Vhapdulating comound iscthe pmopmtsulfiri¢nt éa fryat HCV
, . ' . X . t i nhi bi f .
e PE505 N RET 0504 SRR TOMPL b5 c Y Al
non-Hbdgkin’s dyrdphifnd) 2hd 8 3@pressed 1ante Zﬁt%gﬂﬁﬁr ?mﬁc&teﬂpdﬁga ina
. Corporati.on i ncorporated herein by reference in .
subject i <1 laefive @mg’\é@)‘m by deRmdia o Suehifpdors agEe sigeand weight of

e SE 30 o R B By 5 .

choiceqd tigoaamdund oBthiednyntivg earsaffqtvbbt anstitotes en Seffettive mpionnt.”

refenence.in their, entireties). i aryl peptides as
Ome o gl L s A ng nf P EERuE e oS PineafRER it ake
the deté@hidaridBlegarding th&ettedtive AnfohPsXthé tétfipdunds 6f e imfc@tlon without
herein by reference). | m dazol ei di nones as NS3 serine

undue SXpRTEBEIEALORN| bi t or s of HCV are discl osed in WO

PRI eGSO B D AT o

compound phthennmemtipn edn bsjdmiiiter@DRD tORHPET £33 PEOT to or after the onset
/1 US2007/ 066204 . 98/ 17679. t o Vertex Pharnaceuticals
of an @'%%?39‘{4%3&6 pghes, ?%ff‘—l@?gwgfi&oyﬁﬁwe 155 SHegeFodasages,

can be administered daily or sequentially, or the dose can be continuously infused, or can be a

bolus injection. Further, the dosages of the compound(s) of the invention can be
proportionally increased or decreased as indicated by the exigencies of the therapeutic or
prophylactic situation.

Compounds of the invention may be used in the treatment of states, disorders or
diseases as described herein, or for the manufacture of pharmaceutical compositions for use
in the treatment of these diseases. Methods of use of compounds of the present invention in

the treatment of these diseases, or pharmaceutical preparations having compounds of the
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HCV protease inhibitors (incorporated herein by
reference in their entireties). HCV NS3-4A serine
w@e@vaadses i nhi bitors including BILN 2061 by Bor¢F/USIPET/066204
I ngel heim VX-950 by Vertex, SCH 6/7 by
presenSoventiongfoPthgurgatment of debrediseseipounds currently in
preclinical devel opment; Substrate-based NS3 protease
i nhibitors, including al phaket oam des and
hykl REERAGY FBlimaddiicalontpolieibs” inbhided preparadérs sufatde for -
_elecrophile such as a boronic acid or phosphonate, .
adminigyatign tegnsmmalspe g Bumes. pWBersthe sompnimsisiod the present ipyention are

_ tri i trom b . : :
b LSS R IR A 8 porseor
pharm&¢dusitaltcoirpdsicion téraaining fbe exarhjplep0.14o 86 Yoimarhpieferabiy, 0.5 to
o b o8, BT Erency el 20
i @}:%%‘Ehmcgétﬁﬁ? actepRIbRL @ridr® Mt RBod#AGUMd includes a

i
Peni mgriseoful vumwas identified as a protease
pharmiaerhitibaltyoaccefigble matsrial sompositdon powhidecuitale forpdmanistering

i nhi bLtor of sever.al  serine ot eases. s . .
compay gt 68 prarpIENE R Kool CHEH BRR URHAE iR sotig e
diluen$ WRtipleng isBlvehlDrRat H3tlafife mARA4AD 3 ofVed R ERBYiAE BEtrimpeiting the

by reference in its entirety) discloses a class, of
subject ggans fiem Qrecaraas o perioniof BiePory dmappthpirream gr pesion of the body.

endopept i da LSy ' knhibi : ST
o SRS Ao B RSB o AR s
of the dbraiuldtiopespt indethjwrionl tathe phiféht SSomerexampdésaesraterials which can
sorve PRI E A HSECoR R BT dng PO QUSH 8 1aciSse, glucose and
sucrosgp'ét%:ﬁéd:, didheR c@H{jsté}Eﬁ‘ ZR0bdth@SBaréH; RENulose) bAZ ¢ détivaives, such as

ulo
erivatives which ow relevant ‘inhibitionin a

sodiumeubos pnpthabeelHRIsS ctlnd ayllulpserandveigasetaretates powdered tregacanth;
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flavoring and perfuming agents, preservatives and antioxidants can also be present in the
compositions.

Examples of pharmaceutically acceptable antioxidants include: water soluble
antioxidants, such as ascorbic acid, cysteine hydrochloride, sodium bisulfate, sodium
metabisulfite, sodium sulfite and the like; oil-soluble antioxidants, such as ascorbyl palmitate,
butylated hydroxyanisole (BHA), butylated hydroxytoluene (BHT), lecithin, propyl gallate,
o-tocopherol, and the like; and metal chelating agents, such as citric acid, ethylenediamine

tetraacetic acid (EDTA), sorbitol, tartaric acid, phosphoric aéid, and the like.
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pharmaceutically acceptable carriers, such as sodium citrate or dicalcium phosphate, and/or

any of the following: fillers or extenders, such as starches, lactose, sucrose, glucose,
mannitol, and/or silicic acid; binders, such as, for example, carboxymethylcellulose,
alginates, gelatin, polyvinyl pyrrolidone, sucrose and/or acacia; humectants, such as glycerol;
disintegrating agents, such as agar-agar, calcium carbonate, potato or tapioca starch, alginic
acid, certain silicates, and sodium carbonate; solution retarding agents, such as paraffin;
absorption accelerators, such as quaternary ammonium compounds; wetting agents, such as,
for example, cetyl alcohol and glycerol monostearate; absorbents, such as kaolin and
bentonite clay; lubricants, such a talc, calcium stearate, magnesium stearate, solid

polyethylene glycols, sodium laury! sulfate, and mixtures thereof; and coloring agents. In the
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Liquid dosage forms for oral administration of the compounds of the invention
include pharmaceutically acceptable emulsions, microemulsions, solutions, suspensions,
syrups and elixirs. In addition to the active ingredient, the liquid dosage forms may contain
inert diluent commonly used in the art, such as, for example, water or other solvents,
solubilizing agents and emulsifiers, such as ethyl alcohol, isopropyl alcohol, ethyl carbonate,
ethyl acetate, benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-butylene glycol, oils {in
particular, cottonseed, groundnut, corn, gem, olive, castor and sesame oils), glycerol,
tetrahydrofuryl alcohol, polyethylene glycols and fatty acid esters of sorbitan, and mixtures

thereof.
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ExSys, nonocl onal “anti body XTL-00
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may bESRIE L ' 6 034, 194 To Cold et al ). alkyl Tipids

(TheSoinfiednts, Nastesd cRMs 4Bd gélo nfa @pltaRy, iredddion) to an active
compound of this invention, excipients, such as animal and vegetable fats, oils, waxes,
paraffins, starch, tragacanth, cellulose derivatives, polyethylene glycols, silicones, bentonites,
stlicic acid, talc and zinc oxide, or mixtures thereof,

Powders and sprays can contain, in addition to a compound of this invention,
excipients such as lactose, talc, silicic acid, aluminum hydroxide, calcium silicates and
polyamide powder, or mixtures of these substances. Sprays can additionally contain
customary propellants, such as chlorofluorohydrocarbons and volatile unsubstituted
hydrocarbons, such as butane and propane.

Transdermal patches have the added advantage of providing controtled delivery of a
compound of the present invention to the body. Such dosage forms can be made by
dissolving or dispersing the compound in the proper medium. Absorption enhancers can also

be used to increase the flux of the compound across the skin. The rate of such flux can be
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absorption of the drug from subcutaneous or intramuscular injection. This may be

surfac

accomplished by the use of a liquid suspension of crystalline or amorphous material having
poor water solubility. The rate of absorption of the drug then depends upon its rate of
dissolution which, in turn, may depend upon crystal size and crystalline form. Alternatively,
delayed absorption of a parenterally-administered drug form is accomplished by dissolving or
suspending the drug in an oil vehicle.

Injectable depot forms are made by forming microencapsule matrices of the subject

compounds in biodegradable polymers such as polylactide-polyglycolide. Depending on the
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Regardless of the route of administration selected, the compounds of the present
invention, which may be used in a suitable hydrated form, and/or the pharmaceutical -
compositions of the present invention, are formulated into pharmaceutically acceptable
dosage forms by conventional methods known to those of skill in the art.

Actual dosage levels of the active ingredients in the pharmaceutical compositions of
this invention may be varied so as to obtain an amount of the active ingredient which is
effective to achieve the desired therapeutic response for a particular patient, composition, and
mode of administration, without being toxic to the patient. _

The selected dosage level will depend upon a variety of factors including the activity

of the particular compound of the present invention employed, or the ester, salt or amide
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it is preferable to administer the compound as a pharmaceutical composition.

Svnthetic Procedure

Compounds of the present invention are prepared from commonly available
compounds using procedures known to those skilled in the art, including any one or more of
the following conditions without limitation:

Within the scope of this text, only a readily removable group that is not a constituent
of the particular desired end product of the compounds of the present invention is designated
a “protecting group,” unless the context indicates otherwise. The protection of functional
groups by such protecting groups, the protecting groups themselves, and their cleavage
reactions are described for example in standard reference works, such as e.g., Science of

Synthesis: Houben-Weyl Methods of Molecular Transformation. Georg Thieme Verlag,
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rides e\ Sbriv@fvéd§| (RS Thidmed etlag, FRuPENTYM4. A characteristic of protecting
groups is that they can be removed readily (i.e., without the occurrence of undesired secon-
dary reactions) for example by solvolysis, reduction, photolysis or alternatively under physio-
logical conditions {e.g., by enzymatic cleavage).

Salts of compounds of the present invention having at least one salt-forming group
may be prepared in a manner known per se. For example, salts of compounds of the present
invention having acid groups may be formed, for example, by treating the compounds with
metal compounds, such as alkali metal salts of suitable organic carboxylic acids, e.g., the
sodium salt of 2-ethylhexanoic acid, with organic alkali metal or alkaline earth metal
compounds, such as the corresponding hydroxides, carbonates or hydrogen carbonates, such
as sodium or potassium hydroxide, carbonate or hydrogen carbonate, with corresponding
¢alcium compounds or with ammonia or a suitable organic amine, stoichiometric amounts or
only a small excess of the salt-forming agent preferably being used. Acid addition salts of
compbunds of the present invention are obtained in customary manner, e.g., by treating the
compounds with an acid or a suitable anion exchange reagent. Internal salts of compounds of
the present invention containing acid and basic salt-forming groups, e.g., a free carboxy
group and a free amino group, may be formed, e.g., by the neutralisation of salts, such as acid
addition salts, to the isoelectric point, e.g., with weak bases, or by treatment with ion
exchangers.

Salts can be converted in customary manner into the free compounds; metal and
ammonium salts can be converted, for example, by treatment with suitable acids, and acid
addition salts, for example, by treatment with a suitable basic agent.

Mixtures of isomers obtainable according to the invention can be separated in a

manner known per se into the individual isomers; diastereoisomers can be separated, for
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crystallization, and the like.

General process conditions

The following applies in general to all processes mentioned throughout this
disclosure.

The process steps to synthesize the compounds of the invention can be carried out
under reaction conditions that are known per se, including those mentioned specifically, in
the absence or, customarily, in the presence of solvents or diluents, including, for example,
solvents or diluents that are inert towards the reagents used and dissolve them, in the absence
or presence of catalysts, condensation or neuiralizing agents, for example ion exchangers,
such as cation exchangers, e.g., in the H' form, depending on the nature of the reaction and/or
of the reactants at reduced, normal or elevated temperature, for example in a temperature
range of from about -100 °C to about 190°C, including, for example, from approximately -
80°C to approximately 150°C, for example at from -80 to -60°C, at room temperature, at from
-20 to 40°C or at reflux temperature, under atmospheric pressure or in a closed vessel, where
appropriate under pressure, and/or in an inert atmosphere, for example under an argon or
nitrogen atmosphere.

At all stages of the reactions, mixtures of isomers that are formed can be separated
into the individual isomers, for example diastereoisomers or enantiomers, or into any desired
mixtures of isomers, for example racemates or mixtures of diastereoisomers, for example
analogously to the methods described in Science of Synthesis: Houben-Weyl Methods of
Molecular Transformation. Georg Thieme Verlag, Stuttgart, Germany. 2005.

The solvents from which those solvents that are suitable for any particular reaction
may be selected include those mentioned specifically or, for example, water, esters, such as
lower alkyl-lower alkanoates, for example ethyl acetate, ethers, such as aliphatic ethers, for

example diethyl ether, or cyclic ethers, for example tetrahydrofurane or dioxane, liquid
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anhyd<i#e3 C@fid) linear or branched hydrocarbons, such as cyclohexane, hexane or

isopentane, or mixtures of those solvents, for example aqueous solutions, unless otherwise
indicated in the description of the processes. Such solvent mixtures may also be used in
working up, for example by chromatography or partitioning,

The compounds, including their salts, may also be obtained in the form of hydrates, or
their crystals may, for example, include the solvent used for crystallization. Different |
crystalline forms may be present.

The invention relates also to those forms of the process in which a compound
obtainable as an intermediate at any stage of the process is used as starting material and the
remaining process steps are carried out, or in which a starting material is formed under the
reaction conditions or is used in the form of a derivative, for example in a protected form or
in the form of a salt, or a compound obtainable by the process according to the invention is

produced under the process conditions and processed further in situ.

Pro-drugs

The present invention also relates to pro-drugs of a compound of the present invention
that are converted in vivo to the compounds of the present invention as described herein.
Any reference to a compound of the present invention is therefore to be understood as
referring also to the corresponding pro-drugs of the compound of the present invention, as

appropriate and expedient.

Combinations

A compound of the present invention may also be used in combination with other
agents, e.g., an additional HCV-modulating compound that is or is not of the formula I, for
treatment of and HCV-associated disorder in a subject.

By the term “combination”, is meant either a fixed combination in one dosage unit
form, or a kit of parts for the combined administration where a compound of the present
invention and a combination partner may be administered independently at the same time or

separately within time intervals that especially allow that the combination partners show a
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(see, e.g., US 6,037,157 and Yun, et al. Drug Metabolism & Disposition, vol. 21, pp. 403-407
(1993); incorporated herein by reference). For example, a compound to be evaluated may be
incubated with 0.1, 0.5, and 1.0 mg protein/ml, or other appropriate concentration of human
hepatic microsomes (e. g., commercially available, pooled characterized hepatic microsomes)
for 0, 5, 10, 20, and 30 minutes, or other appropriate times, in the presence of an NADPH-
generating system. Control incubations may be performed in the absence of hepatic
microsomes for 0 and 30 minutes (triplicate). The samples may be analyzed for the presence
of the compound. Incubation conditions that produce a linear rate of compound metabolism
will be used a guide for further studies. Experiments known in the art can be used to
determine the kinetics of the compound metabolism (K, and V). The rate of
disappearance of compound may be determined and the data analyzed according to
Michaelis-Menten kinetics by using Lineweaver-Burk, Eadie-Hofstee, or nonlinear regression
analysis.

Inhibition of metabolism experiments may then be performed. For example, a
compound (one concentration, < Ky,) may be incubated with pooled human hepatic
microsomes in the absence or presence of a CYP inhibitor (such as ritonavir) under the
conditions determined above. As would be recognized, control incubations should contain
the same concentration of organic solvent as the incubations with the CYP inhibitor. The
concentrations of the compound in the samples may be quantitated, and the rate of
disappearance of parent compound may be determined, with rates being expressed as a

percentage of control activity.
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(AcédréigglydoiDergbodlihedb{ kD hﬁvehﬁoxﬂﬂ@&ﬂe& f n&ﬂﬁid| for administering
an inhi ?tro}' I0 EXS(PBEH %2& a’(\:tmmg(t)mdl cgﬁltn? H]?/Lrlltpoen (fnoct)he?'%mbodlment of this
invention provides a method for administering an inhibitor of isozyme 3A4 (“CYP3A4™),
isozyme 2C19 (“CYP2C19%), isozyme 2D6 (“CYP2D6”), isozyme 1A2 (“CYP1A2"),
isozyme 2C9 ("CYP2C9™), or isozyme 2E1 (“CYP2E1”). In embodiments where the protease
inhibitor is VX-950 (or a sterereoisomer thereof), the CYP inhibitor preferably inhibits
CYP3A4.

As would be appreciated, CYP3A4 activity is broadly observed in humans.
Accordingly, embodiments of this invention involving inhibition of isozyme 3A4 would be
expected to be applicable to a broad range of patients.

Accordingly, this invention provides methods wherein the CYP inhibitor is
administered together with the compound of the invention in the same dosage form or in
separate dosage forms.

The compounds of the invention (e.g., compound of Formula I or subformulae thereof)
may be administered as the sole ingredient or in combination or alteration with other antiviral
agents, especially agents active against HCV. In combination therapy, effective dosages of
two or more agents are administered together, whereas in alternation or sequential-step
therapy, an effective dosage of each agent is administered serially or sequentially, In
general, combination therapy is typically preferred over alternation therapy because it induces
multiple simultaneous stresses on the virus. The dosages given will depend on absorption,
inactivation and excretion rate of the drug as well as other factors. It is to be noted that
dosage values will also vary with the severity of the condition to be alleviated. It is to be
further understood that for any particular subject, specific dosage regimens and schedules
should be adjusted over time according to the individual need and the professional judgment
of the person administering or supervising the administration of the compositions. The
efficacy of a drug against the viral infection can be prolonged, augmented, or restored by
administering the compound in combination or alternation with a second, and perhaps third

antiviral compound that induces a different gene mutation than that caused by the principle
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phann'icpegi[igaﬂy\ acgepl}labwe dﬁlue?lts (9 c’gn'iers therefor. The amount of co-agent in the
dosage form can vary greatly, e.g., 0.00001 to 1000mg/kg active ingredient.

Daily dosages with respect to the co-agent used will vary depending upon, for
example, the compound employed, the host, the mode of administration and the severity of
the condition to be treated. For example, lamivudine may be administered at a daily dosage
of 100mg. The pegylated interferon may be administered parenterally one to three times per
week, preferably once a week, at a total weekly dose ranging from 2 to 10 million IU, more
preferable 5 to 10 million IU, most preferable 8 to 10 million IU. Because of the diverse
types of co-agent that may be used, the amounts can vary greatly, e.g., .0001 to 5,000 mg/kg
per day.

The current standard of care for treating hepatitis C is the combination of pegylated
interferon alpha with ribavirin, of which the recommended doses arel.5 pg/kg/wk
peginterferon alfa-2b or 180 ng/wk peginterferon alfa-2a, plus 1,000 to 1,200 mg daily‘of
ribavirin for 48 weeks for genotype I patients, or 800 mg daily of ribavirin for 24 weeks for
genotype 2/3 patients.

The compound of the invention (e.g., compound of Formula I or subformulae
thereof) and co-agents of the invention may be administered by any conventional route, in
particular enterally, e.g. orally, for example in the form of solutions for drinking, tablets
or capsules or parenterally, for example in the form of injectable solutions or suspensions.
Certain preferred pharmaceutical compositions may be e.g. those based on
microemulsions as described in UK 2,222,770 A.

The compound of the invention (e.g., compound of Formula I or subformulae thereof)
are administered together with other drugs (co-agents) e.g. a drug which has anti-viral
activity, especially anti-Flaviviridae activity, most especially anti-HCV activity, e.g. an

interferon, e.g. interferon-a-2a or interferon-o-2b, e.g. Intron® A, RoferonR, AvonexR, Rebift
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antigenic materials such as dextran, polyvinyl pyrrolidones, polyacrylamides, polyvinyl
alcohols, carbohydrate-based polymers and the like can be used. Such interferon-polymer
conjugates are described in U.S. Pat. Nos. 4,766,106, 4,917,888, European Patent Application
No. 0236 987, European Patent Application No. 0 510 356 and International Application
Publication No. WO'95/13090, the disclosures of which are incorporated herein by reference
in their entireties. Since the polymeric modification sufficiently reduces antigenic responses,
the foreign interferon need not be completely autologous. Interferon used to prepare polymer
conjugates may be prepared from a mammalian extract, such as human, ruminant or bovine
interferon, or recombinantly produced. Preferred are conjugates of interferon to polyethylene
glycol, also known as pegylated interferons.

Especially preferred conjugates of interferon are pegylated alfa-interferons, for
example pegylated interferon-a-2a, pegylated interferon-a-2b; pegylated consensus interferon
or pegylated purified interferon- o. product. Pegylated interferon- o -2a is described e.g. in
European Patent 593,868 (incorporated herein by reference in its entirety) and commercially
available e. g. under the tradename PEGASYS® (Hoffmann-La Roche). Pegylated interferon-
@ -2b is described, e.g. in European Patent 975,369 (incorporated herein by reference in its
entirety) and commercially available e.g. under the tradename PEG-INTRON A® (Schering
Plough). Pegylated consensus interferon is described in WO 96/11953 (incorporated herein
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include those cyclosporins recited in U.S. Patents 5,767,069 and 5,981,479 and are
incorporated herein by reference. Melle*-Cyclosporin is a preferred non-immunosuppressive
cyclosporin. Certain other cyclosporin derivatives are described in W02006039668
(Scynexis) and W02006038088 (Debiopharm SA) and are incorporated herein by reference.
A cyclosporin is considered to be non-immunosuppressive when it has an activity in the
Mixed Lymphocyte Reaction (MLR) of no more than 5%, preferably no more than 2%, that
of cyclosporin A. The Mixed Lymphocyte Reaction is described by T. Meo in
“Immunological Methods™, L. Lefkovits and B. Peris, Eds., Academic Press, N.Y. pp. 227 -
239 (1979). Spleen cells (0.5 x 10%) from Balb/c mice (female, 8 — 10 weeks) are co-
incubated for 5 days with 0.5 x 10° irradiated (2000 rads) or mitomycin C treated spleen cells
from CBA mice (female, 8 — 10 weeks). The irradiated allogeneic cells induce a proliferative
response in the Balb c spleen cells which can be measured by labeled precursor incorporation
into the DNA. Since the stimulator cells are irradiated (or mitomycin C treated) they do not
respond to the Balb/c cells with proliferation but do retain their antigenicity. The ICso found
for the test compound in the MLR is compared with that found for cyclosporin A in a parallel
experiment. In addition, non-immunosuppressive cyclosporins lack the capacity of inhibiting
CN and the downstream NF-AT pathway. [Melle]*-ciclosporin is a preferred non- |
immunosuppressive cyclophilin-binding cyclosporin for use according to the invention.
Ribavirin (1-f-D-ribofuranosyl-1-1,2,4-triazole-3-caroxamide) is a synthetic, non-
interferon-inducing, broad spectrum antiviral nucleoside analog sold under the trade name,
Virazole (The Merck Index, 1" edition, Editor: Budavar, S, Merck & Co., Inc., Rahway, NJ,
p1304,1989). United States Patent No. 3,798,209 and RE29,835 (incorporated herein by

reference in their entireties) disclose and claim ribavirin. Ribavirin is structurally similar to
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A further preferred combination is a combination of a compound of the invention
(e.g., a compound of Formula I or any subformulae thereof) with a non-immunosuppressive
cyclophilin-binding cyclosporine, with mycophenolic acid, a salt or a prodrug thereof, and/or

with a S1P receptor agonist, ¢.g. FTY720.

Additional examples of compounds that can be used in combination or alternation
treatments include:
(1) Interferons, including interferon alpha 2a or 2b and pegylated (PEG) interferon
alpha 2a or 2b, for example:
(a) Intron-A®, interferon alfa-2b (Schering Corporation, Kenilworth, NJ);
(b) PEG-Intron®, peginteferon alfa-2b (Schering Corporation, Kenilworth, NJ);
{(¢) Roferon®, recombinant interferon alfa-2a (Hoffmann-La Roche, Nutley, NJ);
(d) Pegasys®, peginterferon alfa-2a (Hoffmann-La Roche, Nutley, NJ);
(e) Berefor®, interferon alfa 2 available (Boehringer Ingelheim Pharmaceutical, Inc.,
Ridgefield, CT);
(f) Sumiferon®, a purified blend of natural alpha interferons (Sumitomo, Japan)
(g) Wellferon®, lymphoblastoid interferon alpha n1 (GlaxoSmithKline);
(h) Infergen®, consensus alpha interferon (InterMune Pharmaceuticals, Inc.,
Brisbane, CA);
(1) Alferon®, a mixture of natural alpha interferons (Interferon Sciences, and Purdue
Frederick Co., CT);
(i) Viraferon®;
(k) Consensus alpha interferon from Amgen, Inc., Newbury Park, CA,
Other forms of interferon include: interferon beta, gamma, tau and omega, such as
Rebif ( Interferon beta 1a) by Serono, Omniferon (natural interferon) by Viragen, REBIF

(interferon beta-1a) by Ares-Serono, Omega Interferon by BioMedicines; oral Interferon
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compl@ely@uidlogdis Olntétfddon bsdd tbl prtpakePolftner conjugates may be prepared from

a mammalian extract, such as human, ruminant or bovine interferon, or recombinantly

produced. Preferred are conjugates of interferon to polyethylene glycol, also known as
pegylated interferons.

(2) Ribavirin, such as ribavirin (1-beta-D-ribofuranosyl-1H-1,2 4-triazole-3-
carboxamide) from Valeant Pharmaceuticals, Inc., Costa Mesa, CA); Rebetol® from
Schering Corporation, Kenilworth, NJ, and Copegus® from Hoffmann-La Roche, Nutley, NJ;
and new ribavirin analogues in development such as Levovirin and Viramidine by Valeant,

(3) Thiazolidine derivatives which show relevant inhibition in a reverse-phase HPLC
assay with an NS3/4A fusion protein and NS5A/5B substrate (Sudo K. et al., Antiviral
Research, 1996, 32, 9-18), especially compound RD-1-6250, possessing a fused cinnamoyl
moiety substituted with a long alkyl chain, RD4 6205 and RD4 6193;

(4) Thiazolidines and benzanilides identified in Kakiuchi N. et al. J. FEBS Letters
421, 217-220; Takeshita N. et al. Analytical Biochemistry, 1997, 247, 242-246;

(5) A phenan-threnequinone possessing activity against protease in a SDS-PAGE and
autoradiography assay isolated from the fermentation culture broth of Streptomyces sp., Sch
68631 (Chu M. et al., Tetrahedron Letters, 1996, 37, 7229-7232), and Sch 351633, isolated
from the fungus Penicillium griseofulvum, which demonstrates activity in a scintillation
proximity assay (Chu M. et al, Bioorganic and Medicinal Chemistry Letters 9, 1949-1952);

(6) Protease inhibitors.
Examples include substrate-based NS3 protease inhibitors (Attwood et al., Antiviral peptide
derivatives, PCT WO 98/22496, 1998; Attwood et al., Antiviral Chemistry and
Chemotherapy 1999, 10, 259-273; Attwood et al, Preparation and use of amino acid
derivatives as anti-viral agents, German Patent Pub. DE 19914474; Tung et al. Inhibitors of
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acetate zyg The organic layer is washed

PCT Wt%f%?aﬂharebmnmveé atrd- on sat. ag. NaHCO3 sol ution
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1998, & 1865XhtINinPNDI4DE RndRD3-4078, the former substituted on the amide with

a 14 carbon chain and the latter processing a para-phenoxyphenyl group are also being

investigated.

Sch 68631, a phenanthrenequinone, is an HCV protease inhibitor (Chu M et al.,
Tetrahedron Letters 37:7229-7232, 1996). In another example by the same authors, Sch
351633, isolated from the fungus Penicillium grieofulvum, was identified as a protease
inhibitor (Chu M. et al., Bioorganic and Medicinal Chemistry Letters 9:1949-1952).
Nanomolar potency against the HCV NS3 protease enzyme has been achieved by the design
of selective inhibitors based on the macromolecule eglin ¢. Eglin c, isolated from leech, is a
potent inhibitor of several serine proteases such as S. griseus proteases A and B, V-
chymotrypsin, chymase and subtilisin. Qasim M.A. et al., Biochemistry 36:1598-1607, 1997.

U.S. patents disclosing protease inhibitors for the treatment of HCV include, for
example, U.S. Patent No. 6,004,933 to Spruce et al (incorporated herein by reference in its
entirety) which discloses a class of cysteine protease inhibitors for inhibiting HCV
endopeptidase 2; U.S. Patent No. 5,990,276 to Zhang et al.(incorporated herein by reference
in its entirety) which discloses synthetic inhibitors of hepatitis C virus NS3 protease; U.S.
Patent No. 5,538,865 to Reyes et al.(incorporated herein by reference in its entirety).
Peptides as N'S3 serine protease inhibitors of HCV are disclosed in WO 02/008251 to Corvas
International, Inc., and WO 02/08187 and WO 02/008256 to Schering Corporation
(incorporated herein by reference in their entireties). HCV inhibitor tripeptides are disclosed
in U.S. Patent Nos. 6,534,523, 6,410,531 and 6,420,380 to Boehringer Ingelheim and WO
02/060926 to Bristol Myers Squibb (incorporated herein by reference in their entireties).
Diaryl peptides as NS3 serine protease inhibitors of HCV are disclosed in WO 02/48172 to
Schering Corporation (incorporated herein by reference). Imidazoleidinones as NS3 serine
protease inhibitors of HCV are disclosed in WO 02/18198 to Schering Corporation and WO
02/48157 to Bristol Myers Squibb (incorporated herein by reference in their entireties). WO
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T R e
phospl@fﬂtﬂ?l\%n%hb@rat&bidpd NS 3prédideibthibMBts N6 49 2,416 Bifrydebxy-3-nitro-
benzamN;(i/ect:ilerivziiv%ts ?nezluezl-ixf\g' RID3-4082 and RD3-4078, the former substituted on the
amide with a 14 carbon chain and the latter processing a para-phenoxyphenyl group; and
Sch68631, a phenanthrenequinone, an HCV protease inhibitor.

Sch 351633, isolated from the fungus Penicillium griseofulvum was identified as a
protease inhibitor. Eglin c, isolated from leech is a potent inhibitor of several serine
proteases such as S. griseus proteases A and B, a-chymotrypsin, chymase and subtilisin.

US patent no. 6004933 (incorporated herein by reference in its entirety) discloses a
class of cysteine protease inhibitors from inhibiting HCV endopeptidase 2; synthetic
inhibitors of HCV NS3 protease (pat), HCV inhibitor tripeptides (pat), diaryl peptides such as
NS3 serine protease inhibitors of HCV (pat), Imidazolidindiones as NS3 serine protease
inhibitors of HCV (pat).

Thiazolidines and benzanilides (ref). Thiazolidine derivatives which show relevant
inhibition in a reverse-phase HPLC assay with an NS3/4A fusion protein and NS5A/5B
substrate especially compound RD-16250 possessing a fused cinnamoyl moiety substituted
with a long alkyl chain, RD4 6205 and RD4 6193

Phenan-threnequinone possessing activity against protease in a SDS-PAGE and
autoradiography assay isolated from the fermentation culture broth of Streptomyces sp,
Sch68631 and Sch351633, isolated from the fungus Penicillium griseofulvum, which
demonstrates activity in a scintillation proximity assay.

(7) Nucleoside or non-nucleoside inhibitors of HCY NS5B RNA-dependent RNA
polymerase, such as 2'-C-methyl-3'-O-L-valine ester ribofuranosyl cytidine (Idenix) as
disclosed in WO 2004/002422 A2 (incorporated herein by reference in its entirety), R803
(Rigel), JTK-003 (Japan Tabacco), HCV-086 (ViroPharma/Wyeth) and other compounds
currently in preclinical development; |

gliotoxin (ref) and the natural product cerulenin;

2’-fluoronucleosides;
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includes administering an effective amount of a biologically active 1°, 2°, 3’ or 4’-branced B-
D or B-L nucleosides or a pharmaceutically acceptable salt or prodrug thereof, administered
either alone or in combination with another antiviral agent, optionally in a pharmaceutically
acceptable carrier. Certain preferred biologically active 17, 2°, 3°, or 4’ branched B-D or B-L
nucleosides, including Telbivudine, are described in U.S. Patents 6,395,716 and 6,875,751,
each of which are incorporated herein by reference.

Other patent applications disclosing the use of certain nucleoside analogs to treat
hepatitis C virus include: PCTCA00/01316 (WO 01/32153; filed November 3, 2000) and
PCT/CA01/00197 (WO 01/6031S5; filed February 19, 2001) filed by BioChem Pharma, Inc.,
(now Shire Biochem, Inc.); PCT/US02/01531 (WO 02/057425; filed January 18, 2002) and
PCT/US02/03086 (WO 02/057287; filed January 18, 2002) filed by Merck & Co., Inc.,
PCT/EP01/09633 (WO 02/18404; published August 21, 2001) filed by Roche, and PCT
Publication Nos. WO 01/79246 (filed April 13, 2001), WO 02/32920 (filed October 18,
2001) and WO 02/48165 by Pharmasset, Ltd. (the disclosures of which are incorporated
herein by reference in their entireties)

PCT Publication No. WO 99/43691 to Emory University (incorporated herein by
reference in its entirety), entitled “2’-Fluoronucleosides” discloses the use of certain 2°-
fluoronucleosides to treat HCV.

Eldrup et al. (Oral Session V, Hepatitis C Virus, Flaviviridae; 16" International
Conference on Antiviral Research (April 27, 2003, Savannah, GA)) described the structure
activity relationship of 2’-modified nucleosides for inhibition of HCV.

Bhat et al. (Oral Session V, Hepatitis C Virus, Flaviviridae, 2003 (Oral Session V,
Hepatitis C Virus, Flaviviridae; 16™ International conference on Antiviral Research (April 27,
2003, Savannah, GA); p A75) describes the synthesis and pharmacokinetic properties of
nucleoside analogues as possible inhibitors of HCV RNA replication. The authors report that

2’-modified nucleosides demonstrate potent inhibitory activity in cell-based replicon assays.
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( 10) Antisense phosphorothioate oligodeoxynucleotides (S-ODN) complementary to

sequence stretches in the 5' non-coding region (NCR) of the virus (Alt M. et al., Hepa_tology,
1995, 22, 707-717), or nucleotides 326-348 comprising the 3' end of the NCR and nucleotides
371-388 located in the core coding region of the HCV RNA (Alt M. et al., Archives of
Virology, 1997, 142, 589-599; Galderisi U. et al., Journal of Cellular Physiology, 199, 181,
251-257); such as ISIS 14803 by Isis Pharm/Elan, antisense by Hybridon, antisense by AV]
bioPharma,

(11) Inhibitors of IRES-dependent translation (Ikeda N et al., Agent for the prevention
and treatment of hepatitis C, Japanese Patent Pub. JP-08268890; Kai Y et al. Prevention and
treatment of viral diseases, Japanese Patent Pub. JP-10101591); such as ISIS 14803 by Isis
Pharm/Elan, IRES inhibitor by Anadys, IRES inhibitors by Immusol, targeted RNA
chemistry by PTC Therapeutics '

(12) Ribozymes, such as nuclease-resistant ribozymes (Maccjak, D.J. et al.,
Hepatology 1999, 30, abstract 995) and those directed in U.S. Patent No. 6,043,077 to Barber
et al,, and U.S. Patent Nos. 5,869,253 and 5,610,054 to Draper et al.(incorporated herein by
reference in their entireties) for example, HEPTAZYME by RPI

(13) siRNA directed against HCV genome

(14) HCV replication inhibitor of any other mechanisms such as by
VP50406ViroPharama/Wyeth, inhibitors from Achillion, Arrow

(15) An inhibitor of other targets in the HCV life cycle including viral entry, assembly
and maturation

(16) An immune modulating agent such as an IMPDH inhibitor, mycophenolic acid, a

salt or a prodrug thereof sodium mycophenolate or mycophenolate mofetil, or Merimebodib
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JU.S. BajelNpr n# 300t danmetahy bezanpdicarbexamigdes . ScRiNo. 5,633,388 to
| ,
Dianeggﬂpt ‘96()125%9&6‘&@ Eél‘?van@g {Jm b Ca%{)%%%%%t w&g%mp;g 3'-

sat. ad. ohaté sol utl
dideoﬁyétymim (UeS. d’aSéthﬂ]ZédiB? T ¥ awhganetail.),dgazimidazokes fE . Pat. No.

5,891 &H Bolag}go etda{ll),e p ant\é:?({racts %L?gzll)ataﬂd § gglf g]} toaltsal et al., U.S. Pat.
No. 5,725,859 to Omer et al., and U.S. Pat. No. 6,056,961) and piperidines (U.S. Pat. No.
5,830,905 to Diana et al.); the disclosures of which are incorporated herein by reference in
their entireties. Also,squalene, telbivudine, N-(phosphonoacetyl)-L-aspartic acid,
benzenedicarboxamides, polyadenylic acid derivatives, glycosylation inhibitors, and
nonspecilic cytoprotective agents that block cell injury caused by the virus infection.

(20) Any other compound currently in preclinical or clinical development for the
treatment of HCV, including Interleukin-10 (Schering-Plough), AMANTADINE
(Symmetrel) by Endo Labs Solvay, caspase inhibitor IDN-6556 by Idun Pharma, HCV/MF59
by Chiron, CIVACIR (Hepatitis C Immune Globulin) by NABI, CEPLENE (histamine
dichloride} by Maxim, IDN-6556 by idun PHARM, T67, a beta-tubulin inhibitor, by Tularik,
a therapeutic vaccine directed to E2 by Innogenetics, FK788 by Fujisawa Helathcare,
IdB1016 (Siliphos, oral silybin-phosphatidyl choline phytosome), fusion inhibitor by
Trimeris, Dication by Immtech, hemopurifier by Aethlon Medical, UT 231B by United
Therapeutics.

(21) Purine nucleoside analog antagonists of TIR7 (toll-like receptors) developed by
Anadys, e.g., Isotorabine (ANA245) and its prodrug (ANA975), which are described in
European applications EP348446 and EP636372, International Publications WO03/045968,
WO005/121162 and WOOS/ZSSSS, and U.S. Patent 6/973322, each of which is incorporated

by reference.
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|\(2d))\|Ng;;|-nucle@sldg ghll@torq\pqu@loped by Genelabs and described in International

Publications WO02004/108687, W02005/12288, and W0O2006/076529, each of which is
incorporated by reference.,

(22) Other co-agents (e.g., non-immunomodulatory or immunomodulatory
compounds) that may be used in combination with a compound of this invention include, but
are not limited to, those specified in WO 02/18369, which is incorporated herein by
reference.

Methods of this invention may also involve administration of another component
comprising an additional agent selected from an immunomodulatory agent; an antiviral agent;
an inhibitor of HCV protease; an inhibitor of another target in the HCV life cycle; a CYP
inhibitor; or combinations thereof,

Accordingly, in another embodiment, this invention provides a method comprising
administering a compound of the invention and another anti-viral agent, preferably .an'.anti-
HCV agent. Such anti-viral agents include, but are not limited to, immunomodulatory agents,
such as o, P, and 3 interferons, pegylated derivatized interferon-a compounds, and thymosin;
other anti-viral agents, such as ribavirin, amantadine, and telbivudine; other inhibitors of
hepatitis C proteases (NS2-NS3 inhibitors and NS3-NS4A inhibitors); inhibitors of other
targets in the HCV life cycle, including helicase, polymerase, and metalloprotease inhibitors;
inhibitors of internal ribosome entry; broad-spectrum viral inhibitors, such as IMPDH
inhibitors (e.g., compounds of United States Patent 5,807, 876,6, 498,178, 6,344, 465.6,
054,472, WO 97/40028, WO 98/40381, WO 00/56331, and mycophenolic acid and
derivatives thereof, and including, but not limited to VX-497, VX-148, and/or VX-944); or

combinations of any of the above.

In accordance with the foregoing the present invention provides in a yet further
aspect:

¢ A pharmaceutical combination comprising a} a first agent which is a compound of the
invention, e.g. a compound of formula I or any subformulae thereof, and b) a co-
agent, e.g. a second drug agent as defined above.

* A method as defined above comprising co-administration, e.g. concomitantly or in
sequence, of a therapeutically effective amount of a compound of the invention, e.g. a
compound of formula I or any subformulae thereof, and a co-agent, ¢.g. a second drug
agent as defined above.

The terms “co-administration” or “combined administration” or the like as utilized

herein are meant to encompass administration of the selected therapeutic agents to a single
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6 O3g To mxtures of H-cycl ohexyl-gly-OweHC (2.07

g, 10 mmol) in CH2C1l2 (100 nL) and saturated aqueous
WwWOHCOB38sD| uti on (100 nl) at room tenperat ure BATEH2007/066204

CSC12 (0.804 nl, 10 nmmol). The m xture is stirred at

patient, godrrtednigadeask tg rl@hﬂdﬁrtre@@nmt m@gimsns inhehichvhepigante sre ot e

agueol e S,. ext ra ted Wt
necessBERRANRGRN RS S RPUPof ABhislidhdra? Bl P i, Finea
combih@ibh®4readish whhiaahd sdbe df the padsest 1ﬁvelht1@n.0ffh3 BdmiMtkioh $f a

continued to the next step wth no further o
pharmaggutical combgation gf thedpyeptips Fespits in a beneficial effect, e.g. a synergistic

L i e S

activemgredlattsat roomtenperature for 12 hours after which

e.sol vent orated. The residue is purified,6 by
Eﬁlthfgﬂg)@rﬂerw m@maaﬂ%ﬁ%fgr %gpt PHBYNEN mapke adzv/lqlftered

sl AR R 900 corhpant Bl p4 Bengneg o Sl toners
dosagﬂiSH[f ONexfero0 and typiallpmeasusedaiddbid e z. , sbbuitd milliowIU to about 12

I or o- 3- et hyl benzoxazol ium tetrafl uroborate (81 ng,

mﬂho’@) mmol, 1.5 equiv) in CH3CN (1.0 nmL). The solution
. ﬁ‘aﬁtauameﬂal&tgeﬁtqygelé&éaoﬁ&ﬁtaumei @YP%lmt&um%%naﬁ&@@oum
whi ch TEA (0.139 ni, mol, 5.0 equivj is adde

thereforgcemmMey w0 ox mere C¥P slthlblt@&l E@chrmmon ydtetﬁd@nflmered in one

or mor%%‘é{%rforrq% zlgac%ogar%%%ng ﬁ-%g %e ggrylm srteggo g"ﬁg’% %rg 13’ me order.

n-8VApor

r'ﬁlse cbigpdund pll tHefin eshtiby afid hnycaldednat Sleritay be formulated in
omat ogr aphﬁ ( hexane/ Et OAc, 4/1 to 0/1) to _give 40
separal %Pges orme: o (e vely.rio desrease siponumber gf %‘-1“19? fasms gfmagistered

foa pa%??t, gﬁéf o%ﬁgl{i‘i?@fzt}ls'l e @I@ﬁ% 4‘1& t nglo}el%lz nes u%f onfo?mgl%ﬁ:d

togethehih@ny dem()'ﬁﬁt'rq; Eor&xmmple the. CBnmqumd/c)f the thvEhidh mbi]:ﬁlor may be

e RS 550 kWS S BT B el

anothe$ idbé é f&ﬁ{ ARY W%sﬁk@ﬁﬂﬁg iyt daRXANelElatie s@n?/e ¥1me or
to 1 to give 67 ng of 3k. Found mlz in ES+ = 4

dlffer%tlme%ol ution of 3k (40 mg) in THE (0.3 nL), MeOH (o 3

ter%gt %l)\g a rﬁ%_)ﬁ%giﬁ gn hE ﬁng%nt}og cg%llplrﬁrs% Oanaz}(()idftlogﬁ{%)ed as
descnlb&dl’lwlﬂtﬁﬂch cofnpbndht hﬁyﬂ:&,pr@ﬁﬁt&h individalagmpdsifiofs, témibination
Jution is. agded The m xtures are extracted with
Comp%’ﬂ?@i?r inp gingle ASMPSEIIBRgani ¢ | ayer is dried over
Na2SO4 and concentrated to give 3g.

Exemplification of the Invention
The invention is further illustrated by the following examples, which should not be
construed as further limiting. The assays used throughout the Examples are accepted.

Demonstration of efficacy in these assays is predictive of efficacy in subjects.
GENERAL SYNTHESIS METHODS

"Q_JI\ —QL 5. \6 Rﬂ R“’

n x R4 R7 R?
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Found mlz in ES+ = 440, mz in ES- = 438. Step 3-G H
HH OOM N,N 44 H2N Kk = OOMN OH + - N--' Nos 0 O
wo200393386CI 31 OH HH OO/NN HNNNO NecIr/asi07/066204

3m A solution of the acid 3g (47 ng, 0.11 nmmol) in
anhydr ous dichl oronethane (0.5 nL) and anhydrous DM

Sl i SR AL SO s

solvensy andcatalystsrotilizeddo aghihebis the sompdunde bf ﬂ@sl’jﬁesefﬁl‘ﬁﬁﬂe;ntiﬂn are either

met byl nor pholine (4.0, eq,, 0.047 nL, 0.43 mmy IS
°°mm‘af&li'2‘§ RYpG Wecan-g produged Pbﬁrawwtsw@eﬁl%metjmdafmwto one of

; 1 § ' f ' Thi

ordinalffITFh 2 SFRPEOGIARY PANTER 05 MAhoibs e SUApAH, Thieme,
Volumregdi) dtiurthes, de sempuwdsiofi thetfhgieatiavaition cahée pragianédby organic

layer. is.-223 WD 2007/1338 PCT/ US2007/ 066204 . washed
synthegSetiodS kpowi go oné o gD gﬂlmt@aﬁr,taaahow. ¢ floyrine
exampldscar bonate sol ution, and brine. The organic |ayer is

dried over Na2SO4, filtered and concentrated in vacuo.

The residue is chronmatographed on silica gel (eluent:

acet one/ hexane; 1LI]S)I‘ b% gﬁﬁﬁﬁﬂbﬁ(ﬂe@ red product 3m

Ac acetyl

ACN Acetonitrile

AcOEt/ EtOAc Ethyl acetate

AcOH acetic acid

aq aqueous

Ar aryl

Bn benzyl

Bu butyl (nBu = n-butyl, tBu = tert-butyl)
CD1 Carbonyldiimidazole
CH3;CN Acetonitrile

DBU 1,8-Diazabicyclo[5.4.0]-undec-7-ene
DCE 1,2-Dichloroethane

DCM Dichloromethane

DIPEA . N-Ethyldiisopropylamine
DMAP Dimethylaminopyridine
DMF N,N’-Dimethylformamide
DMSO Dimethylsulfoxide

EI Electrospray ionisation
Et,0 Diethylether

Et;N Triethylamine

Ether Diethylether

EtOH Ethanol

FC Flash Chromatography

h hour(s)
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Found m z ES+

945. Step 3-H. OH HH O OM N''V O

OM NNas O NON/ ci 3mOH HH NO ONNti NNO
wWOR200D153863 N / CE 3n To a solution of 3m (50 npCT/0SD87/066204

mecl) in DVF (0.5 nl)

i s added nercaptoacetic acid

HATY 19 ny, 0.21 mol) an@-{ohehgerosmazole -t dNAy N oxi de:

(18 ng, 0.42 mmol) at

erature. The reaction
m xture is stirred fotre{rg&ﬁggﬁfrllg&g\‘l{n&ehf x?/@lmcg?]prhso&?ha?%q.
HBTUWsodi um bi car bonat e soOyBedrottigzobddg@pN, NN NPhRG&GetBy Rironium

separated and the aqueous layer is extracted wth
“ethyl acetate. The cobg¥aHuerophesphate | ayers are washed

Hep Wth brine, dried oveﬁﬁ&ggﬂllgma yl fate, and
e desire

concentrated to give t
HOBtES+ = 760. Step 3-1:

HPLC
H,O
L
LC-MS
Me
Mel
MeOH
mg
min
mL
MS
Pd/C
PG
Ph
Prep
Rf
RP

Rt

rt
Si0;
TBAF
TEA
TFA
THF
TLC

HPLC methods:

Method A:

product 3n. Found m z
1-PRdroxybenzotriazole

High Performance Liquid Chromatography
Water

liter(s)

Liquid Chromatography Mass Spectrometry
methyl

Iodomethane

Methanol

milligram

minute(s)

milliliter

Mass Spectrometry

palladium on charcoal
protecting group

phenyl

Preparative

ratio of fronts

reverse phase

Retention time

Room temperature

Silica gel
Tetrabutylammonium fluoride
Triethylamine

Trifluoroacetic acid
Tetrahydrofurane

Thin Layer Chromatography
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WD 2007/ 133865 PCT/ US2007/ 066204 OHHH OOM N N
NNO HOON-CI 3n 0 HH NOONNONNYNO H
WOR2007a83863 To a solution of 3n (35 ng, 0.05 nMBLY/UB007/066204
anhydr ous di chl oronethane (0.5 nL) is added
HPLCDess- Martin periodinane (2.0 eq, 39 ng) and the

re stirred at room tenperature for 30
InStm%e])ﬁ(t ég?enﬁquslterpé reaction mxtures is added aq 1.0 M
columfOdi %tbﬂlsymeft@t@ls spk Uhi oM &S0, A 05 il for 5

m nutes. AQ. sodi um bi'car bonate sol ut| on 2 n)
solverit:s a(aHx;GNé@;di"/ct(EE;GinH)er@((D $%00RIiRd for anot her 10

eradief: 11 €3 e e Ak E B b i er G QY5 S5 anig 5 dato

20% CHLIN sodi um sul fate, and concentrated. The residue is
purified using silica gel preparative TLC plate
(Eluent: acetone/hexanes, 1:1) to afford the desired

duct 3. Found nmlz ES+ = 758 Exanple 4: OH O H OSN

Meth‘E‘i[%QANKJ/NV 1 Nj _0~NN

Agilent 1100 LC chromatographic system with Micromass ZMD MS detection. A binary

gradient composed of A (water containing 5 % acetonitrile and 0.05% trifluoroacetic acid)
and B (acetonitrile containing 0.045% trifluoroacetic acid) is used as a mobile phase on a
Waters X Terra™ C-18 column (30 x 3 mm, 2.5 pm particle size) as a stationary phase.

The following elution profile is applied: a linear gradient of 3.5 minutes at a flow rate of 0.6
ml/min from 5% of B to 95% of B, followed by an isocratic elution of 0.5 minutes at a flow
rate of 0.7 ml/min of 95% of B, followed by an isocratic elution of 0.5 minutes at a flow rate
of 0.8 ml/min of 95% of B, followed by a linear gradient of 0.2 minutes at a flow rate of 0.8
ml/min from 95% of B to 5% of B, followed by a isocratic elution of 0.2 minutes at a flow
rate of 0.7 ml/min of 5% of B.

Method C:

HPLC

Instrument: Kontron, Kroma-System

Column:  Macherey-Nagel, Lichrosphere 100-5 RP 18

Solvent: CH;CN (0.1% CF;CO,H); H,0 (0.1% CF;CO,H)

Gradient:  0-5 min: 10-100% CH;3CN; 5-7.5 min: 100% CH3;CN (Flow 1.5mL/min)

Example 1:
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HOONA4/ C Step 4-A -225 WD 2007/ 133865

PCT/ US2007/ 066204 O 1! O=S-NOH NHo 4a OO 11
wWO287MBBsS-N H2ZN O~ --" N O~ -------- O OH H ELT/HS1007%66204

4a To a solution of Hcycl ohexyl-gly-OveHCl in water

(1.0 nL) and di oxan .0 nL) added NaCH (60 ng, 1.5

mol, 3.0 eg hl or o- benzoi sot hi azol e

11dIOXI ! .0 Mol g 1. The

solution i 1 hour,

after which ed to 5

foniis
by addition of 1 O H agieoys »ol ti%n. .Y The two
phases are separated arf@ t’ﬁhaq ous Iphase is
extracted with CH2Cl12. The :rﬁ?’m | ayers are

conbi ned, washed wth brine,{dried over Na2SO4,
concentrated. The residue Nified by silica gel
col utm chr omat ogr aphy (hex ne/ Et OAc, 1/1) to g| ve 150
my of 4b. Found mz in ES+ =1337, n12|n ES- 335.
Step l'rll'%a solution of nethyl ester 4b (100 ng) in THE (0.3
Jj and MOH (0.3 nL) at 0 Cis added a solution of
Li OHH20 (2% gp) in water (0.3 nL). The sd)lution is
sti rrecbat z ro\a‘ffNenperature for 3 hom)}’ ~Fhg pH of

th¢>\s\ol @ is then adjustedtOGbKI ddition of 1.0
{ Z .CF,COOH

\ﬁ\;>*m O‘Qij>‘c

1a 1b

To a solution of 1a (3.0 g, 7.84 mmol) in dichloromethane (20 mL) at room
temperature is added TFA (20 mL ). The mixture is stirred for 3 hours after which the
solvent is evaporated in vacuo to give the desired product (4.5 g). Found m/z ES+ =283 and
ES-=281.

Step 1-B:

; o)
HN H
Ciz i .CF,COOH . :j’oer\rJLOH
Oy o _i
\§\;>“m ™

1b 1¢

Wo
0 -/r\ £;>

~ R

1d

A solution of 1¢ (2.18 g, 9.45 mmol) in anhydrous dichloromethane (57 mL) and
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N HCl aqueous solution. CH2Cl12 is then added and the
two phases are separated. The aqueous |ayer is
we@zaorassesl with CH2Cl2. The organic | ayers ar ePCT/US2007/066204
conbi ned, washed with brine, dried over Na2SO4 and
anhydoos DMF (51 adl) isstigiedet 78C ngadoied #A TEOUA g, 5.9 gi 3. EBmmol). 1b

3 m z.in -=321. .Sten,4-B. -226 2007/ 133865 '
(1.2 o gsa b4 Bl secoRf 5 RREDOBORF. CLISRN- PO RBIe (4.0 ca
382 g7 iRl doplyisy 1heticrh dbuthels ghoublibdniedfohbom
temperagyre on Sirmasofioy ovemnighhyAll thesvalatded ase oemaved mad¢rivaguurh and the

. ..and,. anhydrous (1,0 nl) .is stirr t.0 C a
resicud Riss B4 AP eRbTard T ffdnic vt s WSt Wiy 2 R N HO ag.
solutidnh h§. s&QNAHCDY, sofutidd 08l bHne( The @rgahitOayd is ictBovei™a)SOS

added in smal| portions. _ Then, N nethyl norpholine .
ﬁltereté ar_ltbcc@&gntgi_tnglp vigpuo. oTlgrepighie Js cfhgo%@ggplmdmﬂy@_ gelr(gsadient:
r [.OR.o J71; Xt j I r _r@em
sector BRG0P 8 L NP Bl SO Sl S 2B
vol atiles are renoved under vacuum and the residue is
dissolved in ethylacetate. The organic |layer is
Step IgGshed with water, ag. 1.0 N HO sol ution, aqueous

r ' i carbon [ ution
satuHat eg @gggom car bonat e sol ution,

XO\H/N\E)LN : HZN\‘_)LN 2 , _
0 E— . CF,COOH
/I\ 0\(\5\ /I\ Qo N 3

/¢ \@*m

1d je

To a solution of 1d (3.1 g, 6.25 mmol) in dichloromethane (15 mL) at room "
temperature is added TFA (15 mL ). The mixture is stirred for 3 hours after which the

solvent is evaporated in vacuo to give 4.7 g of 1e. Found m/z ES+ = 396.

Step 1-D:
\.)OLO%'/O\/\\\ 0
H,N : H
H N ::>[’()\1T’hl\*/Jl\()H
™ + o

ﬂ‘) |
\
“cr,coon ¢
1

1e f

S o sy
o ﬁ N\’.)LI\Q
O Yy
0 —
\U‘CI
1g

A solution of Boc-L-2-cyclohexylglycine 1f (2.0 g, 7.79 mmol) in anhydrous
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and brine. The organic layer is dried over Na2SO4 and
concentrated in vacuo. The residue is chronmatographed
woro0gilBisen gel (eluent: acetone/ hexane; 1:1) tPCHUBMOTU066204
the desired product 4c. Found mz ESt+ = 828. Step
dichlogpngthang (¢ymLand aphydraBDMFI4ONRL) is Stirrdd 0SCNING tEBteN with

a4, Ok S % o G B34 B

portionl. CFHeqy Nrméthﬂmrﬂa)mib)m 0$:qt3r esige:dl 16\nitb] P8 28dddrbpRise. The
perj odi nane (3.0 eq, the reaction m xtures

renctidy TabXQHTE 5 Gacually sBed SoroOMIemPETAES 3RG Girred for overnight. All the
volatll&q;/e Véﬁg&y&lggg\%%uuﬁl%%@egdﬁﬁ Iso g&e%$%ﬁgﬁl§?eﬁtg. tl"ﬂc organic

m xture 1S a aqueous 1
layer is &Iasltadomt}( Ratet,Jagahd NsHIO sedtidrg rsatSaqn NHHEO, soﬁfitumphk&ldlannde The
turated sodiumhbi carbopate solution (2 nL) is adde
organig JAyet {5 fﬁﬂf‘ﬁg@q Tgazé&ﬁ ﬁﬁﬁs%cﬂaqiﬁonamaff‘é‘rmfecw gsidyayis
chromﬂ‘ﬂoéia&#h@d oS sifidd éé’l‘{%ﬁglei’l‘f bletorintt Qrgettohla p affofd ?P §t0f 1g.
onbi ned organic Tayers are dried over |um sul e,
FoundfmﬂZt’é&;'bﬁﬁéﬁd concentrated. The resi due is purified by
silica gel colum chromatography (acetone/ hexanes,

1:1) to afford the desired product 4. Found mlz ES+ =
Step 18B6 and mz ES- = 824. Exanple 5: --O0 NO O NN

Q Oy O o OVOH
>LOJLN 19 Q o JL O /\i\
OU\CI UCI

g 1h

A solution of 1g (3.0 g, 4.72 mmol) in 45 mL of a 1:1:1 mixture of
THF/MeOH/water is added lithium hydroxide monohydrate (2 eq, 394 mg). The mixture is
stirred for overnight. All the volatiles are evaporated in a vacuo and to the residue is added
dichlorome_thane (100 mL). The pH of the aqueous layer is adjusted to pH 5 with dropwise
addition of aq. 1.0 N HCli solution. The layers are separated and the aqueous layer is
extracted with dichloromethane. The combined organic layers are dried (Na;SOy), filtered,

and concentrated to afford 1.87 g of 1h (1.87 g). Found m/z ES+ = 595 and ES- = 593

Step 1-F:
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I~HOKHNNO ON- / Cl Step 5-A° 0 N O O NHz
CH):::~OH 5a 5b To a solution of 5a (5.0 g, 29.56
wonw7i3ises et hanol (60 nL) is added Pd/ C (20 % PdAT/0S209)/066204
The reaction m xture is then stirred under 1.0 atm of
for 12h. The reactlo%th1xture is then
t

e rough celite 54 ‘gnd edfiltrate is
oncgnt ed to ve03| 6 g '§h§? 5-B: OaNHz N
g\ N- JL\I:1> T 0 5b 5e \gé;g,ure of 5b (1.2 g,
. L% um hydr oxi dg (581 ng, 10.34 nmol)

e (10 ni, ) in ethanol (17
n.) are heate d over ni,ght The solvent is
t hen evaporated To™t e |due agueous 1.0 N HC

sol ution (10 L) and acetate (100 nL) are added.
The phasesthre separated. The organic | ayer is washed
with water, brine, dried over sodium sulfate and
concent r at ed to'give 1.2 g of 5¢c. -228 WD 2007/ 133865
PCT/ US2007/ 066204 Step 5-C \ ---- 0\>d O

>LOJLH .
© /l\ Q N :
O —
1k

A solution of 1i (2.80 g, 4.7 mmol) in anhydrous dichloromethane (24 mL) and
anhydrous DMF (24 mL) is stirred at 0 °C and treated with HATU (1.4 eq, 2.5 g, 6.58 mmol).
The hydroxy ketoamide amine 1j (1.2 eq, 1.05 g, 5.66 mmol) is added in small portions.
Then, N-methylmorpholine (4.0 eq, 1.90 g, 18.80 mmol) is added dropwise. The reaction
mixture is gradually warmed to room temperature and stirred for overnight. All the volatiles
are removed under vacuum and the residue is dissolved in ethylacetate. The organic layer is
washed with water, aq. 1.0 N HCI solution, sat. aq. NaHCOj; solution, and brine. The organic
layer is dried over Na,SQ,, filtered and concentrated in vacuo. The residue is
chromatographed on silica gel (gradient: acetone/hexane; 2:8 to 1:1) to afford 3.0 g of 1k.
Found m/z ES+ =763 and ES- = 761.

Step 1-G:

o)

o Oy ﬁ#( A 0

>LJ\ H '8 H OO%NQNA
> A D —— A T on P

o b+

UCI 0@‘&

1k 1

To a solution of 1k (4.0 g, 5.24 mmol) in dichloromethane (26 mL) at room
temperature is added TFA (26 mL ). The mixture is stirred for 3 hours after which the
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O sc 5d To 5¢ (1.0 g, 5.5 nmol) and thionyl chloride
(6 nmL, 66 mmol )is added two drops of DM and the
WO e@al183865 m xt ures are heated at 70 C for 30 mMPEUSHNT/066204
The solution is then cooled to roomtenperature and
solvenglis avapatatad tith vatiuolzhd tothe tréadie. is Fthdedshichlenomettsne (HY mL). The

d. .To the resid th 0. nL of
pH is GHERRLBTE 1A R BRn LGt BRHED: Biean e S e
separa&ﬂs IThe Drgahicila§&al Washedwiftobrifte YABESver 'NBZS@P Hilﬂ‘efeldta%aed
The filtrate 1s concentrated to give 1

concergrased tg_give 40 @qf 1(45h\)- cEwundJnMZFES#Flﬁéma@dE ﬁu6ﬁi H O
ONN z NOOWNYNTO NHOO/-CI ON 11 5e/ d
To a solution of 11(75 ng, 0.11 nmol) in di oxane (0.4

Step IRH} at roomtenperature is added 5d (31 ng, 0.17 mmol
) and sodi um bi carbonate (19 ng, 0.23 mmol). The
hpXxtures are s Jj_lrred at 65 C for 12 hours. The

xtures areH ed-|d|rectlyto silica gel colum and

ed@vl (from 9515 to 85115) to give
Qrdh z ES+ and ES- 808. Step 5-E -229 WO
HN 2 07 P USZOO?/ 0662624 -0
\ 2~c

1l

0 -
im \ 4 —Cl

To a solution of 11 (350 mg, 0.53 mmol) in dioxane (1.0 mL) at room temperature
added 2-chlorobenzaxazole (122 mg, 0.79 mmol ) and NaHCQ; (89 mg, 1.1 mmol). The
mixtures are stirred at 65 °C for 6 hours. The mixture then is loaded directly to silica gel
column and eluted with hexane/EtOH (from 95/5 to 85/15) to give 360 mg of 1m. Found m/z
ES+ = 780 and ES- = 778.

Step 1-1:

’|\ <
Am 0{)\0 1 Um

To a solution of 1m (253 mg, 0.32 mmol) in CH,Cl; (1.6 mL) at 0 °C is added
DIPEA (1.3 mmol, 168 mg) followed by a solution of pyridine sulfoxide {0.65 mmol, 103
mg) in DMSO (1.6 mL). The solution is stirred at 0 °C for 10 min. To the solution is added
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HOHHSINHOO NNV HNYNOON ©5ei / A OHO
HM"V 0-- NHOONOKHNYNO OON [/ -Cd 5
waoaohsassdn of 5e (62 ng, 0.08 nmol) in anhydrPCEUS2007/066204
di chl oronmet hane (0.80 nL) is added Dess-Martin
EtOAqmnd; setijag N Clsobutiog, Ths tyvg phaseh erersewaﬁed andrﬂ»ctaqneouséayer is
extract%&' Jh%(ﬁ\c ;l'g MoahicTR rgar% gm{p/fned wash nut nlgaiiréelaeover

ureTs aqu ous Sodi - h| o

Na;SOq thl bomS(ré’tedgLThﬁigﬁéldﬁé hb§ peifict QiylsﬂlcngLI&&M éﬁtdﬁml@grda d
ur at ed sodi um bj car onate so ution is a e

(hexarzfigeier DD 156 EOnPRMAd TR BYONHEY T8 miiin £5-

m xture is extracted with dichloronethane. The

conbi ned organic layers are dried over sodium sulfate,
Examplelz:ered and concentrated. The residue is purified

using silica gel preparative TLC (gradient: '

acet one/ hexanes, 3:-7 to 1:1) to afford the desired

product 5. Fougd m z.ES+ = 808 and ES- _ 806. Exanple
6:HO(]\IA'NVE~I, OHOHI\}_‘ O-H
‘N“ "N OVN
PN §

Step 2-A:

—= 07 N H ﬁ
O V= /]\ Q
U\m U\cn

1 2a

To a solution of the amine 11 (50 mg, 0.07 mmol) in dioxane (350 mL) at room
temperature is added 2-chloro-4,6-dimethoxytriazine (20 mg, 0.11 mmol ) and NaHCOj3 (13
mg, 0.16 mmol). The mixtures are stirred at 80 °C for 2 hours. The reaction mixture is
concentrated in a vacuo and to the residue is added ethyl acetate (30 mL). The organic layer
is washed with aq. 1.0 N HCl solution, sat. ag. NaHCO; solution and brine. The organic
solution is then dried over sodium sulfate and concentrated. Purification using preparative

TLC (eluent: Acetone/hexane, 1:1) afford 48 mg of 2a. Found m/z ES+ = 802 and ES- =
800.

Step 2-B:
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AN- O OON

ID1- G 6 -230 WO 2007/ 133865
PCT/ US2007/ 066204 /

- SO0 ~OdANI AN HC HNM-~N
wWO207MBes o O N 11 OHHISMH O ONNV HH NNCDUSDOMIG66204
O0OO0ONG6b G HOHHSOON /NV EIl HHHNO NH2 0

/

100 ng, 0.15 mol, 1.0
[, 1.0 equiv) in EtCH
erature for 1 hour.

A solution o 2a (48 mg, 0.06 mmol) in anhydrous dichloromethane (0.6 mL) is treated
with DMP (2.0 eq, 51 mg). The reaction mixture is stirred at room temperature for 30
minutes. The mixture is added aq. 1.0 M sodium thiosulfate solution (2 mL) and the resulted
mixtures are stirred for 5 minutes. Aq. sat. sodium bicarbonate solution (2 mL) is added and
the stirring is continued for another 10 minutes. The phases are separated and the aqueous
layer is extracted with dichloromethane. The combined organic layer are dried over sodium
sulfate, filtered and concentrated. The residue is chromatographed using silica gel
preparative TLC (Eluent: acetone/hexanes, 4:6) to afford 36 mg of 2. Found m/z ES+ = 800.

YL % Sﬂ\rw
Ry
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843, mz in ES- = 841. To the above sol ution added
SnCl2 (142 ng, 0.75 mmol) and the m xtures are heated
w@007033863% or 30 minutes. The solution is then PODUSINOZ066204
O C._Ice is added foll owed by sat urat ed aqueous
cand Et OAc. The phaegs pre separated and the
(o] Iayer Is extractedwth EtOQAc. The organic
ﬁ\ gﬁq re conbined, washedhwith brine, dried over
Ra2 concentrated to ghve/crude &F&Q@*{' 6c, which
IS cont*xnu to the next step wghout further
purificatl\on. Found mz in E®~¢ 813, mz in ES =
811. -231 7/ 133865 PCT/ US @66204 HOHHSH
O M 3al/N HHNYNO NH2 ON- O6c '/ C HOHHN
H 00 N,IyNvV 07 HHNY NO OON- / CI 6d To a
s"ch alt;cbloﬁoméf zﬁc(zcﬂg,w mrmm&) ih&iwmwo}netmé 06.0@4TS) ot Eodon ML)
ded .0 equiv) and sul fur

tempel(aHHSI e@) Eé Ih@n@qurie\w S%Ffﬁﬂi fond hptsrafter whigh dhe solvent
is eva[fﬁ)itrz?t&i Frpv %ogev§4 %fl.‘a(t,;tg%%d HE Blpd 4y-es are

tere edvvl and the solution is
concentrated. The residue is purified by silica gel
St 3£I um chr omat ogr aphy (hexane/ EtOH = 4/1) to give
‘P gesired product 6d (54 ng). Found miz in ES+ = 779.

OY\

N CFCOCl)H Ho 9
Q Lk + %/O\H/N\E)LOH R

0@\& o /|\

3b 1c
ovo
1543

uc:

A solution of 1¢ (219 mg, 2.68 mmol) in anhydrous dichloromethane (13 mL) and
anhydrous DMF (13 mL) is stirred at 0 °C and treated with HATU (14 eq,1.42g,3.75

3c

mmol). 3b (1.0 eq, 0.99 g, 2.67 mmol) is added in small portions. Then, N-
methylmorpholine (4.0 eq, 1.08 g, 10.7 mmol) is added dropwise. The reaction mixture is
gradually warmed to room temperature and stirred for overnight. All the volatiles are
removed under vacuum and the residue is dissolved in ethylacetate. The organic layer is
washed with water, aq. 1.0 N HCI solution, sat. aq. sodium bicarbonate solution, and brine.
The organic layer is dried over Na,SOy, filtered and concentrated in vacuo. The residue is

chromatographed on silica gel (gradient: EtOAc/Hexane, 1:1)) to afford 1.3 g of 3¢. Found
m/z ES+ = 470.
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HOHHNH OONWY HHNYNOON-6d/ C -C HO
H NHOOL N\,RNV HRHNNO OON6/ C -232 WO
wQo071188865 PCT/ US2007/ 066204 To a sol uti on BET/US2007/066204
al cohol 6d (54 nmg, 0.069 mmol) in CGHC 2 (1.0 n) at O
Step 3¢Ci s added DVP (58.7 ng, 0.138 mmol, 2.0 equiv). The

solution i irred at roomterrperaturefor -hqur s.
The gol O?Ba’ S then added saturated ague s&ﬁa%

Qrnd-N.Q 225203 aqueous  sol R~ _FN are
>rse arated jangl the aqueous=l ayer~ifs e tracte th
CHCEYZINThe{ organic | ayers conbi ned® thN

brine, drie ™ Na2SO4 and concentrate Thed

residue is pur\f cby silica gel colum \_/ Cl

chr omat ggr aphy (hexane/ acetone 1/1) to za ve product

6. Found mz in ES+ = 777. Exanple 7. N ONNHO O N

7A sblatidiirdaf 3O(11 ¢,-2.55 mmol) in 12 mL of a 1:1:1 mixture of THF/MeOH/water

is added lithium hydroxide monohydrate (2.0 eq, 214 mg). The mixture is stirred overnight.
All the volatiles are evaporated in a vacuo and to the residue is added dichloromethane. The
pH of the aqueous layer is adjusted to 5 with dropwise addition of ag. 1.0 N HCl solution and
layers are separated. The aqueous layer is extracted with dichloromethane, The combined
organic layers are dried over sodium sulfate, filtered, and concentrated to afford 822 mg of
3d. Found m/z ES+ = 456 and ES- = 454.

Step 3-D:

oovo"' ? \/j\n’ 7

0
O/r\Q LI
\O\CI

ETe
Y N
+ Quc.

A solution of 3d (822 mg, 1.8 mmol) in anhydrous dichloromethane (4.5 mL) and
anhydrous DMF (4.5 mL) is stirred at 0 °C and treated with HATU (1.4 eq, 962 mg, 2.53
mmol). 1j (1.0 eq, 335 mg, 1.8 mmol) is added in small portions. Then, N-methylmorpholine

H
N

3e

(4.0 eq, 731 mg, 7.23 mmol) is added dropwise. The reaction mixture is gradually warmed to
room temperature and stirred overnight. All the volatiles are removed under vacuum and the
residue is dissolved in ethylacetate. The organic layer is washed with water, ag. 1.0 N HC]

solution, sat. aq. sodium bicarbonate solution, and brine. The organic layer is dried over
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ONN-~qgH ,"~O0"~ OHO 7a 7b 7c To a solution of
i sopropyl di phenyl sul foniumtetrafl uroborate (ref.
wordgnymen, H et al. J. Org. Chem 2000, 65, BGPE6S3007/066204

(13.4&:1 42.5 mol, 1.7 e%v) in THE at -78 Cis
Na,SOsgfhligred pndspancentpatedingacuc 7Thee iepighe ischranatpgrplsanesikica gel

] S
(gradich B M, 351l 30 wleork PO e 51 £ Pl
added a solution of 7a (5. 0 g, 25 mol, 1.0 equiv) in
E (20 mL). The solution is stirred at -78 C for 1

Stel’ ur. The reaction is quenched by addition of
sat urat ed aqueougyNaHCO3. The sol ution is war rredot'_p

room tenpgerajuré and diluted with Et OAc. TheHt H
hasﬁs e%/epar at dwyd the organic |a3@PMN\:2§geMW
dr @ver Na2SO4 and wngdLra.ed Th
re id st% ijed by sil+ea—gel col urmN
ch oma ogr aphy hexane/ Et OAc, 9/1 to
g of 7b. 7b 9 co verted to the am no aI co
according to tResfeflerence: J. Org. Chem 1999}
330 -233 V\D 2007/ 133865 PCT/ US2007/ 066288 \ /

HNH Hboc'"N ~ObocNOO 7c 7d 7e To a
sB'P Gts‘i’ldﬁmbf’f %@Dﬁn@é%mﬂh@dvhwr{l@hw (@;5 mb) atropm

B S i TRER 80,51, e g B A b e

which tiveodo] veht ﬂ&vepprht\eal il edduoard tdtjre YC:SI({LI]: 1§9d®d didhldfﬁﬁllethaﬁe OThe

| PEA 95 , 40 equi v)

pH is & t98 edop ive iion plsiai Ade A bisitbongi Sebitinny fl"be layers
are separdt&d. THH GrBadib @dyelsﬁld/ﬁﬂéd With gﬁﬁ@ il %q%r ﬂ_ﬂﬁd;,eﬁld%ﬂﬁcénﬁated

partitioned between Et OAc and water. ases are
to glvaﬁoanedﬂarﬁﬁﬂﬁé%r gani c | ayer is washed with

saturated aqueous NaHCCOB3, brine, dried over Na2SO»4 -

" and concentrated. The residue is purified by silica

Step 3d&! col unm chr omat ogr aphy

<
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(hexane/ Et QAc, 1/1) to give product 7d (3.43 g). To a
solution of 7d (2.4 g, -6.5 mml) in acetone (40.0 nl)

W@e007333865 s added a sol ution of Jones's reagePtT/{32007/066204
M 10.7 mL). The mixture is warned to O C and stirred

at this tenperatore for 2 hours. The re fon i s then
enched by sIoition of i-PrOH (10 and the
xture is then ™Nftered. The phssarse arated and
t he aqueous Iayer | S g extrackegy ;‘{
e Qi c | ayer gz8r e Jfonbi ned, wash drled
27 (Na2sO™) concehtrated to give deS| red pDoduct 7e

2735 g. The mate,‘lal is continued to thg next step

with no further burification. Found m z*f n ES+ = 395,
HGliz in ES- = 393. -234 WD 2007/ 133865

PCT/ US2007/ 066204 y OHHO OHH

NH2 H N G~ O~boc O, O +

HNN. OH2N
HCl 7e 7f 7g

HO H N N NOOT7h To ion of 7e (1.0 g,
2.5 AN (5.0 n.) and 0 n) at 0 C
LN 0 0=8.. 0
O N ~ "'\‘0
0 NE=0
3) \
o
3k
.
o v OH
0=S°0 0
N0
\
O
39

To mixtures of H-cyclohexyl-gly-OMe+HCI (2.07 g, 10 mmol) in CH,Cl; (100 mL)
and saturated aqueous NaHCO; solution (100 mL) at room temperature added CSCl, (0.804
mL, 10 mmol). The mixture is stirred at room temperature for 30 minutes. The two phases
are separated and the aqueous layer is extracted with CH,Cl,. The organic layers are
combined, dried over Na,SO, and concentrated to give 2.1 g of 3h, which is continued to the
next step with no further purification.

To a solution of 2-amino-2-methyl-1-propanol (178 mg, 2.0 mmol) in THF (2.0 mL)
added 3h (426 mg, 2.0 mmol). The solution is stirred at room temperature for 12 hours after
which the solvent is evaporated. The residue is purified by silica gel column chromatography
(hexane/EtOAc, 2/1) to give 438 mg of 3i. Found m/z in ES+ = 303, m/z in ES- = 301.

To a solution of 3i (60 mg, 0.2 mmol) in CH;CN (2.0 mL) at 0 °C is added a solution
of 2-chloro-3-ethylbenzoxazolium tetrafluroborate (81 mg, 0.3 mmol, 1.5 equiv) in CH;CN
(1.0 mL). The solution is stirred at room temperature for 30 minutes after which TEA (0.139

mL, 1.0 mmol, 5.0 equiv) is added and the solution is stirred at room temperature for another
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is added HATU (1.05 g, 2.75 mmol, 1.1 equiv), 7f (0.53
g, 2.5 mol, 1.0 equiv) and N nethyl - nor phol i ne

w@ 008233868, 7.5 mMmol, 3.0 equiv). The sol uti onPCHUS2007/066204
stirred at 0 Cfor 30 mnutes then at room

30 minuggsp dhg sokventrip theg ewapprated Fod theesidugds purified it siliea ggl golumn

emomfilfng LA EOALSERID L B ERETRL ISP A ot e 200
€R4 1 sslueioh vf ISE(F\0.2 mhinel)di Q}H)Cd:z (l()ayxﬁL\;acaTee TBAD. mmlmL 0.4
washed with brine, dried qver

mmol @o%f@w()p anitgobepprnesyl fmy! chlpds (éﬁmgso éamrnpl & sapivgdiapd MAP

(10 Sk T AR50 Bt [y e

directlg (hcbadt:d tmsihéa g colvirh ang)flushedSvaiChexah@/HIOAL Y 9/ddd el ) To-give 67

lution is stirred at room
mgdf’érr%@\“%d@?zemf 14g The solvent is then
ev@a %lﬁﬁ&%f Jibeio rh%ﬁhciq{i? 2] ﬁfm O (O PhEF atFIE RURided a

sol ution and Et OAc. The two phases are
solutmsﬂaln@ﬂeﬂz(am mgkinagjatenn@s3 inky.eThe salu;mlasmectl atirpbm temperature

Et OAc. The e ar.e dri ed
for 8 Heliyegger MECIRiR dah N S IigR i R IPY Bipefeh e o gt
CH,CHBUXhe E&Hﬁlﬂedfb ahi'é lﬁ%i’ 1s_dr1eﬂ4>97er N&30, 46 20fbehita38 &5|_F1ve 3g.
PCT/ US2007/066204 N,, NN H2ZNO NOH OH CH J

Foundgn/gyipp E§ jir#40, mz in ES-Fp438.s0l uti on of 7h (150 ny, 0.33
mol )i n dioxane (1.0 nL) at roomtenperature added
2-chl orobenzaxazole (76 ng, 0.50 mmol, 1.5 equiv) and

Step 3MGHCO3 (84 ng, 1.0 mmol, 3.0 equiv). The m xture is
stirred at 60 C for 6 hours. The m xture are then
| oaded directly to silica gel colum and eluted with
hexane/ acetone (2/1) to gi wg desired product 7i (145

Found mlz in ES+ ¥ 566, iz in ES- = 564. N 07~

?LE\ o g \V
> Eos 0 > /l\ Q ﬁ -
39 U\m

3l
75“\ g
. Nos 0 /]\ Q ﬁ

A solution of the acid 3g (47 mg, 0.11 mmol) in anhydrous dichloromethane (0.5 mL)
and anhydrous DMF (0.5 mL) is stirred at 0 °C and treated with HATU (1.4 eq, 57 mg, 0.15
mmol). To the solution 3f (1.2 eq, 62 mg, 0.12 mmol) is added in small portions. Then, N-

OH
H
N

Im

methylmorpholine (4.0 eq, 0.047 mL, 0.43 mmol) is added dropwise. The reaction mixture is
gradually warmed to room temperature and stirred for overnight. All the volatiles are

removed under vacuum and the residue is dissolved in ethylacefate. The organic layer is
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HOHONON HO0- NO HONHR Hp NH 717 2 To a
solution of 7i (120 ng, 0.21 mol) in CH2C12 (2.0 nl)
W(aiz()OO/ms'ﬁs added DI PEA (0.148 ni, 0.848 mmol, HCDUS2007/066204
qui v) followed b a solution of PyS03 (67. 6 ng, 0.424
Washemﬂh water, 8Q.defli NHC solutigoenq. saig sediym bigaebaniaie pojudien; and brine.

The or&ﬁ‘ﬁ@ laz'gf {? u%@%%&eﬁ\l fS:Sborﬁl%eQ?cm o%éentr-lz—i?ﬂa%&m T’He r2{ldue is

and satur a aqueous ution.
chromaibgra’plmd phsibesgd (euert eqratonthdxars ] 1 heo e chesddsiaydprodect 3m.

te th Et CAc. The organic |ayers are conbi ned,
Fo d\k%f h%*_%ﬁﬁn brine, dried over Na2SO4 and concentr at ed.

The residue is purified by silica gel colum
chr omat ogr aphy (hexane/ Acetone, 1/1) to give product
7) (108 ng). Found mz in ES+ =564, mz in ES- =
Ste32 Exanmple 8: N HHOHHO 8i 8 -236 WO
P 2>007/ 133865 PCT/ US2007/ 066204 HO MsOO N p O 8b 8¢ O
+ YN.p p O 8¢yl 8f 8d L NHON

7L : °V“V%r Y

R3S eol i

3m

3n

To a solution of 3m (50 mg, 0.05 mmol) in DMF (0.5 mL) is added mercaptoacetic
acid (19 mg, 0.21 mmol) and monohydrate lithium hydroxide (18 mg, 0.42 mmol) at room
temperature. The reaction mixture is stirred for 3 hours after which sat. aq. sodium
bicarbonate solution is added. The phases are separated and the aqueous layer is extracted
with ethyl acetate. The combined organic layers are washed with brine, dried over sodium

sulfate, and concentrated to give the desired product 3n. Found m/z ES+ = 760.

Step 3-1:
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8g \ HO8h 8 81 Nt4 HHOHHO Step 8-A HO O NO
N--O 8a 8b To a solution of DIPA (12.4 nL, 88.6

wonwl/133862 equiv) in THE (400 nL) at -30 C is mdies2007/066204
n-BuLi (50 nL, 1.60 Min hexane, 81.0 mmol, 1.10 -

i The sol uti omOMs stirred at this tenperature

m nut es A so|lutHon of 8a (8a is prepared

g to ; g é'ncy - 237 WD 2007/ 133865
66204 19 , 3140.) (15.0 g, 73.8
O eq ubsequently added to the
hen stirred at -30 C for 30
n1nutes tre HCHO (22.0g, 738 mmol, .10 equi V)
and N2 gas is u bl; hrough this solution over 10
m nutes. TBe react tixture i s warned up to 0 C

over 30 m nutes and quenched by addition of 2.0 N HC
aqueous sol utiondntil pH=3. EtOAc is added and t he

The aqueHus (| ayrer is extracted
s. gHielrpingeN nic layer is

phases are_separB
w th Et OAc ee i ng € O]
washed with %h drNQ?hverE Na;ﬁ an concentr at ed
I d UuSé he
0

(D

to give 8b, i , d ith ext step without
purification. Step 8-B: NON 8b 8c To a

sol ution of 8b in CH2C12 (20 N=qt O Cis added TEA
(30.9 n, 222 mmol, 3.0 equiVv)} (902 nmg, 7.4

nmmol, 0.1 equiv) and Mgl (11.5 ﬂ8 nmmol, 2.0
equiv). The reaction tenperature |s nalntained <5 T.
Theasolution of3n 63 5shg,r.@dmatoly inanhydropediablorendtinme (2.5 mL) is

added E%st -j‘;{]g{;i S i ?éﬁ ﬁgg&glsg)ua?ndl\lthm %]ixtﬁr%ls lé}el s(%lrl]'reldsat raodO(Ened
temperature for 30 minutes, To the reaction mixtures is added aq. 1.0 M sodium thiosulfate
solution (1 mL) and stirred for 5 minutes. Agq. sat. sodium bicarbonate solution (2 mL) is
added and the stirring is continued for another 10 minutes. The mixtures are extracted with
dichloromethane. The combined organic layers are dried over sodium sulfate, and
concentrated. The residue is purified using silica gel preparative TLC plate (Eluent:

acetone/hexanes, 1:1) to afford the desired product 3. Found m/z ES+ = 758

Example 4:
Bt
/l\
o
Step 4-A:
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Et OAc/ TBME. The phases are separated and the aqueous
| ayer is extracted with EtQAc. The organic |layers are
w@oonbisese; washed with brine, dried with Na2SQACHNH2007/066204
concentrated to afford 8c, which is continued to the
next step with no purification ep 8-C MsO O NO N
8c 8d The residue 8c frof pres step is dissolved
in CH2Cl 2/tol uene (20 nO=83-NL)>yAt 0 C, 15 nL of DBU
is added. The internal tefQpekature oy kept bel ow 20 T.
The solution is stirre rqom flenperature for 2
hours. The nmixture is |daded direbtly to silica gel
colum and flushed with hexane/Et OAc (2/1 to 1/1) to
give product 5 (7.4 g). The prdduct 8d is carried
onto the next step immediately. Found mz in ES+ =
6; LC-M5 (nmethod A) te 0.86 mn -238 WD
07/ 133865 PCT/ U007
ONY 8d $e 8f QFSBeN8f
HNT xopyT T 1T phe 0 ohiog‘ioalae'(l .
2 |, 1.4.equiv h THE (70 i) at -30 s afjded
n-BuLi (1.60 M 29 m, 22.4 mol). ThexsdlutionQs
H tirred at 0 Cfor 30 mnutes, then cooled at -30 C. A
olution of 8d (3.7 gapl7.2 nnDI, 1.0 equivpais added
to above solution. The resulted reaction m xture are
wko aedlutipn DﬁHlenhexylrgipmﬂuﬁKJIdn evatel (h6éunL )t dibxane€tl0 mL)

e g R By BB o SR i 22

mg, 1. e @hrbl, O10. eql%tvl) elThQ b&lutl&dlsvuuh@d & {90f tehﬁ@rafﬂré‘tféi'r Bhdt, after which
filtered he two@\o ases are separated and the aqueous

the pH afthe splutien iy adinser (9 3 hy EddiNon of THEN HBEhaavieous a;lvetrcm The two
o€ AR TE0AT: IR PG AL PR e e

combinal, uwmhmwah&ﬁ-mgx duddaty o (el 2N BB4, Ebﬁ)ék{htrafea t"ﬂle21/e§4)iu§ & purified by
silica gel column chromatography (hexane/EtOAc, 1/1) to give 150 mg of 4b. Found m/z in
ES+ =337, m/z in ES- = 335.

To a solution of methyl ester 4b (100 mg) in THF (0.3 mL) and MeOH (0.3 mL) at 0
°C is added a solution of LiOH*H,O (25 mg) in water (0.3 mL). The solution is stirred at

room temperature for 3 hours. The pH of the solution is then adjusted to 6 by addition of 1.0
N HCI aqueous solution. CH,Cl; is then added and the two phases are separated. The
aqueous layer is extracted with CH,Cl,. The organic layers are combined, washed with brine,
dried over Na,SO4 and concentrated to give 75 mg of 4a. Found m/z in ES+ = 323, m/z in
ES-=321.

Step 4-B:
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product 8e (1.1 g), and 8f (2.3 g). TLC, Kf

(Et QAc/ heptane 1:2) = 0.53 (8e) and 0.46 (8f) Step
w@2@7/18386tedure for the synthesis of 8j. O I N PCFO51407/066204

8f 8h To a solution of 8f (5.0 g, 19.5 nmol) in THE

(75 atd Cis added (-2 g, 58.4 mol, 3.
Qequi The solutl reflux for 5 hours.
Ossaqt erYEool ed -2%8 007/ 133865
P %I ution is slowy added
OHTL f satur ed é%eou Na2SOH4 setutt=on. The

mxtured are diTuted whth 21 OAc and stirred at room
tenperature for 30 rﬁnﬁ’t‘@@e mxture is filtered
arf® the sol ution is3eoncewt#ated to give product 8h
(-5.0 g). HPLC (method B) tR=2.64 min TLC, Rf
(CH2C12/ MeOH 9:1) = 0.48 Ms (nethod C): 246 [ MtH|

Step 8-F: NN HO 8h HHO aJ To a solution of 8h (3.0
g) in EtQAc/HOAC (40 ni/40 at room tenpeg ture

added Pd (10% on car g‘.?l) 2.. The xt | aced

under 40 psi H2 par ra $raliter Yor 3 gérhs'w %tvre

is diluted with CH2GER aF dre sIu on Y¥s

concentrated. Mst theHHOAC i § ‘ de\rder

vacuum at 30 Torr, 4 . The $bl 6 basified to

pH =13 wth 6.0 M aqueous NaCH Iutlg Nafit er

diluted with CH2C12, the sol utlon i's flltn@a]he

two phases are separated and the*aqueous | ayer :

e The. 9 ers _are

A SEREbE0 Y L e HE oot WG SBPRpesBing (1 p selgpgnd
anhydioon DR (180 &fl)tiosiitredet Prrodind treied with BAT)J. (1.4 eq, 105 mg, 0.27
mmol). To this solution is added 3f (1 eq, 120 mg, 0.23 mmol) is added in small portions.

Then, N-methylmorpholine (4.0 eq, 0.101 mL, 0.92 mmol) is added dropwise. The reaction
mixture is gradually warmed to room temperature and stirred for overnight. All the volatiles
are removed under vacuum and the residue is dissolved in ethylacetate. The organic layer is
washed with water, aq. 1.0 N HCI solution, aqueous saturated sodium bicarbonate solution,
and brine. The organic layer is dried over Na;SO, and concentrated in vacuo. The residue is
chromatographed on silica gel (eluent: acetone/hexane; 1:1) to afford the desired product 4e.
Found m/z ES+ = §28.

Step 4-C:

T YT o, (e
S (T et
TN 5

A solution of 4¢ (41 mg, 0.05 mmol) in anhydrous dichloromethane (3 mL) is treated

with Dess-Martin periodinane (3.0 eq, 63 mg) and the reaction mixtures are stirred at room
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TLC, Rf (CH2C12/ MeOH 4:1) = 0.29 WM (nethod C): 156
[ MtH Conpound 8i is prepared from 8g by anal ogous
w@e@cashsse used to convert 8h to 8j. Exanpl e BCT/AU007/066204
WO 2007/ 133865 PCT/ US2007/ 066204 HH 7 NNH HO H HO
tempexggurg for 30 mingtes. Mo-themisturelis added-aq@ous3.0AMl sorivamthddsul fe

soluti(ﬁlél }Hglr) Jggl sgg{:d for;\I IR{:I)]I?I'[GSOAQCBCEI% s%ﬁ%e@dign %icﬁﬁpﬂa&@omﬁon 2
mL) is added and stirring is continued for another 10 minutes. The mixture is extracted with
dichloromethane. The combined organic layers are dried over sodium sulfate, filtered and
concentrated. The residue is purified by silica gel column chromatography (acetone/hexanes,
1:1) to afford the desired product 4. Found m/z ES+ = 826 and m/z ES- = 824.

Example 5:
Q % OVN\)\W W
Y Q N°
\
5 um
Step 5-A:
1 9. |
oo — o
OH OH
5a 5b

To a solution of 5a (5.0 g, 29.56 mmol) in ethanol (60 mL) is added Pd/C (20 %, 1.0
g). The reaction mixture is then stirred under 1.0 atm. of H; balloon for 12h. The reaction

mixture is then filtered through celite 545 and the filtrate is concentrated to give 3.6 g of 5b.

Step 5-B:

|
0 NH, I
o — “Cr-
»—8H
H
© o)
5b 5c

Mixtures of 5b (1.2 g, 8.62 mmol), potassium hydroxide (581 mg, 10.34 mmol) and
carbon disulfide (10 mL, 173 mmol) in ethanol (17 mL}) are heated to refluxed overnight.
The solvent is then evaporated. To the residue aqueous 1.0 N HCl solution (10 mL) and
ethylacetate (100 mL) are added. The phases are separated. The organic layer is washed

with water, brine, dried over sodium sulfate and concentrated to give 1.2 g of Sc.
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Ph Ph ~ 8a 9a 9b To a solution of DIPA (6.6 n_, 47.3
mol, 1.2 equiv) in THE (200 nL) at -30 Cis added
wo2Bals38627 nL, 1.60 Min hexane, 43.3 mmol, 1PADUS2007/066204
equiv). The solution is stirred at this tenperature
Step 5#6r 30 minutes. Then a solution of 8a (15.0 g, 73.8
nmmol, 1.0 equiv), which -241 WD 2007/ 133865
PCT/ US2007/ 066204 is prepared adcording to J. Org.

Chem 1986,O . 40, i s added t& ction and the
solution is d e & -78TTor 3 nudetl To this
solution is added propanal (3.4 ni, . mmol , 1.2

equiv). After l,gg hours, the reactiomsdi s quenched by
addition of 4.0 N HC1 aqueous solution until pH=3.
Er&h€ (1.6 gasid etm@nand thoryN aBIBEd (BB oG matd s added two drops of

aqueous |ayer is extracted with Et OAc three tines.
DMF andethe mh%m%wgwedwmagl &t 70 L faaSAawinvles.n The saketion is then

cooled&é'n %gﬁetrgi\@feh%egﬁ r@)rl} d %&%ﬁl{)ﬁ}nﬁghm%h ?I‘thr veﬁ{ is {hen

evapofatedi fIi()Cthé resftdue Thaided @ﬁi(btﬁér @hhBiof Gﬂ:hfdr@rﬁéﬁlbﬁe aﬁfdﬁhé %lﬁtlon is
step, are di gsol ved in CH2C 2

(40
concergate& K rasi @P'@dil%‘)lé(ﬁ‘bébim@%a@f@m@ nﬁi;tsreé f{h@ﬁh@e@
vV , 7.8 mmol, 0.2 equiv), followed
concerﬁ%d% T earsd, 1 G (4.6 n_, 59.1 mol. 1.5
eqU| v) The reaction tenperature is maintained <5 C.
The solution is stirred at roomtenperature for 2
urs. Then saturated aqueous NHACI solution is added
followed by 1/1 m xture of EtOAc/diethyl ether. The
phases are separated and the aqueous |ayer is :
x{ racted with EtOAc The organic |ayers are
bi ned, W t h Na2SO4 an%

Q
th brine

a?“g%\%ﬁ%\m due f the evi ou;ﬂstgp H

8 ‘ H 100Nt fv’&fﬂd
i S a% Q ternal_t_anper ﬁ N er_px.”\ 200TV
The § g stirred at room Hengerat ur or
hours. The tute is loaded directly tosill el
col um ﬂnd fl ed® with hexane/ EtOAc (2/1 to0 \17 to

gi ve products 9a (3.7 g) and 9b (4.3eg). Step 9

c
Toa solutlon of 11 (75 mg, 0.11 mmol) in dioxane (0.4 mL) at room temperature is

Step

added 5d (31 mg, 0.17 mmol ) and sodium bicarbonate (19 mg, 0.23 mmol). The mixtures

are stirred at 65 °C for 12 hours. The mixtures are loaded directly to silica gel column and

eluted with hexane/EtOH (from 95/5 to 85/15) to give Se. Found m/z ES+ = 810 and ES- =
808.

Step 5-E:
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HYCD C ON+ ONON Ph ~0OO Ph Ph 9a 9c 9d To a
solution of 9a (1.7 g) in CHC13 (10 nlL) at room
wo eopasmbiure i s added aq. NaOH solution (12 gpC1iU$2007/066204
m xtures) and benzyltriethylamoni um chl oride (227
ngyP. The solwution is stirred at roomtenperature for
the m xturesge partitioned between
waler . TheoaquHou Iaﬂer is separated and
ext¥alt gd wifth I .% 6 g nréylayers are
i Oried over Na2SO4 and
~concent r athed. The re |d e Iﬁq purified—by Il ash
chr omat ography ( tang/ Et OAc to 2/2
hept ane/ Et OAc) to gi ve t 9c and 9d. -242 WO
2007/ 133865 PCT[LS2007/ 0682 ¢dptep 9-C G HCA H O
~O N PhPhHOS 9c To a solution of 9¢ (1.8 g, 5.5
nmmol) in THE (30 i) at O Cis slowy added Li Al H4
(1.05 g, 27.6 nmol, 0 equiv). The solution is heated
to reflux for 5 hour? After
reaction solution is 8 V\A

eqoled to 0 C, the
d 2.5 rrL ofy ur gt ed
agqueous Na2SO4 sol ut| 'Nl'h Xt Ur &, kj,[%r th
Et CAc and stirred at roamle eraﬂ re for— m u?ﬂ\v
The nixture i's fllteredoana\lth @
concentrated. The residue i used t ubse

step wthout further purification. b N=

A solution of 5e (62 mg, .08 mmol) in anhydrous dichloromethane (0.80 mL) is

uent

5

added Dess-Martin periodinane (2.0 eq, 65 mg). The reaction mixture is stirred at room
temperature for 30 minutes. To the mixture is added aqueous 1.0 M sodium thiosulfate
solution (2 mL) and stirred for 5 minutes. Aqueous saturated sodium bicarbonate solution (2
mL) is added and stirring is continued for another 10 minutes. The mixture is extracted with
dichloromethane. The combined organic layers are dried over sodium sulfate, filtered and
concentrated. The residue is purified using silica gel preparative TLC (gradient: -
acetone/hexanes, 3:7 to 1:1) to afford the desired product 5. Found m/z ES+ = 808 and ES- =
806.

Example 6:

H

Iz

"
4
_/



The isolated material (1.0 g) fromprevious step is
dissolved in 18 nL of THE and 5.0 g of t-BuOH To the
w@odoatdses i s added smal | sodi um pi eces (1.6 g, PCLURIDT/066204
20 equiv). The mxture is heated to reflux for about

6 hours_~Fhe sodiumis taken out and quenchegith

()
Et OH. ToI ution i sqadd®l g L of Et Nd stirred
at room Henpgr ator@gule Mre i s no dium |l eft.
The ni xt uke ﬁs\}l@ded ice apld diVuted wéh REQAC., The

two pha¥esTar eYseptr teaj nd the aqueous bayer s
extracted W thy&t / Thel organic | ayérs are conbi ned
and washed w th briXxe, i ed over Na2SO4 and
concentrated. The reSi\gQ%:;LS purified by silica gel
chr omat ogr aphy (hept an , 1/1) to give product

9e. Step 9-D. HH N "~ N _Ph) HO 9e H HO 9i
Pal | adi um on carbon (10% is addegyto a

sol ution of 9e 0 d—DAF(.O}I}UB.O L)
at room t enper . Qi SXpl ace ntigy 40
i iy far hours. The

PSI H2 (2.7x1 N8
|terled. The
c i s renoved

m xture is diluted WthH

solution is C&nceﬂbr at ed.

under vacuumat 30 Tarr, 40 T. The @@l Ution %
basified to pH = 13 with 6.|0 Maqueous\ csol ution.
After diluted with -243 WD {2007/ 133865

PCT/ US2007/ 066204 CH2C12, [the solution is filtered. -
The two phases are separated and the aqueous |ayer i s
extracted wwth CH2Cl2. The organic |ayers are

conbi ned, washed with b @, dried over oNa2SO4, K2CO3

and concentrategN o0 gév pt oduct . 9f . ou 9g is
prepared from y apal gomc%r ¥ uskd t\Q7
convert 9a to 9 “RXanpl &y’ AHO =

k ~ N HOWO
nw, O H :

A solution of 11 (100 mg, 0.15 mmol, 1.0 equiv) and 6a (27 mg, 0.15 mmol, 1.0
equiv) in EtOH (0.5 mL) is stirred at room temperature for 1 hour. Found m/z for 6b ES+ =
843, m/z in ES- = 841.

To the above solution added SnCl; (142 mg, 0.75 mmol) and the mixtures are heated
at 70 °C for 30 minutes. The solution is then cooled at 0 °C. Ice is added followed by
saturated aqueous NaHCO; and EtOAc. The phases are separated and the aqueous layer is
extracted with EtOAc. The organic layers are combined, washed with brine, dried over
NayS0y4, concentrated to give crude product 6e, which is continued to the next step without

further purification. Found m/z in ES+ = 813, m/z in ES- = 811.
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10 Schene: Br Br 0 Br Br 0 ONPh PPROO~O+ 0 N 8a
10b Ph Ph  10c 10d O N HHO Ph O 10 10e Step 10-A
wW@Rh07033860 Ph O N Ph"' 0 8a 10a To a sol utiPeT/082007/066204
DIPA (7.66 nL, 54.2 mml, 1.1 equiv) in THE (100 niL)
at 0 Cis addeg™sBuLi (33.9 nL_. 1.60 Min hexane
54.2 mml, 1.10 iv). The swluleon-lis stirred at
this t rat§ ry 30 grithytls, ion of 8a
(10.0 : » 0 lequiv) in AHE M10.0 nL) is
added tof thf§ nilktufle and NAe\solytion is stirred at
~-78 C fd¥H60 mi nut@s_ 424 2007/ 133865
PCT/ US2007/ 066204 Cycl obut gnonpl=( 3. 76 g, 79.3™mol ,
1.0 equiv) and Et2@BF3 (6.19 : mml ) is added
to this solution. The reactionn¥tUle is stirred for
another 2.5 hours and. quenched by addition of
saturated NH4CL(100 inL). EtOAc is added and the
phases are separated. The aqueous |ayer is extracted
with Et OAc. The combined organic | ayers are washed

with brine, diied g Na2SO4 angy co "clemtrated to
af ford 10a, @ ﬁi\s

rSed, i not Ae, Ay R{_J eact i on
O =
/’T\\ { Ne
U‘m
6d
To a solution of 6¢ (120 mg, 0.15 mmol) in toluene (0.6 mL) added HgO (64.8 mg,

0.3 mmol, 2.0 equiv) and 'sulfur (4.8 mg, 0.15 mmol, 1.0 equiv) and the mixtures are stirred at

I=Z

90 °C for 1 hour. The mixtures are filtered, washed with CH,Cl; and the solution is
concentrated. The residue is purified by silica gel column chromatography (hexane/EtOH =
4/1) to give desired product 6d (54 mg). Found m/z in ES+ = 779.
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wi thout further purification. Found miz in ES+ = 274.
Step 10-B: EOH 0O ON NI Ph """ + 0 Ph 0, 0O 10a
waw7/ikases esi due contai ni ng conpound 10a from PEEUS2007/066204
previous step is dissolved in CH2C12 (150 ni). _
ﬂq 2eytioned 44@01@#@&)(54( Bz, 9.069 mupi)inGHrGl2 §h@ i@t 0 °C is added

0: .t
DMP {58:708e 0138 faolT 20 dadl)? TRE ABMAiGPig el A KA Rermilthift. for 4
hours. | Thd bedatioraidteh wddedrsaangted h@@hamm@:ﬁehamﬂt}ﬁisz(ﬁlMueous
ous, | ayer is extract W th Cl2. The _or.ga
soluthnaﬁb%p%ﬁsgg/ asnisPRwted %\i}ecﬁq\mqﬁ \THECY exaﬁ?ts%mﬁkﬁhzch The
organl 94 C@IBQIDEQ NGaeiavRE Hrite aﬁéd) rodercﬂﬁmn Qndl anceﬁf?éd@ﬂj The
In = 256. Step 10-C
remdu@scpuﬂﬁembN sNicRIgeel cddurh |chro|me®@hphy (h@mnm@cetml/ 1Tt give product
GF%&@ (2.54 g, 10 mol) in CHBr3 (25 nL.) is
uen i‘al ly benzyl triethyl anmonium chloride
(0. 46 g, 2 mml) and 50% NaOH water (20 ni) at 00C.
The m xture is stirred at roomtenperature for 2 hours
Exampl¢d:t hen at 50C for 1 hour. The reaction mixture is

diluted with water and the aqueous phase is extracted
at least twce wth 3. Thejconbi ned organic

phases are wash y N dr'.e; ver Na2SO4 and
N
0 07N 0
7 "o NH,

/~
o
~z
o
Iz

HO
7a 7b 7c

To a solution of isopropyldiphenylsulfonium tetrafluroborate (ref. Matsuyama, H. et
al. J. Org. Chem. 2000, 65, 4796.) (13.4 g, 42.5 mmol, 1.7 equiv) in THF at -78 °C is added
-BuLi (22.0 mL, 37.5 mmol, 1.70 M in pentane, 1.5 equiv) and the solution is stirred at this
temperature for 30 minutes. To the solution is then added a solution of 7a (5.0 g, 25 mmol,
1.0 equiv) in THF (20 mL). The solution is stirred at -78 °C for 1 hour. The reaction is
quenched by addition of saturated aqueous NaHCO;. The solution is warmed to room
temperature and diluted with EtOAc. The two phases are separated and the organic layer is
washed with brine, dried over Na;SO4 and concentrated. The residue is purified by silica gel
column chromatography (hexane/EtOAc, 9/1 to 3/1) to give 5.1 g of 7b. 7b is converted to
the amino alcohol 7¢ according to the reference: J. Org. Chem. 1999, 64, 330.
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concentrated. The isoners 10c and 10d are separated by
flash chromat ography -245 WO 2007/ 133865

wEON/UsReD7/ 066204 (Hept ane/ Et OAc, 4:1). The BPQPER2007/066204
spot by thin |ayer chromatography is 10c (1.43 g).
Found mz in ES+ = 428+ Step 10-D. By Br O NON O
Ph'\( Ph 10c 10e NbLiAkylG.S m. 1.6 Nksolution, 26.4
mmpt,) is added dropvwm@_,suspen I on ofgdul  in THE
at tgyforma cl on whj,chyi i ntained at
0 :i) 0 nrrutes. 1A spl utTom—f 1t Oc| (8 ng) in THE
(8.4p mL) is addg&f&'mﬂgcﬁe to ﬁd@eNrﬂ/ilee at a

" tenperature of -50C zor |less. Aftericonplete addition,
the?feaction ni xtur s warnmed to over 20 m nut es.
The solution is thég cooled at -78 To this solution
is added nethyl iodide (10 nL). The reaction m xture
is warned to roomtefperature over 7@ hour. Saturated

ueous .NH4 splutjon (5 | s, the. added, to the.
o P Boh o8 Bt istloBro W OH (3 F1b Fo i 1 biegha§ in cHiCN
(60.0 thD§ at Precididdal GHA?UD(S.QQS% 1old hindll 0102 e@]ﬁr),f HOWREE38g, 10.2
Is ' partitioned between Et OAc and water. The two

mmol,phei equia) Eolloaysdrbyt el (ladli gt he myyele d Wsequirasand BIPEA (6.95 mL, 40

extract ed i t t OAc... The conbi ned [ gani has ar
mimol gD SR o 7P SO S e PR 120 g SOHES BRer Vi he
solvenP W dviap&etddy TelrkGiduedielpartRinbdBetfae® BEO QG hAd Mater. The phases are

(heptane/ Et OAc, 4/1) to give 10e (380 ng). Found mz
separafed and thogreanigtlaysr ipwashedgrifotatated aquapug Mmae gripg, dried over

T
(hexarsH2OAc, 1/1) to give product 7d (3.43 g).

To a solution of 7d (2.4 g, 6.5 mmol) in acetone {(40.0 mL) at -5 °C is added a
solution of Jones’s reagent (3.0 M, 10.7 mL). The mixture is warmed to 0 °C and stirred at
this temperature for 2 hours. The reaction is then quenched by slow addition of i-PrOH (10
mL) and the mixture is then filtered. The phases are separated and the aqueous layer is
extracted with EtOAc. The organic layers are combined, washed with brine, dried (Na;SOy4)
and concentrated to give desired product 7e 2.35 g. The material is continued to the next step

with no further purification. Found m/z in ES+ = 395, m/z in ES- = 393.
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4: NHHNO NYNO 0 11 -246 W 2007/133865

PCT/ US2007/ 066204 HOH Qu Ol NYOI OH OHHNOO
W0 2007HB3863H boc”" N O boc" OO0 8i + z 1la 11b HELT/NS2BiR066204

HHONHZ HA4ANONONO3NO 0=0HNO O 11c 11d

O‘Q/HNHZ HNH2 N O NHNOONyNOO

N\/& 0 H,N [_H

N

————rrie

/ 79
Y o
> H
i_)ﬁ(N
N
o]

7e 7f

7h

To a solution of 7e (1.0 g, 2.5 mmol) in DMF (5.0 mL) and CH,Cl, (5.0 mL) at-O °C
is added HATU (1.05 g, 2.75 mmol, 1.1 equiv), 7f (0.53 g, 2.5 mmol, 1.0 equiv) and N-
methyl-morpholine (0.825 mL, 7.5 mmol, 3.0 equiv). The solution is stirred at 0 °C for 30
minutes then at room temperature for 6 hours. To the reaction mixture is added saturated
aqueous NaHCO; solution and EtOAc. The two phases are separated and the aqueous layer
is extracted with EtOAc. The organic layers are combined, washed with brine, dried over
Na;80O4 and concentrated. The crude material is purified by silica gel column
chromatography (hexane/EtOH, 9/1) to give product 7g (950 mg). Found m/z in ES+ = 549.

To a solution of 7g (110 mg) in CH,Cly (2.0 mL) added TFA (2.0 mL) and the
solutton is stirred at room temperature for 1 hour. The solvent is then evaporated. The
residue is added saturated aqueous NaHCO; solution and EtOAc. The two phases are
separated and the aqueous layer is extracted with EtOAc. The organic layers are combined,
dried over Na,SO, and concentrated to give desired product 7h (67 mg). Found m/z in ES+ =
449,



NO=0=11e 11 Step 11-AA HOH O/NOY - ~OH OH
OHHNHNHOYNO 10y OO 81 O 11 a 11 b To a
wa@odoattdzses of Boc-L-t-butyl-gly-OH (907 ng, 3. 9PCTIB1007/066204
1.0 eqw v) and am no al cohol 8i (600 ny, 3.92 mol,
. |nCHZC|2(200m_) at 0 (s added HATU
1.1 equi foll d by nd DI PEA

3.0 eqy N Thegsol ut{on i
24 _hquiRs Og‘&fo 3Nho r oom
E'our The redkti8h mxtgre | s
di | ut ed Qiah K nd washed with 70 ije~aePd.

The -247 WD {004, 133865 PCT/ US2007/ 0662§4 'Qha es are
separated and tPe Mjueous | ayer is extracted w NH,

Et OAc. The orgﬁnl c layers are conbi negl and washed

W th saturated aqueous HaHCO3, brine ried over

R TR AT 13 Ly e

added Qecl@;mmber}zaxmtﬂt (7€ Tag, (0L5(Rmgy)al, TH equisd and NaHGH; (&4 aod)dl.0 mmol,

s e 358 B2 ke S B o
to 5111(!51 g’éI éﬂlﬁmh%n&"@fu’f@?ﬂvﬁl?h&aﬁe/@é@o&t @188l gt dedlied product 7i (145 mg).

emperature for 2 hours. The reacti on i's then quench
Foundbwzsn&‘iﬁad%ﬁﬁs mgpindESi=H4H (5.0 nL) and the mi xture
is then diluted with Et OAc. The phases are separated

and the aqueous | ayer

Qi3

Oo

L

_— »\ N

OH o N 3]‘

N H 0
0 > o

07 "NH, | H NH,

7 7j
To a solution of 7i (120 mg, 0.21 mmol) in CH,Cl, (2.0 mL) at 0 °C is added DIPEA
(0.148 mL, 0.848 mmol, 4.0 equiv) followed by a solution of Py=SO; (67.6 mg, 0.424 mmol,
2.0 equiv) in DMSO (2.0 mL). The solution is then stirred at 0 °C for 10 minutes. To the

solution is. added EtOAc and saturated aqueous NaHCOj; solution. The two phases are
separated and the aqueous layer is extracted with EtOAc. The organic layers are combined,
washed with brine, dried over Na;SO, and concentrated. The residue is purified by silica gel
column chromatography (hexane/Acetone, 1/1) to give product 7j (108 mg). Found m/z in
ES+ = 564, m/z in ES- = 562.

Example 8:

Iz

HO
8i 8j
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is extracted with Et OAc. The organic | ayers are

conbi ned, washed with brine, dried (Na2SO4) and
wa@orcasisshated to give I1b (1.16 g). Step 11-B:PCHUSHBMIG66204

NH2 OHOHHONHR2 N ONOHCO 7f HANOOONO O

> 0 11p—1c H HO NHYO NH2 N N N OMO6\ H2N O O

NTNi O%lle To a sol yitinon of 11b (768 ny .0 '

nmvol i mN (2.0 n.) ag 2 (2.0 nb) is

added HAMIQ 836—mg—>2. 2 |, /1. 1 &quY), (ﬂ\clg%rrg,
e (0.958

2.0 , 1.0 equiv) an " et hyl - nor phol i
m, Q“mmol8a 3.0 equi he gpl ution is ed at
room tenperature for urs. The reactiono¥xtuf® is

added saturated aqueous NaHCO3 sol ution and

Et OAc/ di et hyl (ether 1/1. The t phases are separ at ed
and t he aqueo ayer is extVYACted wth Et
organic |layergd a combi ned, shed with 1.
brine, drie® owr V-2 Q

PCT/ US2007/ 0662040 Na2SO4 and'\concentrat e®” TNie
material is/puRified by siliga gel col um 0
chr omat ogr ap (hexane/ Et @/@ to give/frPduct 8f | e.
Trifluoroaceticgqpcid (3.0 i s added tooI ution
of 11c in CH2A 2 (3.0 nL) and  the solution”is stirred
at roomtenperature for 1 hou$ The sol vent i|ls then
evapor at ed. Saturated

Iz

HO

Step 8-A:

To a solution of DIPA (12.4 mL, 88.6 mmol, 1.2 equiv) in THF (400 mL) at -30 °C is
added n-BuLi (50 mL, 1.60 M in hexane, 81.0 mmol, 1.10 equiv). The solution is stirred at
this temperature for 30 minutes. A solution of 8a (8a is prepared according to J. Org. Chem.
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aqueous NaHCO03 sol ution and CH2C 2 are added to the
resi due. The two phases are separated and the aqueous
W(l)a@oeﬂsjsss extract ed with CH2Cl 2. The organi c | PgBUS2087/666204
i ed over Na2SO4 and concentrated to give

1986, ﬂ é”%ﬂé %&I?}tg Bnadf - Reqrivhiy subssapmdlyiadded ©. tbesolm_t)n which
d
s then A 2 SOYL BPTY ARG, e Sl ol HOHA B2, 758 AR i) and
N; gasfipbubbldibthraugh Thie solatibribverr OinsinhieadEhle teaction mbaurgéd wameed up
RN S TN O W
EtOA(.“lNadd”e'dMnM tm: asé\m}@ s@are@:d 1]11% eoﬂE%?er?soéﬂltaEféﬁ with dEtOdAc
al cohol 91 ny) in CH2Cl12 I's a

three tippgeEAhe @Olnh@@d wtganicdhyeniedashed awéthrutm dnnedocﬁvemﬁ)( zﬁﬂ
concerfilec§ ertéy bichf udeein i 5% Sep Stk mibinshb ro

silica gel colum and flushed with heptane/acetone
(1/1) to give product 11 (65 ng). Found nfz ES+ = 534.

Step 8fBcanpl e 12: 0 ~" >(o~-N N H 12 ONH2 Step 12-A: -249
WO 20074_| 865 PCT/ US2007/ 066204

_ MsO
AN
‘o -

O » o

To a solution of 8b in CH,Cl; (200 mL) at 0 °C is added TEA (30.9 mL, 222 mmol,
3.0 equiv), DMAP (902 mg, 7.4 mmol, 0.1 equiv) and MsCI (11.5 mL, 148 mmol, 2.0 equiv).

The reaction temperature is maintained <5 °C. The solution is stirred at room temperature for

2 hours. Then saturated aqueous NH4Cl solution is added followed by 1/1 mixture of
EtOAc/TBME. The phases are separated and the aqueous layer is extracted with EtOAc.
The organic layers are combined, washed with brine, dried with Na,SO4 and concentrated to

afford 8¢, which is continued to the next step with no purification.

Step 8-C:
MsO

=0 V4
7 - o
The residue 8¢ from previous step is dissolved in CHCly/toluene (20 mL/20 mL). At
0°C, 15 mL of DBU is added. The internal temperature is kept below 20 °C. The solution is
stirred at room temperature for 2 hours. The mixture is loaded directly to silica gel column
and flushed with hexane/EtOAc (2/1 to 1/1) to give product 5 (7.4 g). The product 8d is

carried onto the next step immediately.
Found m/z in ES+ = 216; LC-MS (method A) tg = 0.86 min
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>SOONOHOO HONONN HOHOHHOO 12a OCHO
12b 12c Am no al cohol 12 a is prepared from 8a and
w@ey@rokassanone according to the procedure deseeT/DEI07/066204
for the synthesis of 9f from8a. To a sol ution of
Boc-L-t-butyl-gly-OH (277 ng, 1.20 mmol, 1.0 equiv)
Steps‘?l?g 12a (200 ngy, 1.20 mmol, 1.0 equiv) in CH2C12
(10.0 nL) at -20 C is added HATU (0.55 g, 1. 44 mml

1.2 quiv) followed by and DI PEA (0.63 ni, 60
3.0e AVv): The solutionis red at -20 Cf
ho O Cfor 1 h. The re ion mxture is uted

and washed with wmeitric acid. The
pha es \m% separated and.t h@ adliequs | ayer isO” N
ext ed with Et OAc. The or an}-eol ayers are conb)—ned
and. wédshed w th saturated .o bus NaHCGCB, br
dri ed (Na2S™4) and concentr d. The resi due
puri fadeed by silica gel columm chromatography
(hexane/ Et QAc, 1/1) to give praﬁuct 12b. To a &bl ution
of 12b (0.40 g, 1.05 mmmol) in acetone (10.0 nL) at 0 C

is added a solution of Jones' reagelnSe/foB: M 2.1 n,
mrol ). The m xture is kept at O C for 1 hour. The

riéeetwl@hom of lsmarﬁpr}aenhmhpwmewdamlﬂim 2441 mmp}, &4 equiv)
in THﬁrﬁOOmEzgt §6dCtlp§ddyd)§1t tl{lﬁe 9 f“L 5& %qfxfﬁ‘o@h Tﬁg %‘ﬁtlon 18

Ses are separa a(g ueaous
stlrredeixt)P@CbeBD wiitithes, Etef%@oled' lae-30r°gnm Eolhﬁk)‘rediﬁ&ﬁ(ﬂﬁ g, 17 2 mmol 1.0

ed, wash bri drjed (Na2SO4) andg
cquiv)GS RS 2o Spﬁltweffge 1%Pedsﬁeég1°fzmem srsgVapyed up to room
tempel?aggz b¥338Rur BEd SRZPR 08 @g%rat{uce fok 3 hour. The reaction is quenched

by addition of saturated aqueous NaHCO; solution. After diluted with EtOAc, the mixture is

filtered. The two phases are separated and the aqueous layer is extracted with EtOAc. The
organic layers are combined, washed with brine, dried over Na,SO4 and concentrated. The

residue is purified by silica gel column chromatography (hexane/EtOAc 3/1 to 2/1) to give
product 8e (1.1 g), and 8f (2.3 g).

TLC, Rf (EtOAc/heptane 1:2) = 0.53 (8e) and 0.46 (8f)

Step 8-E:
Procedure for the synthesis of 8j.

To a solution of 8f (5.0 g, 19.5 mmol) in THF (75 mL) at-0 °C is added LiAlH; (2.2 g,
58.4 mmol, 3. equiv). The solution is heated to reflux for 5 hours. After cooled to 0 °C, the
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NOO OVON HOO12d HO12c N2 O NH O O rOj;
12 NH2 To a solution of acid 12c (0.39 ng, 0.99 mmol)
w@ee7/i$386206 ng, 0.99 mol, 1.0 equiv) in DW f@rlﬁszm7/066204
and CH2C12 (8.0 nL) at 0 Cis added HATU 6452 , 1.19
reactlomclutlon is Qo‘ébftﬂdd}:d é@dnmmtmtedmumlwmﬁ ( SJDIBGOIm_The
e.sol uf i
mixtus 6 SRt BBl ik s TRl 0 1L AT, e
mixtureSs Al¢led asdihe rs@luﬁdn M&Mratd&ab@m p6dust BRU-50¢).
Et OAc/ di ethyl ether (1/1). The two phases are
~separated and the aqueous layer is extracted with
%I"g&& | ayers are conbi ned, washed with
HPLC ) Ad% %%% ution, brine, dried (Na2SO4) and
TLC, Rﬁ(r(tf&ﬁllf/hle@d{ 9Tme Orassi due i s purified by silica gel
graphy (hexane/ EtOH, 9/1) to give
MS(“E?'%%%M a solution of 12d (100 ngy, 0.18 mmmol)
in CHC12 (1.0 nmL) and DMSO (1.0 nL) at O Cis added
Dl PEA (0. 19 m., 1.10 nmmol, 6 eq) followed by PyS03 (87
Step 8ak:;, 0.55 mmol, 3 eq). The solution is stirred at 0 C
for 10 minutes. The m xture is loaded directly to
silica gel colym and flushed wi th hept gne/ Acet one
(1:1) to give ng of product 12. Four:nmz ES+ =
532. Exanple 18: \HONH2 NNO H2NO

H
HO 8h HO
8j

To a solution of 8h (3.0 g) in EtOAc/HOAc {40 mL./40 mL.) at room temperature
added Pd (10% on carbon) 2.0 g. The mixture is placed under 40 psi H parr shaker for 3

hours. The mixture is diluted with CH;Cl; and filtered. The solution is concentrated. Most
of the HOAc is removed under vacuum at 30 Torr, 40 °C. The solution is basified to pH = 13
with 6.0 M aqueous NaOH solution. After diluted with CH;Cl;, the solution is filtered. The
two phases are separated and the aqueous layer is extracted with CH,Cl,. The organic layers

are combined, washed with brine, dried over Na;SO,4, K,COs, concentrated to give product 8j
(1.8 g).

TLC, R¢ (CH2CL/MeOH 4:1) = 0.29
MS (method C): 156 [M+H]

Compound 8i is prepared from 8g by analogous procedure used to convert 8h to 8j.

Example 9:
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13f -251 WD 2007/133865 PCT/ US2007/ 066204 Step 13- A

HOH OYNO ~> LI O04 ILI HOHOHHNHN H QuNLO
wW@NO133B65 O ~' 11A1 11 10 13a 13b To a sol ut POIUSL007/066204

Boc-L-t-butyl-gly-OH (711 ng, 3..08 mml, 1.0 equivV)

and amno alcohsl 10 (600 ng, 3. 08 mol , 1.0 equiv)

in CH2A 2 (15.0 nt) at -20 Cis add H HATU (1.4 g,

3.69 mol, 1.2 ey , followed b (1.6 n., 9.2

mol , 3.0 equiv). solution ig st{irred at -20 C

for 24 hours, 0 C Tq hours and tenperature for

1 hour. The reactid i xture is di Hﬁed wi th Et CAc

and washed with 1.0 aq. solution. The phases

are separated and &he aqueous | ayegs i s extracted with

Et OAc. The organi c®fayers are conbined and washed

W th saturated agqueous NaHCO3, brine, dried over ‘

Na2SO4 and concentrated. The residue is purified by

silica gel_colum chromat ogr, y (hexane/ Et OAc, 1/1)

to give product 13a. Found z ES+ = 40

soI uti on R | cohol 13a (89 ) in acetone

-5 C is\.agded™a sol ut iy Jones' reggey

50rTL) PHThe mixture is war el %”OOCand stiyr

this tenperature for 2 hougs' The reactiorpy’s Then

quenched by # ow addition of aPr OH (5.0 n) 9Igmd t he

m xture is then diluted with tOAc The phaseS are

separated and the aqueous laygr is extracted with

Et OAc. The organic | ayers are|conbi ned, washed wth

brine, dried _ (Na2SO4) and corncentrat ed to give

product 13b. ?‘ourm mz ES+ = 423. StepH13-B: OH

Cl
+ o)
=0
Ph od
H
9g HO
Step 9-A:
X_X) ) \
0“™N o
\\—0 0" N + 0" 'N
Ph ‘o -
Ph Ph
8a 7 9a Sbh

To a solution of DIPA (6.6 mlL., 47.3 mmol, 1.2 equiv) in THF (200 mL) at -30 °C is
added »-BuLi (27 mL, 1.60 M in hexane, 43.3 mmol, 1.10 equiv). The solution is stirred at
this temperature for 30 minutes. Then a solution of 8a (15.0 g, 73.8 mmol, 1.0 equiv), which
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HZN NH2 OHONH HNOHHC 7f N2 \ /Qu OHNOII
OOi" 0 13b 13d -252 WD 2007/133865
W(PQEIMMM@S)?/ 066204 To a solution of acid.(906POUSRN2066204
mml) in DVF (8.0 nL) and CH2CA 2 (8.0 nL) at 0. Cis
is prepatkdegcuding t¢ g5Qrgr§heQz £9865V ;3 1110215@4@(;4,1;) theyrepsiipn and the

solutw,%l_lgrgﬁt}]rg% 4t4?§2 p(g??rl 01 Pg&ggg Orj%hL& s%lﬁg&'l Ys)qdﬂ&gp%)panal (3.4mL, 473

mmol, TNBe@@V WA 1l Shéurs thegbaedion is qoenchedrpy additioreof 410 NBHCI
hours. The reaction mxture is adged sat ur at eg ueous

aqueopeiqhtipn uny gHr%mEg%c Bradded %ﬁdetthﬁ)? asgh h@rsemrite € Agizous
layer 19 Qﬁ?&? ?h Eﬁﬁﬂ% & mﬂ%}ﬂ 'f}ﬁec Bel B washed w1th brine,
XTTact e organlc ers re conbi ned
dried MRBN@QS(W 4nd cohkdrd@htedbMiha eesuﬂlenecbntmued toNhe 86 stepdvith no
concentrated. The crude material is purified by silica
furtheypurifidliom  chr omat ogr aphy (hexane/ EtOH, 9/1) to give

ﬁwgﬁﬁﬁuc%tgygtabfe%qﬁﬁ%mgpﬁﬁﬁuﬁ }_57 dre dﬁ%@lﬂe&ﬁr @Hz(ﬂz Wmﬁ) Cro

this sod;m[amta't 01°Caif addedGFiA (IBRIm438. 8rrgl)101 8. O@qgcszwIe(%Q)maﬁ 8

o) St LG, QAL B P50 e

reactloﬁpﬂeﬂﬁabﬁfhré $s rhhintaiRd <t°C0 Thefsalutib 1§@tﬁt§d@ﬁ roo'ﬁhﬁ:n’mexdtue&br 2
Is | baded directed to silica gel colu
hours. Then saturated aqueous NH4Cl solution is added followed by 1/1 mixture of

b

EtOAc/diethyl ether. The phases are separated and the aqueous layer is extracted with
EtOAc. The organic layers are combined, washed with brine, dried with Na; SO, and
concentrated.

The residue from the previous step is dissolved in CH,Cl, (30.0 mL). At-0°C, 10 mL
of DBU is added. The internal temperature is kept below 20 °C. The solution is stirred at
room temperature for 2 hours. The mixture is loaded directly to silica gel column and flushed

with hexane/EtOAc (2/1 to 1/1) to give products 9a (3.7 g) and 9b (4.2 g).

Step 9-B:
Q Cl H
Cl
0" 'N +
A 0" 'N
Ph’ Ph o
9a 9d

To a solution of 9a (1.7 g) in CHCI; (10 mL) at room temperature is added aq. NaOH
solution (12 g, 1/1 mixtures) and benzyltriethylammonium chloride (227 mg). The solution
is stirred at room temperature for 12 hours. Then the mixtures are partitioned between
EtOAc and water. The aqueous layer is separated and extracted with EtOAc. The organic
layers are combined, washed with brine, dried over Na,SO4 and concentrated. The residue is

purified by flash chromatography (9/1 heptane/EtOAc to 2/2 heptane/EtOAc) to give product
9¢ and 9d.
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and flushed with heptane/ Acetone to give product 13e.
Found ml z ES+ = 575. The product is dissolved in 15 ni
w@2004/183854 HCl i n di oxane. The sol ution was stiPCBEUSZEN7T/066204
roomtenperature for 2 hours. The solution is diluted
Step%fth 50 nL heptane and concentrated to give crude
product 13f, which is carried on to the next step with
no purificatid@. Found miz ES+ = 475 Alternative
synthetic re@&t£—€rom 10 to 13d. (800Z __DI PEA L N OH
cHcl2 N oH oc 10 13a'" To a skl Wion of 10 (1.95
. g, 10 nmmol)_J Cl2 (20-6—t) at rogm jenperature
added Boc é?my ride and DI PEA (0. 434 .5 mmol
1.05 equiv). TRe®olution is stirred -2 WO
2007/ 133865 BET/ US2007/ 066204 at roBM ten@erature for
2 hours. The solvelft is evaporated and the residue is
purified by silica gel chromatography (heptane/EtQAc,
2/1) to give product 13a' 2.1 g. Jones' reagent N kOH
a}:@h ﬁcﬁlletid}h &-Dd(J(QcB £3cS MmolBia THB(B0 mlpated Adisustavely adfled LiAlH,
al cohol 13a' (3.0 g, 10.2 mmol) .in aceton 30.0 .nL
(1.05 27 & tamghi ddleaybne I'he selutjam s 1@1@@20 F&%,“X%r. §h§ﬁ‘rﬁ| ?\f@? %Poled to
0 . td :
0°C, Gt FRALHEL Ul ol AL b Gt s ution
The midtyre iSTdidutedivithiEvQ Ac and btmediatiradre demperatureFoOA¢ namgtes. The

. fil red. The as d d.th
i B s B SRR et ot T Beagpent s
Witho‘gqm‘ﬁ?qriﬁg@fohgd with brine, dried over Na2SO4 and
concenfrated. The crude nmaterial is continued to the

nEh iselated nteriad (1.0fe) fromepreyigns fter istdiwalvedin 130l o HHF and 5.0
g of t-BuOH. To the solution is added small sodium pieces (1.6 g, 71 mmol, 20 equiv). The

mixture is heated to reflux for about 6 hours. The sodium is taken out and quenched with
EtOH. The solution is added 5 mL of EtOH and stirred at room temperature until there is no
sodium left. The mixture is added ice and diluted with EtOAc. The two phases are separated
and the aqueous layer is extracted with EtQAc. The organic layers are combined and washed
with brine, dried over Na;SOQj and concentrated. The residue is purified by silica gel

chromatography (heptane/EtOAc, 1/1) to give product Je.

Step 9-D:

N
HO
Ph) %6 H Ho
of

Palladium on carbon (10%; 300 mg) is added to a solution of 9e (500 mg) in
EtOAc¢/HOACc (4.0 mL/3.0 mL) at room temperature. The mixture is placed under 40 PSI Hy
(2.7x105 Pa) in a Parr shaker for 3 hours. The mixture is diluted with CH>Cl, and filtered.
The solution is concentrated. Most of the HOAc is removed under vacuum at 30 Torr, 40 °C.

The solution is basified to pH = 13 with 6.0 M aqueous NaOH solution. After diluted with
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oHa 7f "". HOH NOHNNNH boc Oboc OO0 13b
13c¢' To a solution of carboxylic acid 13b' (1.0 g,
w@2@7m8asby in CH2Cl 2 (8 0 m.) and DVF (8.0 nlipCHUSDOT66204
added 11c (673 nu, 2 mol, 1.0 equiv) followed by
CHZCIHAthlgtmnas diltemdg Thmp phq_seg a@cfgpax;tteé rmldmhqmq@-yus layer 1 is
extractgg W{?L Rﬂ .(’il‘h Oér Qpﬂa lagr ps m& bi%é(? vg Hé&/ Mthgﬁ €, drled gver
& SR room enpé a ure
NaZSOIOK£¢@3 aﬂl dehiedtrated tagtlepréduof8f. and sat. ag. NaHCOB
The phases are separated and the aquequs | ayer is
&?mw@c?ng prepexechirom $h by aaﬁﬂg%ﬁﬂswrwgl'érﬁélsa%/ © convert 9 to 9f.
conmbi ned, washed with 1.0 N HCl aq. solution, brine,
dried over Na2SO4 and concentrated. The residue is
Examplerli0t i ed by silica gel chromatography .
(hept ane/ acetone, 1/1) to give product 13c' 975 ny.
Found M5 ES+ = 464. -25
PCT/ US2007/ 066204 H OH
to HOt HC 13c' 13d" T
added 10 nL of 4.0 N HO i xane. The solution is
stirred at roon1tenperaturer 1.0 hour. The sol vent
is then evaporated give crude product 13d', which is
continued to the next step Wthout purification. Found

MS ES+ = 364, ES- 362. HOH boc' NO
Scheme: -

NNNH2 NNNH 0 boc O
flask containing 13c

Step 10-A:
OH
0]
Ly - °
v N
Ph™ O L
PR O
8a 10a

To a solution of DIPA (7.66 mL, 54.2 mmol, 1.1 equiv) in THF (100 mL) at 0 °C is
added »-BuLi (33.9 mL, 1.60 M in hexane 54.2 mmol, 1.10 equiv). The solution is stirred at
this temperature for 30 minutes. A solution of 8a (10.0 g, 49.3 mmol, 1.0 equiv) in THF
(10.0 mL) is added to the mixture and the solution is stirred at -78 °C for 60 minutes,
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HOHANNNR2NNNH2 HOHO011, 0 0 boc~-N O O O HC

13d" 13d To m xtures of Boc-L-t-butyl-gly-OH (297 ny,
wa2@9/18a%63, 1.0 equiv), 13d" (515 ng, 1.29 meLT/U$2007/066204

equiv) in CHCI2 (7.0 nL) at -20 C added HATU (585 ngy

ICHAotmtarione (3.26 ge‘tﬂﬂ m)m@lnblﬂ DHIPE)B@I(@E@@@"MG 12, I@L,rﬁ%i mmol) is

he sol uti.
aded fishisS3fnbly Fhe e Por s 5 st fof nhor 7 Fbuns 8 depnghed by
additidal SPAGAREH NHLCI ﬁqo miaHBEB A @ atlde@and thEfphasdsaseseparaeed. The
separated and the aqueous |ayer is extracted with

aqueot@tlms is epyteacted it BtQAs cFhe comhinedprsamie iy eres washsd pith brine,
[
i PN ap on b0 195, S, B8 LR e
withowt irtiieR padfieqion. Fhedimadh #Set=02, 1/1) to give product
610 ng. Found Ms ES+ = 577, ES- = 575. Exanple 13h:
Step I:BIH2 N O /p ON4LL OO NNII 0 OO O 13g 13h
-255 WD 2007/ 133865 PCT/ US2007/ 066204 To a sol ution
of am ne hydr loride salt 13f (37. ) in CH2Cl 2
(1.0 nL) is a OBI PEA (0.012 ni) and\a sol ution of
13g (23 nmg) in teluene (1.5 nmL). Th tion is
stirred at tlenper ature Tor 2 cﬁo The sol ution
s concentrated Ny the crude materi al purified by
silica gel col an hr omat ogr aphy t o pgi 20 ng of
product 13h. ?'E)un mz ES+ = 741.
. 10a 10b

IS

The residue containing compound 10a from the previous step is dissolved in CH,Cl,
(150 mL). Triethyl amine (TEA) (52.1 mL, 374 mmol) and MsCl (2.89 mL, 37.4 mmol) are
added to the solution, which is stirred at reflux for 8 hours. The reaction mixture is then
added water and the phases are separated. The aqueous layer is extracted with CH,Cl,. The
organic layers are combined, washed with brine, dried with Na;SO, and concentrated to

afford compound 10b. Found m/z in ES+ = 256.

Step 10-C:
Br ,
\ B
0 —— + O
L I
" 0
10b 10c 10d

To a solution of 10b (2.54 g, 10 mmol) in CHBr; (25 mL) is added sequentially
benzyl triethyl ammonium chloride (0.46 g, 2 mmol) and 50% NaOH/water (20 mL) at 0°C.
The mixture is stirred at room temperature for 2 hours and then at 50°C for 1 hour. The
reaction mixture is diluted with water and the aqueous phase is extracted at least twice with
CH,Cl,. The combined organic phases are washed by brine, dried over Na;SO4 and
concentrated. The isomers 10¢ and 10d are separated by flash chromatography
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Exanple 13j: OHNH2 N O SO NCOO OHHNOON.--
N NN O o 13i 13] To a solution of am ne
W(hy(d)ﬂ/ambmri de salt O (37 ng) in CH2Cl2 is adredUBIOPEA:6204

(0.012 nL? and a solution of 13i (21 ng)_ in toluene
(Heptapa/Ee) Ave.)4: T rihegipper spehby thin layer ehgomeatogwsphy ist WedéAdwhrkound
mjzmtﬁgr _2 urs. The solution is concentrated and the

crude material is purified by silica gel colum

chromat ography to give 6 ng of product 13j. Found m z

ES+ = 721. Exanple 131: HNH2 4 ON NO O SOz O
Steplyly ONNO S S 13k 131 To a solution of anine

hydrochl oride salt O (37 ng) in CH2Cl2,is added DI PEA

(0.0 12 nL) and solution of 13k (26\ny) in toluene

(1.5 nL). The saldtion is stirred :oom tenperature

for 2 hoursi solution is concentr and the

crude material jfs urlfled—bs,b SI|I§ col um

chr omat ogr aphp”“tgy'ghve 15 of produc 1. Found niz

ES+ = 777. Exanpl & 43n: -256 WO 2007/4,3

PCT/ US2007/ 06626 H O NH2 N

10c 10e

MeLi ( 16.5 mL 1.6 M solution, 26.4 mmol) is added dropwise to a suspension of Cul
in THF at 0°C to form a clear solution which is maintained at 0°C for 10 minutes. A solution
of 10¢ (800 mg) in THF (8.0 mL) is added dropwise to the mixture at a temperature of -50°C
or less. After complete addition, the reaction mixture is warmed to 0°C over 20 minutes.
The solution is then cooled at -78 °C. To this solution is added methyl iodide (10 mL). The
reaction mixture is warmed to room temperature over 1 hour. Saturated aqueous NH;Cl
solution (50 mL) is the added to the solution and the solution is stirred for 10 minutes. The
precipitate removed by filtration. The filtrate is partitioned between EtOAc and water. The
two phases are separated and the aqueous phase is extracted with EtOAc. The combined
organic phases are dried over Na»SOs, concentrated. The residue is purified by silica gel

column chromatography (heptane/EtOAc, 4/1) to give 10e (380 mg). Found m/z ES+ = 298.
Step 10-E:
Compound 10e is converted to amino alcohoel 10 according to the procedure described

for transforming compound 8f to 8j.

Example 11:

ZT
<

11
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O PNPONHHNO Il OO0 13m 13n To a solution of

am ne hydrochloride salt O (37 ng) in CH2Cl2 is added
WORPEA33869D. 012 nL) and a solution of 13m (18 nBQT/UR2007/066204

toluene (1.5 nL). The solution is stirred at room

tenperature forH2 rs. Thg solution is concentrated

and the L@ﬁggl IS ified by silicag
col uim cHromatlography to gi 29 n% of product n.
ound nfz ES+ =-6B. = Exanple HONH N O/NY 0OH
To aHsoINutl on of aggine H °N
ﬁhydrochlorlde salt O &QZN én CH2C12 is adged QI PEA
(0.012 nL) and a sol ution of 130 (18 ny) inxfol ene
1.5 nL). The solution is krred at room rlpﬁr\ature
for 2 hours. The solution is concentrated and
crude material is purified¥ silica gel columiib

chromat ography to give 37. 6 ng of product 13p. Found
mz ES+ = 678. Exa

NOHNQ M NN
00 NHO H S,
- lﬂ\/t
O._N
T

11c

o)
" N NH2 ﬁH "
N N \
0 >|’ 7o
T 5

11

Z
O

Step 11-A:

° gl N > H N o
" o T XOYN\{I*O ©
" dh © AN

11a 11b

OH

%
o~

To a solution of Boc-L-t-butyl-gly-OH (907 mg, 3.92 mmol, 1.0 equiv) and amino
alcohol 8i (600 mg, 3.92 mmol, 1.0 equiv) in CH,Cl; (20.0 mL) at 0 °C is added HATU
(1.638 g, 4.31 mmol, 1.1 equiv) followed by and DIPEA (2.0 mL, 11.76 mmol, 3.0 equiv).
The solution is stirred at -20 °C for 24 hours, 0 °C for 3 hour and room temperature for 1

hour. The reaction mixture is diluted with EtOAc and washed with 10 % citric acid. The
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14 Step 14-A: -257 WD 2007/ 133865 PCT/ US2007/ 066204
HOHNH HO NOHNH2 HNNp O N----- NOONOH2 I
wOR@7/183865 13d 14a To a solution of N-Boc am neCL/B82007/066204

(690 ng) in dichloronethane (5.0 nL) at room )
phasest aéﬁpmaaat@d and ﬁleaagu@wﬂmr(lswrwd)mﬂrﬁé)m x e @rgapic layers are
d f 0 ' :
comblIclevapor at asﬁ&li o &ag%%rag%%% éc?‘ﬂ% g?%ﬁngﬁﬁane Cl%&edn%,eri I§Ia2804 and

concerﬁﬂiﬁ;&ﬂ The rédiéud Ryheified byhaligibelicdhagl uroamtdeeaphll (Betine/EtOAC,
wi se addition of saturated sodi um bi carbonate. The
1/1)tol%\)‘?ePf§d‘a"‘rtéla§bB£Pat ed and the organic layer with

Wps DeGutbh 3 i bﬁlﬁ'llgr('l 2?) Qf && t&l@zé% mih!ﬁtt 8rogdisy g&lerﬁ a solution
concentrated to grve UCt am ne Foun
of JorES+reagéiﬁ (3$t dh fﬂ.@ ). HTH‘I@ mlbﬂure Ns Nwa@med 4a H°QN hdHidred at this
solutlon

tempefay 074 S b D RPEAES ﬁgf{f‘a‘iﬂeﬂﬁjedﬂc%}%‘i" afidiign gEEPTQH (5.0 mL)

and thél %1Qtu§c5ﬂa tg%d"%ﬂuct:eclp g@tgd@gga% H:AT!IIJS %&s Jaré)ség)haat@lnzﬁld@hg Gdveous layer

is extracted w1th EtOAc. The organic layers are com 1ned washed with brine, dried

(Na;S04) and concentrated to give 11b (1.16 g).

Step 11-B:
OH
H,N NH,
HO
OH © K N
'®) E \ 0 HCI L4 [;l N % O ‘
Y Yo g >(°wr“\;/§o
™ - 0 AN
11b
11c
HO HO
H NH, H NH,
— N - . N
N o N O
0 H H e
HZN\_/‘,%O XN\H/N\_/&O
/T\ 0 /i\
11d | 11e

To a solution of ilb (768 mg, 2.0 mmol) in DMF (2.0 mL) and CH,Cl, (2.0 mL) at 0
°C is added HATU (836 mg, 2.2 mmol, 1.1 equiv), 7f (417 mg, 2.0 mmol, 1.0 equiv) and N-
methyl-morpholine (0.658 ml.,, 6.0 mmol, 3.0 equiv). The solution is stirred at room
temperature for 3 hours. The reaction mixture is added saturated aqueous NaHCOQ; solution
and EtOAc/diethyl ether 1/1. The two phases are separated and the aqueous layer is extracted
with EtOAc. The organic layers are combined, washed with 1.0 N HCI, brine, dried over

-248-



mmol, 1.2 equiv), amne 14a (95 ng, 0.2 mol, 1.0
equi v) and N nethyl -norpholine (0.066 nL, 0.6 mol,
w@2@7a8p868¥) . The solution is stirred at room PCT/US2007/066204

tenperature for 3 hours. To the reaction mxture is
Na,SOadged] eencentzated ad&@o@@dﬂaméommmﬁeénby silica gel column

chromghé‘}%?ﬁ)g th%&@[é/Et%l—F‘ &y g)]ljo ngve &}F . phases are separated

aqueous Fac d with Et OAc. The

oTguiorcacetiayeid$3 erneL)cl@ rabdidaletd a soRfioa df M ¢ i CHLEIC 3.0 mL) and the
brine, dried over Na2SO4 and caoncentrated. The crude
soluthlildg shirred at; TQOR, fEMperafirg, {pr d; hqug, aTB@ solyent isthen evaporated Saturated

oG ATCRILTah o e FF udllle g, 1 g pses

separated anid sbobquedus layel is ek vacedtvith (8H, 015 The obnic dayrers are combined,
. , tenperature and TFA s added. The m xture is
dried %Vtet[rgﬁbgﬁﬁadﬁ_cgn‘l‘?&gf‘@dQ‘ég’t"&ll%l ch the solvent is
eYSRQb18tiSElof N-rﬂétﬁ}»l%o%@hﬁﬂ? (P88n1. Sarfdl 7 ﬁé%gydnﬂte (25 mg) in
di chl or onet hane he pH's adjuste
CHzClbys &ddgqbwlé el aag) |1Eh¢ sofut@ausustmeédt Wi wmpbmme tfm‘hh@ms The

ot T SRR A bRGALAA G BB e 1e o1

mg). concentrat ed to give the product 14b Found mz ES+
=616. -258 WD 2007/ 133865 PCT/ US2007/ 066204 Step
14-C HHONH ON(foHNO 14b + SNONOO NHN

StepIQ-é:A'C HONH NOHNO O(NHNO N O

ﬁ«ﬂ " H QN
N H\/'L © T HoH ) e
Ty ‘ O
TS T

11
€ 11

To a solution of alcohol 11e (91 mg) in CH,Cl, (0.6 mL) at 0 °C is added DIPEA
(0.160 mL) followed by a solution of Py«SO; (89 mg) in DMSO (0.6 mL). The solution is
stirred at 0 °C for 10 minutes. The mixture is loaded directed to silica gel column and

flushed with heptane/acetone (1/1) to give product 11 (65 mg). Found m/z ES+ = 534,

Example 12:

12

Step 12-A:
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14d To a solution of pyrazine-2-carboxylic acid (20

mg, 0.16 mmol) in DVF (1.0 nL) and CH2C12 (1.0 nL) at
w02@711338e8lded HATU (73 ng, 0.19 mol, 1.2 equiR{T/USI00TIE66204
14b (100 ng, 0.16 mmol, 1.0 equiv) and
N- net hyl - nDrph line (O. 053 m., 0.48 mmol, 3.0 equiv)
The so stlrred at roon1tenperature for

hour s. To the ea n1xture i s added satura

aqueous t et Ayl ether

The two phases e separ ed and e aqueous Iay |s
xtract ed with &t OAc. j ayer s-are—eonDi'n

brd with [IN HC, br| neH drlled jover Na2SO4 and
12concentrated The crude nmateri$l 1 SOpurified by S|I|ca
ﬁel col uim chromat ogr aphy (hepgne/ EtOH, 9/ 1) to give 2c
product 14c. Found m z ES+ =722. To a sol ution of
al cohol 14c¢ (110 ng) in CH2C12 (0.6 nL) at 0 Cis
adivhenb BRldeBAl 120a 18 Opmepared dirdrovial aly eychabiutanbos aotording to the

ul fur .trijoxjde ri.di omplex {89 ng) in DVSO (0.6

pmcedﬁr‘ﬁ desgribe dlstgfh'(e Xﬁ% s gﬁfrf%g’ggﬁt 0 C for 10 mines. The
NTX b 4bRitibs of B@@Ldet E’L'lt?legltyL(YHQ@?ﬁn@ $2bingdol, 99 eq@ﬁbtﬁﬂa 12a (200
and flushed with ane/ Acet one to 8lve product

mg, 120 mpmgl, 1.¢eawy) i £HzCk (19.07md.) aEx ds pgded EB’QFW/\@ 55 g, 1.44

ik et T R
stirredH2 N2®°O 6 MYMNpurd afid D|°.l§ for 1 h. The reaction mixture is diluted with EtOAc

and washed with 10 % citric acid. The phases are separated and the aqueoﬁs layer is

N
H

extracted with EtOAc. The organic layers are combined and washed with saturated aqueous
NaHCOs;, brine, dried (Na;SO4) and concentrated. The residue is purified by silica gel
column chromatography (hexane/EtOAc, 1/1) to give product 12b.

To a solution of 12b (0.40 g, 1.05 mmol) in acetone (10.0 ml.) at 0 °C is added a
solution of Jones’ reagént (3.0M, 2.1 mL, 5.3 mmol). The mixture is kept at 0 °C for 1 hour.
The reaction is then quenched by slow addition of i-PrOH (3.0 mL) and the mixture is then
diluted with EtOAc. The phases are separated and the aqueous layer is extracted with
EtOAc. The organic layers are combined, washed with brine, dried (Na;SO,) and

concentrated to yield 12¢.

Step 12-B:
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15a H=HONNH2 NNYNOOO N=15 Step 15-A To
a solution of amne (87 ng, 0.2 mol, 1.0 equiv) in
WO Bw7(183845 mL) at room tenperature is added  PCT/US2007/066204
2- bromo-pyrimdine (32 ng, 0.2 mol, 1 0 equiv) and
DI PEA (0.034 niL, 0.2 mmol, 1.0 eqw Th ution

is heated at 8 Cfor 24 ho S

purifijed bysl pca gel chro?ﬁ

(Keptare/ pcef one, 1/1) to g veQJIesEre Found
NS, —St-ep—15-B—»260 WO 200701

CH2C12 POO add DI PEA (0.12 %é and @30 1 on of
PyS03,, 580 ng) in DVBO (0.6 nl). sol ution

stirred at rt for 10 m ns. The solutlonlsloazdedto
silica gel and flushed, with heptane/acetone (1/1) to
give 28 ng of product 15. Found m}z ES+ = 513.
Exanple 160 HO NN NH2 0O N NNO'Ot S 16

of thiazole: OH H OH o
>LO)LNjiWN

nt hesi s

To a solution of acid 12¢ (0.39 mg, 0.99 mmol) and 7f (206 mg, 0.99 mmol, 1.0
equiv) in DMF (8.0 mL) and CH,Cl; (8.0 mL) at 0 °C is added HATU (452 mg, 1.19 mmol,
1.2 equiv) and N-methyl-morpholine (0.33 mL, 2.97 mmol, 3.0 equiv). The solution is
stirred at room temperature for 4 hours. To the reaction mixture is added saturated aqueous
NaHCO; solution and EtOAc/diethy] ether (1/1). The two phases are separated and the
aqueous layer is extracted with EtOAc. The organic layers are combined, washed with 1.0 N
HCI ag. solution, brine, dried (Na;SO4) and concentrated. The residue is purified by silica
gel column chromatography (hexane/EtOH, 9/1) to give product 12d.

To a solution of 12d (100 mg, 0.18 mmol) in CH,Cl» (1.0 mL) and DMSO (1.0 mL)
at 0 °C is added DIPEA (0.19 mL, 1.10 mmol, 6 eq) followed by PysSO; (87 mg, 0.55 mmol,
3 eq). The solution is stirred at 0 °C for 10 minutes. The mixture is loaded directly to silica
gel column and flushed with heptane/Acetone (1:1) to give 55 mg of product 12. Found m/z
ES+=532.

Example 13:
0
"-. H NHz
N
N 8]
0
H,N \/& .
//T\\ 13f
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NNNH2NNNR2 HNOOO0O HRNNOO O S 16a 0 CND Br
NHOHOINNNNH NNH H~ NYNNAOOO~NNNNO
wWQ207/1¥863 S = N, SS 16 16b Step 16-A -261 VELT/US2007/066204
2007/ 133865 PCT/ US2007/ 066204 Benzoyl i sothi ocyanate
(162 ng) is added to a solution of amne (400 ng) in
Ste Ig_%ﬁtone (4.0 m.) . The solution is heated at 70 C for
P ours. Potassium carbonate (40 ng), water (0.4 nl)
and MeOH (4. O rTL) ar @H hen adde
r 4 hours. The

sol ution i g?gd at
ture is ntr te® and w.grude residue is

Qurified by si I oc chro phyolqCH2C121Me
t @i ve thiour a i nt er megj

<) .
?}; tep 16-B:. The N our ga 170 ) and ” o N 0
24prono- | - pyrazi n- 2yl - ;\,Tébm’e @y) are d & 0
in ethanol (0.5 nmL) and theoso- tion is heatdd t

rdlux for 1 hour. The crude natlefial is purifie

silica gel chromatography (CH2Gl2/EtOH, 9/1) to give
product 16b. .Found miz ES+ = 598. Step 16-C 13b

To a solution of Boc-L-t-butyl-gly-OH (711 mg, 3..08 mmol, 1.0 equiv) and amino

alcoho] 10 (600 mg, 3.08 mmol, 1.0 equiv} in CH,Cl; (15.0 mL) at -20 °C is added HATU
(1.4 g, 3.69 mmol, 1.2 equiv), followed by DIPEA (1.6 niL, 9.2 mmol, 3.0 equiv). The

to the solution. The

OH

solution is stirred at -20 °C for 24 hours, 0 °C for 3 hours and room temperature for 1 hour.
The reaction mixture is diluted with EtOAc and washed with 1.0 N HCI aq. solution. The
phases are separated and the aqueous layer is extracted with EtOAc. The organic layers are
combined and washed with saturated aqueous NaHCOs, brine, dried over Na;SO4 and
concentrated. The residue is purified by silica gel column chromatography (hexane/EtOAc,
1/1) to give product 13a. Found m/z ES+ = 409.

To a solution of alcohol 13a (890 mg) in acetone (10.0 mL) at -5- °C is added a
solution of Jones’ reagent (3.0 M, 5.0 mL). The mixture is warmed to 0 °C and stirred at this
temperature for 2 hours. The reaction is then quenched by slow addition of i-PrOH (5.0 mL)
and the mixture is then diluted with EtOAc. The phases are separated and the aqueous layer
is extracted with EtOAc. The organic layers are combined, washed with brine, dried
(Na;SQy4) and concentrated to give product 13b. Found m/z ES+ =423,

Step 13-B:
CH
H,N
o
NH,
HCI
o

13b
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To a solution of 16b (70 ng) in CH2C12 (1.0 nL) add

DI PEA (0.12 nL) and a solution of PyS03 (80 ng) in
WOMBO1§865 nl). The solution is stirred at rt POT/USI07/066204

mns. The solution is |loaded to silica ge

Tl o bachb{08 T 2cbpowd MY (66 gLy abERAgh 6.0 mL) at

i QORI R BT R R G 24 i 1

equiv) Eﬁﬂ'NeﬁEfP@]Zhﬂﬁﬁﬁﬂlﬁe (CH69HMDLAGN S, .INeGuiv)N The I91utENQGs Gtirred at
00 O 7a 17 HOHO—|NNHZ N N OO
room *e%ew%f ifpr=3 Bowrs. 11%: regeion mpxtare ppadded @Pﬁeﬁtd:lawowalal{cos

)1 i
solutloﬁiné% tt@Ac/metl%ﬁ emré?ii)l) an?e%%%?élsda% r%)a:aﬁ.‘éd %&h@‘Aﬁg&% layer is
extractaaﬂ d\eﬂi Etﬂz’s: nTlxtt ogenic dayery ancedmdinedpwashed with 1IN HCI, brine, dried

over Na,SO; and concentrated. The crude material is purified by silica gel column

chromatography (hexane/EtOH, 9/1) to give product 13d. Found m/z ES+ = 577.

Step 13-C:

13e 13f

To a solution of alcohol 13d (450 mg) in CH»Cl, (0.6 mL) at 0 °C is added DIPEA
(0.504 mL) followed by a solution of Py-SO; complex (372 mg) in DMSO (0.6 mL). The
solution is stirred at 0 °C for 10 minutes. The mixture is loaded directed to silica gel column
and flushed with heptane/Acetone to give product 13e. Found m/z ES+ = 575.

The product is dissolved in 15 mL of 4.0 M HCl in dioxane. The solution was
stirred at room temperature for 2 hours. The solution is diluted with 50 mL heptane and .
concentrated to give crude product 13f, which is carried on to the next step with no

purification. Found m/z ES+ = 475.

Alternative synthetic route from 10 to 13d.

{Boc),, DIPEA

CH,CI,

10

To a solution of 10 (1.95 g, 10 mmol) in CH,Cl; (20.0 mL) at room temperature
added Boc anhydride and DIPEA (0.434 mL, 10.5 mmol, 1.05 equiv). The solution is stirred
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tenperature for 30 m nutes. The phases are separated
and the organic |layer is washed with brine, dried
wWo@/1382504, and concentrated. The crude nat ePCHIUS1087/066204
purified by silica gel chromatography (heptane/EtCAc,
at roond femperapurgifors2 hewrs.udhe otient is @@perated Bndile igbidye Bpurifigdby

- [l Lid. JFound = 491. 1/7-B:. T
sitca eéfsryBiafbBemety AR g Ao 1D PR aRokde 1o
added PPh3 (38.6 ng, 0.147 mvol) and foll owed by

1- azi dopropan-2-one (14.5 ng, 0.147 mmol). The
solution i eated at 90 C for 1hour.. hen

2-nmet h opane-1, 2 di ani . 20 added and
the so K I s heat ei'ﬁg%?%@ga for tes. The
crude m xtyr e sosepar atgg.hy silica gel {c H

chr omat ogr ajhy (CH2C12/ Et OH, 4/1) to affofd c (22

my). Found h$&z ES+ = 530. Step 17-C. To &osd& ution of
17¢ (22 ny,440. 042 nmol) in CH2A 2 add DI R4 (0. 044 ni,
0.252 mol) and DVMSO ( 0.5 mL). Then the solution is

%ﬁgé g&i}lltl&l O Sty %Qg gél 598 ri‘%n?lg g torfE80.0 Iﬁﬁ)ngd’@dadded

olution 1s stirre r 10 m nut es.
Jones' rdagénii(€%2 anlg 39c5pamat,8d) &yuiv)c ihosalutign égxtiyred at 0 °C for 1.0 hour.

The reqel S auFno0by I BB0 T30RHeS Pk Rt ien difited wit
EtOAcRR A B iTrgzph’a’.éééﬂd& sepathedAnt 1l Nuedd 196S0BL rdetedWitHEIOAC.
NH2 HO ON HZN\ NH O aNN H 0 18a 0O 18b O HO -

The organic layers are combined, washed with brine, dried over Na,SO,4 and concentrated.

The crude material is continued to the next step without further purification.

OH

Y

To a solution of carboxylic acid 13b’ (1.0 g, 3.2 mmol) in CH,Cl; (8.0 mL) and DMF
(8.0 mL) at 0 °C added 11¢ (673 mg, 3.2 mmol, 1.0 equiv) followed by HATU (1.45 g, 3.8
mmol, 1.2 equiv) and N-methyl morpholine (1.05 mL, 9.6 mmol, 3.0 equiv). The solution is
stirred at room temperature for 4 hours. To the solution is added EtOAc and sat. aq.
NaHCO;. The phases are separated and the aqueous layer is extracted with EtOAc. The
organic layers are combined, washed with 1.0 N HCl aq. solution, brine, dried over Na;SO4
and concentrated. The residue is purified by silica gel chromatography (heptane/acetone, 1/1)
to give product 13¢’ 975 mg. Found MS ES+ = 464. |
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tQ O NH2 00 0 NH2 ONN H QVY)-N 1Bd 18c O H 0 O NHz
N 18 Step 18-A: A solution of 18a (89 ng, 0.2 mmol) in
w@kdaa23s86d. 0 nL) is added cycl ohexanone (0. 22P@TDB2007/066204
0.023 nL). The solution is stirred for 20 m nutes at
gom tenperature after which sodiumtigiacetoxy
orohydride (0.4 mmol, 84 ng) is a and stirred for
” 20Hm nutes. To the reacti ureg, adgHsat .
NCOBL.s oNHI -on—Fhe—organsc | ayer &parat eH,
queoud| | ayer and the aqueous | aye extra ed
wibbth Qi ¢ Oret hane {3 X -264 WD 2007/ 133865 O
PCT/ US2007{ 066204 10 m.). The organic | agers ar
conbyjzped, dried (Na2SO4) and concentrated, @ gi ve 97
ng of 18b. Step 18-B: A solution of 18b( ng, 0.183
eed ﬂask'%o%u%gslﬁd ﬁ@&:dﬁt(ﬁNL(o@43ﬁ6 HUTGh didxind.) Thedddlhition is
(Boc) 20 (0.27 . The solution is stirred
stirred aftropmGpMPerAINES ﬁlfllr%hffl@-r Thﬁ Scrimnt is then eyappFatechgive cfugde product

s 1 a
130, iR Ro oo et ienR i Giich £Blda MEGks Shed, £s- =
362. is dried over Na2SO4, and concentrated. The residue is
purified by silica gel columm chromatography (el uent:
acetone/ heptane, 1:1) to give 95 ng of 18c. Step
18-C. To a solution of 18cpol73 ny, 0.12mmol) in CH2C12
(0.5 n), DIPEA(81.tLH 0J46 mml) and DMSO ( 0.5
) .are added. Then bptie 36/ W@ion is _cogled to 0 C and
0. 23 mmol )i s added 1@ solution_is
ed gt QHC for 10 ninutes. The ¥i xjunes are OH
t_by siNH,ca gel chronatograp
\ pne, 1/1) to afford 67 Hy ]Qsd. Stllep
18- D Qhe pr dduct 18d (66 ng, O. mgf'hw&yoi di ved
i n diGixane 1_m nm.) and the

13d’ | ' 13d

To mixtures of Boc-L-t-butyl-gly-OH (297 mg, 1.29 mmol, 1.0 equiv), 134’ (515 mg,
1.29 mmol, 1.0 equiv) in CH,Cl, (7.0 mL) at -20 °C added HATU (585 mg, 1.54 mmol, 1.2
equiv) and DIPEA (0.696 mL, 4.0 mmol, 3.0 equiv). The solution is stirred at -20 °C for 12
hours then 0 °C for 1.0 hour. To the solution is added EtOAc and sat. aq. NaHCO; solution.
The phases are separated and the aqueous layer is extracted with EtOAc. The organic layers
are combined, washed with 1.0 N HCI aq. solution, brine, dried over Na,SO4 and
concentrated. The residue is purified by silica gel chromatography {(heptane/acetone, 1/1) to
give product 610 mg. Found MS ES+ = 577, ES- = 575.

Example 13h:
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solution is added 4.0 N HCO in dioxane (0.105 nL) at O

T. The reaction mxture is stirred at rt for 24 hours
w@baoen3sshsi ch the reaction mxture i s concentr aP€HUSINB066204

residue is dissolved in DCMand the solution is

washed with sat. NaHCGB aq. solution, brine. The

i L ey S

DIPEAROTRI L lhid eH;oﬁlti-dn cIDlBIg K Nng )\inNoNeftQ 13 Eﬁ[? Cémgggﬂuﬁ&l 1(s}s|t1rred
Step 19-A.. - 265 WD 2007/ 133865 PCT/ US2007/0 4 N
at roowenlmratweéow b?l@s ol heelytepry is conasptrateghand the capdedagtenial is

i B9 ESCBEBGEAALRy APk DSOBGRGEANAR Kl 5+

=741.19- B: H(}IHbOC,N(}I --. OH NN HNNN NHZI\IOO
Oboc.NNO OO HOI19a

Example 13j:

To a solution of amine hydrochloride salt 13f (37 mg) in CH;Cl; is added DIPEA
(0.012 mL) and a solution of 13i (21 mg) in toluene (1.5 mL). The solution is stirred at room
temperature for 2 hours. The solution is concentrated and the crude material is purified by

silica gel column chromatography to give 6 mg of product 13j. Found nvz ES+ = 721.

Example 131:
O
H NH,
N
o) N o)
0 o7 0 H H
O_: h O¢ Ph O
S,_hil N S"’Tl NTN\/KO
E\S B ° AN
S
13k 131

- To a solution of amine hydrochloride salt 13f (37 mg) in CH,Cl; is added DIPEA
(0.012 mL) and a solution of 13k (26 mg) in toluene (1.5 mL). The solution is stirred at room
temperature for 2 hours. The solution is concentrated and the crude material is purified by

silica gel column chromatography to give 15 mg of product 131. Found m/z ES+ = 777.

Example 13n:
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HCl 19b 4N HCO HOHH NN NHNNOOO z. O
HCl 19c To a solution of Boc-L-cycl ohexyl-gly-0OH
W@ 2003933865 1.53 mmol ) and 19a (800 ng, 1.53 nP@Cl/USH00066204
equiv) in CH2C12 (7.0 nL) and DM (7.0 nL) at 0 C
added HATU (697 ng, 1.8 nmol \ 1.2 equiv) and N nethyl

nor pholine (0.505 nL, 4.6 HThe
solution is stirred at roo |N4 hour s.
To the solution is added Et OA NaHCGCS.
Fhe Qké

es are separ? eq4anﬁ t eops layer is
Mact ed with Et QAc

ution, brine,

‘ O
ed over Na2SO4 - 266 d; 133865
JUS2007/ 066204 a oncentrated. The residue is
purlfled by silica gel~chro tography
(Hﬁbtane/acetone 1/1) tog Ve product 19b. Found MsS

. b
oY aaalbitn & oinphSolBid kP 10 YR M ERLEHsi iy piema
(0.012ir8L pxap e satuedn tof 1gmv e Scimgyl i tohdedei(dlS hBY, Thiisohutiba is stirred at

continued to the next step without purification )
room temperatuRfordhourss sthe solition iggenceniraig! ansl ihe cpydepatyialjis purified

by siliéd ePEbiullnNhP hhtderaphyNo@ive 29 i ol pfdiul? f3nN ARIAd vz ES+=682.

Example 13p:

©’i dﬁw‘“\*

To a solution of amine hydrochloride salt 13f (37 mg) in CH,Cl, is added DIPEA
(0.012 mL) and a solution of 130 (18 mg) in toluene (1.5 mL). The solution is stirred at room
temperature for 2 hours. The solution is concentrated and the crude material is purified by

silica gel column chromatography to give 37.6 mg of product 13p. Found m/z ES+ = 678.

Example 14:

ZTI

O
N
= N
e

14

Step 14-A:
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H2 Ol | NHOi1\ HCA 1 19c 19d To a sol ution of
pyrazi ne-2-carboxylic acid (0.175 g, 1.40 nmol) and
wa2@7(8B8s ng, 1.40 nmol, 1.0 equiv) in CH2A 2PCTUS2001H66204
and DVF (3.0 nL) at 0 C added HATU (639 ng, 1.7 mmol,
1.2 equiv) &nd N-nethyl rmrphol ine (
mol , 3. uiv). TH Lution is sty

Et OAc and s :
and the éﬁuei‘i‘us Day ris exl;_r_a_c;ted vv|

or%&\gk erSpar
sof"ut i oR, i ne, :
The resrd s purified by silica g chro
(hept ane/ acetone, 1/1) to give product 19d. Found MZ
ES+ = 736, EBd = 734, Step 19-D: -267 Wa42007/ 133865

PCT/ US2007/ 066204 H OHH OH NNN N NNNO OO CN

Ha SOi@éjDMf(bJ-IBOC@HﬁnNN (990 mg) i ficopraethar (B.0omidat rpem

cone O 18P b
solven€ig uva@orefté)d inomdo bl)ﬁ dchl@i‘dtﬁdtMeC(i O(Phﬁ?_ﬁsez(d;ﬂgiﬂ) ltJo?:ﬁg rr]&:dgfé The pH

is adlugt@ql méé saw CEOK‘!“F%?ddl@th?t}ﬁﬁf%%ted sadiwn bigarbanate; Thelayers are
separat@g gﬁ(ﬁj tlﬁ%%%r@%lag%ﬁ%wﬁﬁleﬁ%:ﬁ{brﬁg&g gllr}:é%%r NES%)B I?i?tél%ﬁ and

are separ e aqueous
concentrated to give the product amine 14a. Found m/z ES+=477.
Step 14-B:
NH,
O

To a solution of (S)-2-(tert-butoxycarbonylamino)-2-cyclohexylacetic acid (51.4 mg,
0.2 mmol) in DMF (1.0 mL) and CH;Cl; (1.0 mL) at ¢ °C is added HATU (91 mg, 0.24
mmol, 1.2 equiv), amine 14a (95 mg, 0.2 mmol, 1.0 equiv) and N-methyl-morpholine (0.066
mL, 0.6 mmol, 3.0 equiv). The solution is stirred at room temperature for 3 hours. To the
reaction mixture is added saturated aqueous NaHCO; solution and EtOAc/diethyl ether 1/1.
The two phases are separated and the aqueous layer is extracted with EtOAc. The organic
layers are combined, washed with 1N HCI, brine, dried over Na,SO4 and concentrated. The
crude material is purified by silica gel column chromatography (hexane/EtOH, 9/1) to give
Boc-protected amine (Found m/z ES+ =716). The product is dissolved in dichloromethane
(5 mL) at room temperature and TFA (5 mL ) is added. The mixture is stirred for 3 hours
after which the solvent is evaporated in vacuo. The residue is dissolved in dichloromethane
(100 mL). The pH is adjusted to pH 8 by dropwise addition of saturated sodium bicarbonate.
The layers are separated and the organic layer with washed with brine, dried over Na;SQy,,

filtered and concentrated to give the product 14b. Found m/z ES+=616.
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extracted with Et OAc. The organic | ayers are conbi ned,
dried over Na2SO4 and concentrated. The residue is
w@ooo7fisases by silica gel chromatography PCT/US2007/066204

(hept ane/ acetone, 1/1) to give 71 ng of 19. Found MZ
Step 146+ = 734, ES- = 732. Exanple 20 HOH NN Nt

NNSSNNu Il NOO OIIl 20 -268 WO 2007/ 133865

PCT/ US2007/ 066204 H ONNNvVv /O H2 ON N 20a

HCl 19a H O H NN Nl NS NN = q NH,

N
o)
OH N
14b + ~ . o H o)
QNfL Ng Sy N\z/go
( - H O /T\
N

14c

To a solution of pyrazine-Z-carbbxylic acid (20 mg, 0.16 mmol) in DMF (1.0 mL) and
CH,Cl, (1.0 mL) at 0 °C is added HATU (73 mg, 0.19 mmol, 1.2 equiv), amine 14b (100 mg,
0.16 mmol, 1.0 equiv) and N-methyl-morpholine (0.053 mL, 0.48 mmol, 3.0 equiv). The
solution is stirred at room temperature for 3 hours. To the reaction mixture is added saturated
aqueous NaHCOQ; solution and EtOAc/diethyl ether 1/1. The two phases are separated and
the aqueous layer is extracted with EtOAc. The organic layers are combined, washed with
IN HCI, brine, dried over Na;S04 and concentrated. The crude material is purified by silica
gel column chromatography (hexane/EtOH, 9/1) to give product 14¢c. Found m/z ES+=722.

To a solution of alcohol 14¢ (110 mg) in CH,Cl; (0.6 mL) at 0 °C is added DIPEA
(0.160 mL) followed by a solution of sulfur trioxide pyridine complex (89 mg) in DMSO (0.6
mL). The solution is stirred at 0 °C for 10 mines. The mixture is loaded directly onto a silica
gel column and flushed with heptane/Acetone to give product 14d (71 mg). Found m/z ES+
=720.

Example 15:
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To m xtures of 19a (75 ng, 0.14 mol) in CHC12 (1 nl)

added DI PEA (0.05 nL, 0.29 mmmol) at 0 C, 20a ( 0.18
wonwl7/133865 t ol uene sol ution). The solution is sSPCT/UBWOAN66204

OCfor 30 min after which it is quenched by addition

of citric acid (10%|aq. solution, 5 nL) and Et OAc.

The phases are separ and the aqueous |ayer is

extracted with Et OA¢i colqbi ied organic |ayers are

washed with brine, dri erNNa2SOynfil tered and
concentrated. The regsi dde Ils puri i ed by silica gel
chr omat ogr aphy Ponex~ 1P1) to give 59 ng of
20. Found Mz, E§+ = 752, ES- = 790.] Exanple 21: N O

HCI N2 O N N N HY OO 21 -269 WD

2007/ 133865 PCT/ US2007/ 066204 0 Q H O N NH2 N NH2 HCl

PHHNPI/H  p NONNNI® O ONNNNO Oe // NO

AM HCI I Dioxane 0 O O-T- )~ 21 21 f i. Phosgene O
Schemgi o3 N NH2 N 214 H2N O O

Step 15-A:

To a solution of amine (87 mg, 0.2 mmol, 1.0 equiv) in IPA (0.4 mL) at room
temperature is added 2-bromo-pyrimidine (32 mg, 0.2 mmol, 1.0 equiv) and DIPEA (0.034
mL, 0.2 mmol, 1.0 equiv). The solution is heated at 80 °C for 24 hours. The crude material
is pufiﬁed by silica gel chromatography (heptane/acetone, 1/1) to give desired product.
Found m/z ES+ = 515.

Step 15-B:
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O Hii. DDPEANu O 2 HNII OHQHOOH?21 bey ON

O NO~ QOYNHNH2 ' 11 /'<~" N,,r/_~I 0 HATU, DI PEA O
woLvBisexane O |V H 2la 21d 21c Step 21- A PEI/UBZON/066204

NYO O 21 b_Synthesis of compound 21b is carried out

i 1O & selHtieeoktiad 99 an)dm EELELI (D Sunhhadd DIRE ) 13 mL) and a

s A5 ESB FAEAASO s o, BRSSO i,
solutioBtie paddd B sii 1Rl WE DGNEd $3BIBPtaRCTA¢HRADN) ASHRO2S nkp bF
prodp%l%g! ﬂ,\l(glg)}gln%iglséi Qs%%b (ZOHO HOHNNYO 0 HATU, DI PEA

h 9
y N NH,
@

H
\ N\ N\/& 0 0
N== \ : O

Example 16:

JEN
16
Synthesis of thiazole:
5 y  OH ; ., OH
N N NH, Y N NH,
HN A O 0 HZNTN\AO 0 0
/I:\ S /i\
16a
0
Na Br
®
N
7 H 9 7 4 OH
. Y N NH, N N NH,
2 - /7N H
NC)\QY“‘{&OO ] Q}\C\ N Ao © °
S T~ \_g /T\
16 16b

Step 16-A:

-261-



To a solution of N Carbobenzyl oxy-2-nethyl al ani ne 21a
(817 ng, 3.44 mmol, 1.2 -equiv) and am ne 21b (620 ny,
wQ2@7/18a%63, 1.0 equiv) in CH2C1l2 (15.0 nL) at PCTUBH07/066204
added HATU 1. 313 3.44 mmol, 1.2 equiv), followed
[B}ﬁnz)p}FbEsnﬂ(lggcmaﬁﬂ(l Z7mgpisraddéd toza @lu_iqm qf)ammqﬂ@() mg) in acetone

(80 mL, ¥l S R R T 5 B Sl s CASabS Rl (3 g, yater
(0.4 mﬂ) dhdWMECH (42 nilj frethon adlbe tPia SEIGtYERT Ehe Qo ie thedNdated at
he aqueous | ayer extracted with EtOAc (2 x 50

0 n).
80°C ﬁphé hewrgadine mixier is caneniraied m&lememsﬁws\wﬁed by silica gel

Chmma?t r% %@Bﬁ%ﬁ@ canc M“’% Z@o@e}rh églr}%egl é%g@ﬂ ?%ﬂ 9 'ql#/' e

497. by silica gel colum chromatography (hexane/ Et OAc,
1/1) to give 1 g of the product 21c. ESM5, [M+ H ]+
Step 16-B436  Step 21-C. qOHHI /Dioxane N H Il u 00 HNHR O

Gn]lé thl%a&a@;@ﬂo%) Ihe2 %&9& 1&{%%@%@@@ (ﬁghﬁ I_%is@iglrﬂ]/ed in

I s di ssolved i
ethanoUﬂOcﬁ(m )mththd sbhitios @ heatedrio safluxrfed! houn ddwcratepeatetialie

puriiey B A eck irerp BB PEL Pl e b G i R BB Found v

ES+=13%bgs conmpound did not require purification and is
used directly in the next step. ESM5, [M+ H ]+ = 335.
Step 16&(gp 21-D: - 271 WO 2007/ 133865 PCT/ US2007/ 066204 i .

Z’l‘{o P8 & BB RS “FEH% g\'@@l}'\éﬁd%@@ﬁo"u 2f) Shda

solution of Py+SO; (80 mg) in DMSO (0.6 mL). The solution is stirred at rt for 10 mins. The
solution is loaded to silica gel and flushed with heptane/acetone (1/1) to give 25 mg of

product 16. Found m/z ES+ = 513.

H O
N NH
N
N 0 o
el
/l\
17

Example 17:

-262-



Am ne 21d (169 ng, 0.46 mol) is dissolved in
Di chl oronmet hane (2.3 nL) and the solution cooled to O
w@200%a8386mt ed NaHCO3 (2.3 nlL) is added and t hePGDUSL0T066204
stirred vigorously for 5 mn. Stirring is stopped and
hosgene (0.46 niL, 0.92 mml of 2M sol ut+9n in
luene) is added to the lIower Dichloro hane | ayer
[ at r,pondH
N

E vi gor dtfd stirring is continued for 1™
e Mie solution is diluted with
DRchlor ofret Bane (10 nl), the | ayer ssqepar at’e
2

NH,

HZN_\,_O&%Sm c | coll ected and dried over :
olUtion i hen evaporated to dryness and ®s used
/ErrecéJF% in the next step. A solution of/rhe
i socyadate of 21d in CH2Cl2 (7 nL) generated dPwve is
added to a cooled solution (0 C of am ne
hydrochl oride salt 21e (82 ng, 0.17 mmol) ih CH2A 2 (7
m.). DIPEA (0.24 nmL) is then added and the sol ution

stirred at roomtenperature for 2 hours. The sol ution
i s then concentrated and the crude materlial purified

lica gel columm chromat ography (Aone: Hept ane
OH
M4 =\36. Step 21-E: QH O H -zl
ONNYN4  !,,,,AHNONO O ¥ 2
NHchl/zvuera@e NN NUN O0O—ON || lmﬁlf 210 o
{ Bemzyl ogycar baate 21f (11 mg, 0.0 Q3VYmppr) os
‘aissﬁ?\vedin Et\DAc (3 nL). Air was acugted and
flask purged with N2. Palladium (10 %on C 2 q%) IS
added and the m xture -272 WO 2007/ 133865
PCT/ US2007/ 066204 fitted with H2 ball oon. The
reaction is allowed to proceed for 5 h and then
Step L-@pped by filtering the mixture through a celite
bed. - f | S g mRRNC [
qugxas%;g?wg Oﬁggltss?na%dle}d angﬁp hgﬁglg%l? %oonlﬂg?é(fde&d osralt' '
NaHG@:r( 40ndl) arehCeUh hbd anled 423 mmphds sdded THbe sokiuck is atipbdat room

tempelud Py S P OB DARE PR B0 SR FISaRS LRy ifteshest with
brine,?lgig@ bdgxﬁéggl(%fazng:c\dﬁééﬁaﬁﬂj THe fude FMdzial Is\hutifidd by sitica gel
chromatography (heptane/EtOAc, 1/1) to give product 17b (1.20 g, 21% yield) as light
yellow solid. Found m/z ES+ = 491.

Step 17-B:

To a solution of 17b (60 mg, 0.122 mmol) in dioxane is added PPh; (38.6 mg, 0.147

mmol) and followed by 1-azidopropan-2-one (14.5 mg, 0.147 mmol). The solution is heated
at 90 °C for 1 hour, Then 2-methyl-propane-1,2 diamine (0.20 mL) is added and the solution
is heated at 50 °C for 30 minutes. The crude mixture is separated by silica gel column
chromatography (CH>Cl,/EtOH, 4/1) to afford 17¢ (22 mg). Found m/z ES+ = 530.
Step 17-C:

To a solution of 17¢ (22 mg, 0.042 mmol) in CH;Cl; add DIPEA {0.044 mL, 0.252
mmol) and DMSO (0.5 mL). Then the solution is cooled to 0 °C and Py*SO; ( 20 mg, 0.125
mmol) is added. The solution is stirred at 0 °C for 10 minutes. The mixtures are separated by

chromatography ( Heptane/Acetone, 1/1) to afford 17 (5 mg). Found m/z ES+ =528.

-263-



HOHH ONN NNNOOO Q 022 Scheme: -273 WO
2007/ 133865 PCT/ US2007/ 066204 O H HO N~boc O H O (NH
W0 200743386 N, boc -r N NHz QI Q) HC 22a 22b PCIOHS1H0M066204
NONHNOOO"~VI HOHHOOHHNY,, "-V HO ON
NCOrNNuNr O OOOOENO OJ !0l z 22d 22¢c H OH
NN ANNYNOOOQ 0 22 Step 22-A: To a '
Examé‘gﬁjti on of Boc-L-cyclohexyl-gly-OH (2.0 g, 7.8 nmmol)
in CH2Cl 2 (15.0 nlL) at

18

Scheme:

Step 18-A:

A solution of 18a (89 mg, 0.2 mmol) in CH;Cl; (1.0 mL) is added cyclohexanone
(0.22 mmol, 0.023 mL). The solution is stirred for 20 minutes at room temperature after
which sodium triacetoxy borohydride (0.4 mmol, 84 mg) is added and stirred for another 20
minutes. To the reaction mixtures add sat. aq. NaHCOj; solution. The organic layer is

separated from aqueous layer and the aqueous layer is extracted with dichloromethane (3 X
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room tenperature add HATU (3.5 g, 9.3 mol, 1.2
equi v), norpholine (0.679 n., 7.8 mol, 1.0 equivV)
wa@r@7NBIset hyl - morpholine (2.6 nmL, 23.4 mol, 3POI/US2007/066204
equiv). The solution is stirred at roon1tenperature
10 mL). oFhegorggnie tayersipse sembinpdiried (NASO 2 aerbepreeutratediioRive 7 mg of
18b. ad. NaHC03. The phases are separated and the organic
phase is washed with 1.0 N ag. HCl, and brine. The
Step 1&®:ution is dried over Na2SO4 and concentrated. The

residue is purified SI|IC&8 col um
healaen et MIN(7 megh lkmeain DeMisagded BeNOc6enmob 1 uL)

s R Bt R v g

after whichi@lis iwaskdowialn ¢.0ax ¢1C1ag. Sbhtléni (0Mnll)s sf!dg. I\Qﬁl&ﬂg soh@itn (1 mL)
tenperature_ for_ 1 hour. The solution is then . . .
and briggnbhsrpreanie dpyepisdirisdawer Na:Sisy andigosgertrated obhe regidye is purified

oSSR Bt S ORSANTBIE 0 S

Step 18%h (263 ny, 1.0 mmol, 1.0 equiv) and pyridine (0.242

T igtiona 165 ﬁ’ama?@if%é?@aﬁéfqe%ﬁﬁ@rs&ﬁﬂbiiu’%%"@aaéd 046
mmol)fld DMSO LD QL) S IR DSl (UF BT chlel 100 Xt DI 5y0p (37

mg, 0.231hmud). is bddedd TS sokatidd & stiftedjat @ 2C Gor TDonmugs| The arixtofes are

separats s ipa €61 QInTIGETBI: CHERARTY ASERpCo Ty (AT o7 pe OF 184

Step 18$5:042 nmL, 0.3 Hanoi, 3.0 equiv). The solution is
stirred at roomte erature for 2 hours. The sol ution

i Bhetpreduct b8di€d mp, G104 mm0@eb disedlvehinahiekane (&2 odl)ad tlnes

fl / / t duct. 2
solutiof i A8 4t it )R RRERSOCHRRL Ly . [ hehedGioR GiHRG s Sffred a
rt for 22 Zldul(s&@teffﬁrhlcﬂ tAOreacion duxltlﬂ‘e GHiatehtfaled) "IfHe)res’iaiﬂa iPdREAved in

mL, 0.535 mol, equi v) and a sol ution of

DCM nggsqlgtloq]@ waghegwith fas) NanC@g agrspiptioppbrinoydde cggapic layer is
dried 0?%1) az-gbﬁ &ﬂel#ﬁtbgﬁgb ﬁ‘rEtll!lé‘nE efgcc%ne g %,elrsrlﬂet[) ?Nér 3. ff Hﬂg of 18.

m nut'es onl1s loa
colum and the colum is flushed with heptane/ acetone

Exampighd) 10 9ive product 22 75 ng. Found mlz, ES+ = 741

ﬁov

Step 19-A:
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Exanple 23: HOH NN O.ONNS,NNUN' 0 OO0 Q "
1Al 23 Schene: -275 WD 2007/ 133865 .

wEONWsB607/ 066204 H H2N~~/ N-boc 0. .0 23b 0PCDUBR007/066204
rNH AN, S, Cl 23 rN, S, H4N. boc aJ of 23a 23¢c 0. .0 HO
.00. .0H rNSSNNOOJ_j “N,S.H~~NH (N--S, N
""YNboc +- NO2 HCl 2 23d HOHHNNN,,V H2NO

3
HCI 19a H OH H \ 0 H/HENH

—_—

N
H

CH

10 19a
HCI

Intermediate 19a is prepared according to the procedure described for the synthesis of 13d.

Found MS ES+ = 491,

Step 19-B:

‘ H OH H boc\N OH OH

H

N N N H 5 N

HZN\AO O o bOC\N o .

N H

19a an
4N HCI

P

19¢

* To a solution of Boc-L-cyclohexyl-gly-OH (0.391 g, 1.53 mmol) and 19a (800 mg,
1.53 mmol, 1.0 equiv) in CH,C}; (7.0 mL) and DMF (7.0 mL) at 0 °C added HATU (697 mg,
1.8 mmol, 1.2 equiv) and N-methyl morpholine (0.505 mL, 4.6 mmol, 3.0 equiv). The

solution is stirred at room temperature for 4 hours. To the solution is added EtOAc and sat.

aq. NaHCO;. The phases are separated and the aqueous layer is extracted with EtOAc. The

organic layers are combined_, washed with 1.0 N HCI aq. solution, brine, dried over Na;SOy4
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.SSNNANOo NO OO rH23g HOH NN,V rNSN _ NuN Q0
OlIl Ol HO23 Step 23-A: To a solution of sulfuryl
w@bkdoonsaes (1. 62 nk, 20.0 mmol, 1.0 equiv) in OMCOLBS2007/066204

(20.0 nL) at 0 Cslowy added a sol ution of
and congspileiti Ree (esidne i purifipdtby s, gelclyomeiEvaphy feepFme/actone, 1/1)

0 1 hour. The sol ution
o gwei(péo%u?l rré(foz[a\l{léjgﬁé%or @Or%%r ?gﬁ roomtenperature
fTara flashaontainihe 1901002 gradded ¢ 0r< EIC] e tietamd 0i0han). The
partitioned hetween et her - 27 V\D 2007/ 133865
SOIVGD‘F’Q:?YM@%O(%B@ZW de mgterial HPPoywhich 1pepntiwed iq i nextigep without
nd e organlc | ayer is washed
pmﬁc&ﬁﬁﬁ%g??%?ﬁgﬁﬁﬁggﬁl C6nger is dried over Na2SO4
Step 19%€84 concentrated to give product 23a (2.5 g). Step
23-B: To a solution of 23a (559 ng, 3.0 nmmol, 1.0
equiv) in CH2Cl12 (10.0 nL) at -20 C added 23b (648
ng, 3;0 mmol, 1.0 equiv) and TEA (0.836 nL, 6.0 mmol,
2, iv). The sol utlon stirred at
ure fob 24 hour d &1 40
i adﬁdto |I’cagelc and §he H H
hept ane/ Et @Ac '

MZC(&D Step,23- &

HN" (IF60Tng® 2. 07 10equ|v[“* DF ( .om_)Oato
£ 208 (2.0 g, 6.2 mol equuﬁ)
HA 0. 154 L, 2.48 mmol , 12eqU|v The solutlonls

stirred g\t roomtenperature for 1, 0 hours. The
solutiof® s filtered and the solvent is evaﬂa‘i’ated

The residue is purified by silica gel. colum

CFY L IRLRH AR ¥azidteREABELFHQM (0.175 g, 1.40 mmol) and 19¢ (938 mg,
1.40 mmol, 1.0 equiv) in CH,Cl, (7.0 mL) and DMF (3.0 mL) at 0 °C added HATU (639 mg,
1.7 mmol, 1.2 equiv) and N-methyl morpholine (0.461 mL, 4.2 mmol, 3.0 equiv). The
solution is stirred at room temperature for 4 hours. To the solution is added EtOAc and sat.
aq. NaHCOQj3;. The phases are separated and the aqueous layer is extracted with EtOAc. The
organic layers are combined, washed with 10N HCI aq. solution, brine, dried over Na;SOy
and concentrated. The residue is purified by silica gel chromatography (heptane/acetone, 1/1)
to give product 19d. Found MZ ES+ = 736, ES- = 734.

Step 19-D:
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(112) to give product 23d (510 ng). Step 23-D. The

product 23d is dissolved in 4.0 N HCl in dioxane and
wa@tiwnaseat roomtenperature for | hour. The BOCI/UB1007066204

is then concentrated to dryness to give product 23e.

To a solution of B-nitrophenyl chloroformate (179 ny,

0. 89 nol, gfv) in CH2C12 (4.0 nml) at room

tenperatu C e (H2700|rlrgH O 89 mmol, 1.0 equivV)

and pyrj dine , 2.0 eqU|v) The
solutionjis stHrr a r on1 e rature for 1 hour

Th NO i9ica gel colum and the
coﬁgnp i sHf | UShegl with he tane/Et CAc (1/1 to 100%

solution of 23f (63 ny, 14 mmol, 1.0 equiv) in
CH2Cl 2 (1.0 nmL) tdded 19c¢ &75 ng, 0.14 mmol, 1.0
equiv) and TEA (0.031 nL, 0.42 3.0 equiv). The
solution is stirred at roo sfature for 2 hours.
The solution is then | oaded [ ggd cpl upn and
the colum is flushed wt

ept an 4§2
100% acetone) to giveN%%iE 101 oy. Fqund z,
ES+ = 796. Step 23- a 101 nmg) in
CH2C12 (1.0 nL) add QI B . sol ution
of PyS03 (70 ng) in DMSO (0.5 nL he solution is
stirred at roomtenperature for 1Qgm nutes. The

solution is |oaded to silica gel colum and the col um
iT® o ohgload 19t hj67(hmg1 &ﬂbtmmﬂ) oeH{4 2.0 )@t 0 &C pdddlDIPEA

(095 w7453 bR b rLey el iR AIE S mrsk 20

equiv) MBMED @ @3S Thesdadon ﬁ%tlh'@clf' ht) 4O FoF 18GhinMhel YafRE which it is
certai n conpounds of Table A agai nst HCV NS3- 4A seri ne

added g3t @ e EleCl @hdsmewnmliﬁ@ém The phawe grsrsopasatas sug thesiqnepus iayer is

h 3- t t HCV-
extractbd Wit KL T THE S ANCERS CArR oo AR 4 B VA B
concenfrhﬂ&dr Tye pdsitlue @ﬁpirifﬂﬂ BiBisdargdl chramatdh@sdphiy *Ql@éi)tebl\é/acetone 1/1) to
et al. 1996 Anal . Bi ochem 240: 60-

give 71%38&#5“%% afga“kﬁls Fef¥rence in its enti rety

Et OAN) to gi ve Pproduct Zb\6(210 ng). Step 23-E: To a

Example 20:
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Exanpl e 25: Luciferase-based HCV replicon assay The
antiviral activity and cytotoxicity of certain
W@ oopasises of Table A is determ ned using a SPOLERNT/E66204
genotype | b HCV replicon cell line (Huh-Luc/neo-ET)
contailning a luciferase reporter gene, the expression
ptfch is under the control of HCV RNA replication
’ ' Bij efly, 5,000 replicon cells are
seeded i INof 96-well tissue culture plates
and ar ¢ al 5\@éch [ oonplete Oul ture nedia
wiHuN é?nlght QOn. sh exm day the culture
nmedi & are repl agced th me |a| on a|n|§g a serially
di | conpound of Ie int fhce of 10% FBS
and 0.5% DMSO. After a ¥8-h treatnent with the
- conpo®hd of Table A, the enalnlng uci f erase
activitied9an the cells are ned u5|ng
BriteLite reagent (Perkin Elner, sl
Massachusetts) with a LMaxll plat d éiular
Probe, Invitrogen). Kjch datq*poHnt N epliesdnt sfft h
aver age of four repkL LV/E%4®ur ~ @50 i's
t he concentration of|t$i§ h the™l uci ferase
activity in the replicon .5Ekeduced by 50% The
cytotoxicity of the conpoun of Table Ais evaluated
using an MIS-based cell viability asdhy. Conpounds in
: t:
oropBalbet UFIch O3 s B Inh B0 G ERRRe DRE (05 .
0.29 mmodnaal0'C2 2006, 18 ximdli, in talueh€Sdutidn ). éBe sohaiondbsirtedlsdd ONT for

.or.less. in, at .of the.ass ecited
30 minghfigk SPEhahis fyanoed by aggton el ke Kb ag,splipn S mL) and
EtOAC. EHePRuIR arddeph@tedahg tl{eoaq‘%&%rlﬁf’dr i éiﬁfa@ﬁd RAHEIOAL MR

routi ne experl ment at i on, many equl valents to the
combirpdavpdriiclagens acti washed vathcbrinet clrmdlsovedblazﬁﬁz;bﬁuerhéaad poncentrated.

Sych. equi-val ent.s ar.e,int ended t b
The relic s BOHEYRLT S5 RO EPeohy CeREnTRGRIR, Dy eive 59'Fe of
20. Fonad MIZ/Es> Ihe2 AE-i=Bsocontents of al | patents

publ i shed patent applications and ot her references

cited herein are hereby expressly incorporated herein

' heir entireties by reference. The -278 WO
Examyf 30065 PCT/ USP007/ 066204  entire contents of
ications U S. S N

copendi ng provisional patent a
60/ 791,611, U S.S.N. 60/79 #8/ and U. S.S. N

60/ 791, 320, each of which iled on @dpril 11, 2006,
and non- pi@vi si onal patent agpl hcapjons cNeai m ng the

benefi t therez;ziiare e¥prq§slw [ or ordt ed
0

?@r
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herein, in their entirety, as applied to the conpounds

of the present invention. -279 WO 2007/ 133865
weON/UsReD7/ 066204 CLAIMS What is clai ned i SPCI/USA07/066204

conmpound of the Formula I: R12 Rl11 Ro OORL | Rz V

N N R14 "."k W RBR8 RO RI3 Y x\ R7 R3 R4Ia
phar mace cally ,accept abl e salts -nd stere0|soner
o Lhereof; Ré| H,s O or 1; re each
ndep ted_f risf 0, 1 Q&(Cﬂ\}g
H,N .
7<?§ gﬁr \R‘Jf analmwc.%@neeach i ngie :(S

sel /f\rom hydrogen or fromthe gr oup con
of al kyl, alkyl-aryl, heteroal kyl, heterocyclykis
het er oar yI aryl -heteroaryl, alkyl-heteroaryl,

cycl oal kyl, al kyl oxy, al kyl -aryl oxy, arylo ,h:{;gsgene
het er oaryl oxy, heterocyclyloxy, cycloalkyl gxy, amim now

N NH,
21
al kyl am no, aryl am no, al kyl -arylam no, ary]l am no",'zN\_/l*o 0 o
het er oaryl am no, cycl oal kyl am no, carboxyallkyl am ng,i\
nono- and di-al k ar boxam de, aral kyl oxy jand

het erocycl yl r’rﬂ\jnq0 each of which may be fur't H&F=*
i ndependeﬁl“f}n

ted one or nore tines w X1
and XZO[ wher (%)al kyI al kenyl al kynyl ,
ky 2@y cl oal o af K het er ocycl yl, NH,
h C%I WA?}J @;‘, aryl a?%ﬂ ;yl\n’ Fram@_wl;xm"ar yl OVJ 7& 1
aiylthio, arylheteroar yI het

het er ocycl yl am no, al kyl het erearyl , or het er oar al kyI
wherein X1

Step 21-A:

Y
0]

21b
Synthesis of compound 21b is carried out in a three step sequence following a litérature
procedure by Busacca, C. A. ; Grossbach, D. Spinell, E. Tetrahedron: Asymmetry, 2000,
11(9), 1907-1910.

Step 21-B:
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can be independently substituted with one or nore X2
noi eti es which can be the sane or different and are
wo pebepasseent |y sel ected; wherein X2 is hydr oxyPCDK82007/066204

al kyl, cycloal kyl, spirocycl oal kyl, heterocycl oal kyl ,
aryl, heteroaryl, alkox aryloxy, thi o, alkylthio,
am no, nono- and d| an1no aryl am no,
aIkyIsquonyI al kyl sul f onam do,

aIkoxyﬁarbDnonxy ;abkyl i do ryDureido hal ogen,
Nor Jpi tro; whergin eae e aeIthed to
be af kyP< aPRoxy, and aryl ca ns bstltu ed<qr .
optlonally i ndelpEaMREAY  Su tltuted ddhe ‘or nore
noi 8134 es which can be the sane or defderént and are
-280 WD 2007/133865 PCT/ US2007/ 066204 i ndependently
sel ected from al kyl, al kenyl, al kynyl, cycl oal kyl,
cycloalkyl aIkyI het erocycl yl , heterocyclylalkyl

ar , al kyl ar aral kyl, aryl het er oar het er oaryl ,
Pq aobyien aﬁrﬁabomynomzemaygalanmavlne«&wm 24y mmol, 1.2

o SR OSSR AT A ¥y PSR o 1 i

HATUG( OINR343(1@noRA4L, edii Q) MRMEI By INPR24)1 250, 7.16 mmol, 2.5 equiv).

The soffsion it BV ghCHICE | [ eatimemtinegs dytedoth RIDAF (15 mL)
and waﬁhé!d withl-dhnadiky {2 qué)‘lmﬁﬁ kﬁﬂle aI E’{/ l\wvtefé V\%galméd%ﬁ.tﬁ’er %‘iﬂg?& layer

hal ogen at oms, and C3-6 cycl , reln ais
extracted witle Fe€DAc gdch SszL) S Tl"hed@gmid daydry aget@obiaed fand washed with

a4 50850 S BRSSO ) 19,1 S 8Lty ot

The resitti¢ is pidiedWysdilid a@omwaﬁuﬂaﬁﬁ) aph @ thdXBhEEATAE| 81) to glvelg
each of which may be independently substituted 'oné€

ofthemﬂ@ct@.lﬁ&SMStﬁMa B3 543% atomor Cl-4-alkyl; Vis
al so selected fromthe group consisting of - Cn Q,
wherein QL is absent, C(O, NH, NC1-4-alkyl),

Step 2G€N( CN), C=N(SQ2CH3), C=N- COH Cl14- al kyl , or C=N- CCH,
and @2 is hydrogen or is selected fromthe group
consi sting of Cl-4-alkyl, O Cl4-alkyl, NH2, N(H)-

Cl. 4-al kyl, N(C1.4-al kyl)2, S02- aryI SQ2- C14- al kyl ,
- 6-cycl oal kyl - Co4-al kyl, aryl ~.heteroaryl and
eterocy@I e, each of V\ﬂbﬁ %ndependently
stijt ufled onegy or(?nre a halogﬁn at om
Cl%l}%LNm -al\f{y bstituted by-@neor rmre
haPogén at Bns -6- cycl oal kyl ; %r
t oget her zfornya 3 4, 5, 6 or 7- menber e 1Jln
aromati c or

arylsulfonanldé c rbo arbalkoxy, car boxam do,
| koxycar bonyl am %ar bonyl ,

The N-Boc protected amine 21c (388 mg, 0.89 mmol) is dissolved in HCI (2.5 mL,
4.0 M HCl in dioxane) and the solution stirred at room temperature for 2 hours. The solution
is diluted with 50 mL heptane and concentrated to give crude product 21d, This compound

did not require purification and is used directly in the next step. ESMS; [M + H |* = 335,

Step 21-D:
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non-aromati ¢ and nmay contain one or nore heteroatons,

wherein the ring may be further substituted one or
woeg/1838aes; R3 is selected fromthe group conBCHUB2YG7/066204

of hydrogen, C 1-4-al kyl and C3-6cyc|oa|kyICb

4al kyl; Xis 0, S, N NRS, CRS or CR5Rsa;

represents 0-4 substituents, each of which |s

[ endently sel ected from hydrogen or fromt
gxg§§oconsbstlng of GIESHPkyl - 6- cycl oal kyl ,
het of mhbch may beN
i ndep ﬁjbstﬂ'ﬂlt’@@%ne or g
hal ogen at om I kyl; R5 is

hydrogen19r oxo orXXiomthe group conS|st|n of’T\
hydroxyl Ci1- 8- alk | 3 GR. & abkenyl, C2.8-al kynyl,
C3_g- cycloalkyl yl, aryI Co- 4- al kyl ,
het er ocycl e- Co- 4- 197 R eroaryl C04- aIkyI ,
C3. 8- cycloalkyloxy(parylox and heteroaryl oxy each of
which may be independepily substituted one or nore
times with a hal ogen atom aryl, trihalonmethyl, or
Cl4-al kyl; Rya is hydrogen or is selected fromthe
gAmipe 2bh 169 ingg0.46 rinpdh) dx gissol @t Br Bickloromé&Rare (2-28iL) and the

SOlutl(ElZ c%o g ﬁéﬁ{jg Ségtggt%ﬁ ﬁa@lﬁ(&{? &ZggaL)g:lqtgqrf&/ed and the solution stirred
vigoroaklyl fof nfin 2 tkring 36 sto alfl'M)ls iR (03611, 0.9F niRfol DM Rolution

may together forma fused hyI cycl opropy ring, a
in Tolpgty:é ds added| tegba lawas Dlpkdgror@thmé@wqy Redpigarowsgstoring is continued

o 1 RAFSaEh MG S0 MR o o BRBAL 6,

layers @&pa#atadi kiyd theQsrgiific mér E@ld&ﬁﬁ dn@defed el NESDOR. THS Sslution is then
et hyl cyclopropyl ring, a fused cyclopentane ring,

evapogntqdl}gél@mﬁ%gﬂlspﬁ 1@Fﬂ)§“¥‘@§@§xtﬁm dyl ring, each of:

RSB S 0 HICD (PRt s

cooled sjgmdne(ﬂ ‘f(c‘.)mﬁ anmplhydmphlonde Al gld a@&ang,b&ﬁ W&ﬁﬁoﬁ iafCH,Cl, (7

or. ring heteroatons,
). A4 %02 SR B e o i A oo aupamin for 2
h Bhe f C
ours. Sé 5 8§gllﬁﬁki)ﬁ ik ‘ﬂg %{ﬁiglentreﬁéﬂl Qﬂ%zﬁe Sﬂlgg 'hﬁy%’féﬂal pAfi&Pby LiflkPhel column

chromq;pg@phy k@&ye.tmeﬂqp;qne ‘Vg?ﬁ%mbtloytt) to give 50 mg of product 21f.

+Q I enyl, C2_8-hal oal kynyl, Cl_g-hal oal koxy,
ESMS@&H al %y|§’t hi o, Cl1_g-al kyl sul fonyl ,

Cl. s- aI kyl sul f oxy, Cl1_8-al kanoyl, Cl_g-al koxycar bonyl,

Step 2(1:%3‘

; , T
Q h 9 Wy N N NH Pd/H2 H NH,
0, N N._N 0 0
7 )%LH T \é/go 4M HCI/Dioxane HN)<U\ er\./g
° °
21f

Benzyloxycarbamate 21f (11 mg, 0.013 mmol) is dissolved in EtOAc (3 mL). Air was
evacuated and flask purged with N,. Palladium (10 % on C, 2 mg) is added and the mixture
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cycl oal kyl - C0. 4-al kyl , aryl -C0. 4-al kyl,
het eroaryl - C04- al kyl , COOH, C(O NH2, nono- and di -
\VanMHﬂB&wﬁ car boxam de, nono- and di-Cl PCT/US2007/066204

C¥g-amno Co4dal kyl , . SQ3H, SO2NH2, and nono-and
fitted mth ballegn.sThe graghemés aléqwqdﬂﬁ) proceed #proS & and then stopped by

ﬁltennglif?éhﬁﬁru{ to@ﬂme BaeThe fﬁhfré}é R fen cHﬁ%ﬂtrg{ed HG1 (4M HCl in

pi rocyc ring
Dioxarteeﬂenb)atscadﬂed; ahe dicebltionnstided fOr amﬁnsndwmmbwabu&eaﬂl mrdryness

irocyclic.rin as 0t ntIy
The SOQEB%? eﬁew@edé@? ge(§ Bﬁﬂ) ES;ES elh 1@% Y@ﬁm H0(
mL '
)atﬂ%%%ﬂdégxdj'eml oé‘?ﬁg%"lﬂyjc?gggﬁg\' oa:&gw’hl. é‘s%ﬁ, A Y = 702.
C2_g- hal oal kenyl , C2. 8- hal oal kynyl, Cl1_8-hal oal koxy,
1 .8-alkylthio, Cl_8-al kyl sul fonyl
Examé‘l‘?g‘- al kyl sul foxy, Cl _g-al kanoyl, C1.8-al koxycar bonyl
C3_7- cycl oal kyl - C04- al ky aryl - Co_4-al kyl
het er oaryl - CO 4- al kyl , C(O NH2, nono- and di -
Cl. 4- al kyl - car boxam de, ino- and
di - CL. 4- al kyl - ani no- COfal SEBH, O*sogNHz and
mono- and di - C 1-4-al kyl su : R7 are
each, |ndependen IyH semected graup
consistlng poXy i nho, Cl4al kyl,
Cl4al koxy, (an egnd 1Q| -d 4a| kyl am no, and C3_
6cycl oal kyl Co. 4a R10, R' and Rl12 are
each, independen ; selected fromthe group
consisting of hydrogen, -4-al kyl and
C3. 6¢cycl oal kyl CO-4al kyl ; O0r R6 and R7 nmay toget her
SchemkOr m a spirocyclic ring having between 3 and 7 ring
atons and having 0, 1, or 2 ring heteroatons, which
is optionally substituted by 0-4 substituents
sel ected from cyano, hal ogen, hydroxyl, am no, thiol,
Cl_g-al kyl, C2_g-al kenyl, C2 8-al kynyl,
Cl1_8- al koxy- Co- 4al kyl , Cl1_g- hal oal kyl ,
C2_8- hal oal kenyl, C2. 8-hal oal kynyl, Cl_8- hal oal koxy,
ad.. 8-alkylthio, Cl_8-alkylsulfonyl,
Cl_g-al kyl sul foxy, Cl1_g-al kanoyl, Cl_g- alkoxycarbonyl
C3_7- cycl oal kyl - CH4- al kyl, aryl -Co. 4-al kyl,
het eroaryl - CO4- al kyl, COON, C(O NH2, nono- and di -282
WD 2007/ 133865 PCT/ US2007/ 066204 :
Cl- 4- al kyl - car boxam de, nono- and
di - C11- al kyl - am no- C-4al kyl , SO3H, SO2NH2, and
nmono- and di - -4-al kyl sul fonam de, or two substituents
taken together forma fused or spirocyclic 3 to 7
menbered ring having 0, 1 or 2 ring heteroatons
selected fromN, 0 and S, which fused or spirocyclic
ring has 0 to 2 independently selected substituents
sel ected from hal ogen, Cl-4alkyl, Cl_4al koxy,
Cl4al kanoyl, nmono- and di-d 4-al kyl am no, nono- and
di -Cl
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4- al kyl - car boxam de, C 1 -4-al koxycar bonyl, and

phenyl; or R3 and Wmay together forma 3, 4, 5, 6 or
wQ@200eBE86®d ring that is aromatic or non-ar onBCT/TSENT066204

may contain one or nore heteroatons, wherein the ring

may be furt eﬁl substituted one or nore tines; and or

when y i gi00, boand V may together forma 3, 4, 5, 6

or7rrerrber ring that is aromatic or ngn-aromatic

W conta¥n one on nire heteroato e,n ein the
y‘b_“'“'f_d'rtt‘l/\'“4 stit ut ed—one re L,(!TES- 2.
The corrpound of cl® wherein y |

nisOorl; Rl4 is C(O) S2 R is select rom t he
group consisting of Hpand Cl4-al kyl; R2 i sel ected
fromthe group consisting of Cl4-alkyl,

C(O Ci1-1-al kyl, C(O QOC al kyI and L

C3- 6¢cycl oal kyl C4al kylL><s R2 together forma
cycl opropane ring; Wi sH E&ﬁd fromthe group
consi stihg of C(O) - )-C(O - am ne,
C(O -LC(F-amne,

(O #S( O p rR%4)2a1rd C(O) [C(O)]a <I51eterocycle

Jher ei i fReN cl e mayhdve inde
lﬂst}[}% oQe gor More—times Wit hoaryl ’\kyl
Efalky? substituted by one or rmre gen at offg:
§J¢C

cycl oal kyl , wherein a is 0 or wher ei n each
i's indgpendently sel ected from hydr ogacn or from
t he group consisting of Cl4-al kyl, :

C3-6¢cyclh oal kyl C4al kyl , substituted or unsubstituted
aryl an% substituted or unsubstituted heterocycle,
each of ywhich may be independently substituted one or

nore tines with a hal ogen atomor Cl4-alkyl; pis 0, 1
or 2; is selected fromthe group consisting of H
-alkyl; X is 0, NRS or CRBR5a; R4 is

rom H?/d{ogen or fromthe group consisting of

N NTN\_AO 0
SPRPs
22
Step 22-A:

To a solution of Boc-L-cyclohexyl-gly-OH (2.0 g, 7.8 mmol) in CH;Cl; (15.0 mL) at
room temperature add HATU (3.5 g, 9.3 mmol, 1.2 equiv), morpholine (0.679 mL, 7.8 mmol,
1.0 equiv) and N-methyl-morpholine (2.6 mL, 23.4 mmol, 3.0 equiv). The solution is stirred
at room temperature for 3 hours. The solution is then added EtOAc and sat. aq. NaHCOs.
The phases are separated and the organic phase is washed with 1.0 N aq. HCI, and brine. The
solution is dried over Na;SO4 and concentrated. The residue is purified by silica gel column
chrmﬁatography, heptane/EtOAc, 1/1 to give product 22a 1.2 g.

Step 22-B:
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WD 2007/ 133865 PCT/ US2007/ 066204 cycl oal kyl, aryl,
het erocycl e and heteroaryl, each of which nmay be
w0 paepaaseent | y substituted one or nore tines BET/OSA07/066204

e, e bdssolved O Oh B oA e s s stired at
room tE‘Mﬂ&Q‘E&Y& for 1}%{ "ﬂhé‘éﬁhﬁtlﬂ%&%eﬁlc%ﬁ%ﬁﬁ’trﬁg%ﬁryﬂgﬁg )ékVe product

8- cycl oal C4- al aryl
22b. heterocycl e- C4 al kyl and het er oaryl - C—4 al kyl, each

ol L 5% BRSPS 0 GO e B,
at roorflednpekdtite; ad RYP2215 (288 IS 1 WPmbdo? . (If‘é((ﬂﬁfﬁ%llﬁ oaget Cgfrfe((mﬂ@ﬁm 3.0

roup consisting of hydroxyl, Ci
mmol, -y IAﬁeCET—llseciamemltﬁ:m}i@ath:fpc Nethé ;dluﬁlarms aifestly, loaded to

s P AU e FSLE Y e o P B e

give prodeR d2€ 3¢5 apeHoan@ ESrg392a fused phenyl ring or a
fused pyridyl ring, each of which may be substituted

Step 2%iG:h a hal ogen atom aryl, trihalonmethyl, or

4- t e
G Bl o720 R PYRRABY L POBHIT] CHEERD sy qed 196
(67 mgafd 2R avheolg 1.0 eqilu.v) aid ZEAI (0@4]3 &AIE ORI, 3.0 Eh). | Bhe solution is
i onal | sub tltuted 0-4 substituents selected

{

stirred P{) ORI HREratyse, s urqﬂy’H}eosgy.]tlonamhﬁg loadgd tg silica gel column and
th lﬁélm% Akl withheBrad '

C g al koxy. & o) ké’%&%.%ﬁﬁ%@k@y@“ 224 80 mg. Found m/z, ES+
=743 CZ 8- hal oal kenyl, C2-8-hal oal kynyl, C1_$- hal oal kony,
St 2% 8-al kyl thi o, Cl.8-alkyl sul fonyl,

P 2P al kyl sul foxy, CL.8-al kanoyl, CL_8-al koxycar bonyl ,

Q% # soleno &dzm(ke @fg ahby lm:n@ly W clFce mz@kka ImL) add dd DIPEA (0.093

heteroaryl - Co -al nono-
mL, 0.53mpok.\5.0 gq;,uh)(ﬁpgm s@bztlomgxﬂ By-%}nc{SI mg, 0.323 mmol 3.0 equiv) in

DMSO?F‘('())no aﬁ ﬂ&fké’o&lt%mis 1194 cfalétkr%{?rg ﬁei%eg%tur%gél\l%mu%s The solution is

loaded sakitita gelentwmrt aidahe tﬂg&hh@ﬂufh@ﬂ With Hep&Re/abdtone (1/1) to give
g‘(‘é?ﬁéf(ﬁ é&to?rrerrbered ring having 0, 1 or ring
product, undgVei¥d=ffbm N, 0 and S,  which fused or
spirocyclic ring has O to 2 independently selected
substituents selected from hal ogen, Cl4al kyl, Cl1
Exampl¢ R3xy, C1-4al kanoyl, nono- and di-d -4-al kyl ami no,
nmono- and di-Cl. 4-al kyl -carboxam de,
C1- 0- al koxycar bonyl, and p l; R8, R10 and R' are
each, independently, sel fromthe group
consi sting of Hand Cl4<a ; amd R7 are each,
i ndependent |y, selected fr eFﬁg 5ﬂnsi sting of

hydr ogen, hyxdr.oxy, am'nqq - 48l ky 1. oxy, and
mono- andrdrN@W PsH;
O\) /l\ /]\
23

Scheme:
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RO and R12 are each, independently, selected fromthe
group consisting of hydrogen, Cl4-alkyl and

w@3306A83863 oal kyl ; and V is al so sel ect ed from PEEUSI0UMG6204
consi sting of - Cn @, wherein is absent, C(O,

MW,N&14MWU owﬁ&,%mxmm)
C=N- CO+ Cl1-4-al K or C= /%Sﬁsand @ hy ogen or
ws selected f t e group T St ng SC;JA\g

g::b Cl4-al kyl, TLQ (H) - C1-4-alkyl, t“4 Hl I
S02- aryl, 802 . 4- al kyl, C3-6- cycl oal kyl - - al kyI,
aryl, -284 WO 2807/ 133865 PCT/ US2007/ 06620%¢
heteroaryl and heterocycle, each of whi chnt‘jrmy be

i ndependent|ly substituted one or nore tines with a
hal ogen atom Cl A-al kyl, CI A-al kyl substituted by one

nope | hal ogen at ons9. Oor %’,-6 cycl oal k(y%o orHR3 and
(N ﬁ’\aﬁ WO er_for rn’éN Nﬁérrbe?red [i ngroW THE~ breul a
o] @jn 3N ferall & may By be futHer ' A

substltuted of when y #¢ 0, R10 and V cap,forma
cyclBpropyl ring that ney be further substituted by
an am de group. 3. The conpound of claim1, wherein

4 s C(OV4. The compound of claiml1l, whereiny is
0, and ad V f05n1a cyclopropyl ring that is
substitute t il CLOM(H) - pyrazine. 5. The conpound of
claim1, mgggebn 4.5 R&7and R7 are hydrogen, and R5 is
aryl CO xyI'o "het®roaryl oxy, or heteroaryl CO. 3al kyl ,:
wher ei n apﬂk and heteroaryl may be independently
subsgituted oneHogr nore tines with a hal ogen atom
aryl, trihal omef¥yl, C3.6- cycloal kyl or Cl4-alkyl. 6.
The conpounghof claim1, wherein R and R2, are
[ -y selected from hydrogen or fromthe
group conSi sty ngy oPH(C 4al kyl , C24al kenyl, C2. al kynyl ,

i? 6$yclo %fjﬂp~&ﬁ C3. 6¢cycl oal kenyl C™O4al kyl, C
| oyl d heterocycl oal kyl CO_ 4al kyl,
gﬁkkmﬁﬁhlch I'S unsubstituted or substituted with one
or nor e u s selected from fluoro, chloro, hydroxy,
ClZaIkyIS 24l _2al kyl (O, and Cl_2al kyl S(O 2, and
wherein the heterocycloalkyl is a 3 to 6 nenbered

ring having pne or two N, O or S ring atons.

Step 23-A:

To a solution of sulfuryl chloride (1.62 mL, 20.0 mmol, 1.0 equiv) in CHCl; (20.0
mL}) at 0 °C slowly added a solution of morpholine (1.7 mL, 20.0 mmol, 1.0 equiv) and TEA
(2.78 mL) in CHCI; (5.0 mL) over 1 hour. The solution is stirred at 0 °C for 1 hour then

room temperature for 1 hour. The solution is concentrated and then partitioned between ether
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7. The conmpound of claim1l1l, wherein R is hydrogen and
R2 is selected fromthe group consisting of hydrogen,
\memn&B$MEthyl n-propyl, allyl, propargyl, PCT/US2007/066204
3-fluoro-n-p n- butyl n-pentyl, iso-propyl,
and 1 Oslg@qddﬁiymluti@o %gpbﬂses gemepaﬁgtpd nncbﬂnp)orgamc layer is washed with

brine. ;'ll’hc.3 Pﬁ%u olrcc%{l'?le? (ﬁqeﬁfﬁfegﬁyi@qﬂ g Zggc!ﬁfnkgtgéyq gle ptoduct 23a (2.5 g).

Step 2282, 2- trlfluoroethyl 2, 2-di fluoro-n- but-3-eny

4-pentenyl, 3, 3- di f1 uor o- aIIY , 2-meth I-aluyl, o
For rolipm of 233 ($9me i) mmolgl.0gnpivir 6HrElp§10.0 mL) at -20 °C

I t Nz . I .
added z};bi(sgk H Ioﬁgf’flgg Etd;{t}dwaf%d%g%l @1 et @L 6 BLARYT, 2.0 equiv). The
solutiom sestized 2¢ ;donetehmleratﬂrh ifert 2rkoRirs/drtedt 4§ |°C for 4 hours. The solution is

loaded 3B GYROBERIAne FRBB I Dyr BN AeREPRGOAS L e

producff?jcl‘(% hyl, 2-nethoxyethyl, methyl-S(0O) o-2Cl-
2al kyl, 3 3- dlfluorocyclobutylnethyl

Step 2B%et an- 3- yI met hyl , C3-6cycl oal kyl nmet hyI . 1-

met O 0°
5 RSP PRI 2 el L0 eaighip IR G bk °C add
Cs,CO% (B.@1,26)2 amoll 3otefivhv) add Mepm pw;ﬁtobus W&t h¥lequiv). The
1- fluorocyclopropylneth
solutioy i gtigrg @bgf@nbwrrtpsspmtfwl 0 h@m Ehe sadpiéan is dilteregd|and thesol vent

is evapgra -ﬁh THEQ &ﬂé‘]g P&[tlﬁ&# @Ec,gldga %glrugm omgtggrgeﬁségleﬁagﬁﬁfbAc

together fo i ng sys ems
(1/2)to~§i’16pmﬂuctm&(Mﬁ@n R18 is selected fromthe group
consi sting of hydrogen, a hal ogen atom aryl,
Step 23-Dihal omethyl, and Cl-4-al kyl. 9. The conpound of

qlh@ 'p%d]act Weis ‘?ills@o%ed th £ il HBxdre 2N Q?H&FB ro@xgqeljrﬁ?eraMe

sel ected fromthe group consisting of piperi
for 1 hqnhe Ak solption tither c;onptyrrtradbdlyltbmcsamcgwqambduhtmb net hyl ,

h d di o
T R e S R L
CHzc1ml mﬂgm atoBm tepSrande lded23e 170 M. SPHRRN mdo cfﬂ?s@j &idm
wherein X is CRsRsa, R 5a is hydrogen,

yrldmg 9644 B, R0grmoh . Qeainy. dbaselstion i s@m(taeroomnsmpe:aupe for 1
hour. The sHutichs fshdddo sl gel column and the column is flushed with

heptane/EtOAc (1/1 to 100% EtOAc) to give product 23f (210 mg).
Step 23-E:

To a solution of 23f (63 mg, 0.14 mmol, 1.0 equiv) in CH,Cl, (1.0 mL) added 19¢ (75
mg, 0.14 mmol, 1.0 equiv) and TEA (0.031 mL, 0.42 mmol, 3.0 equiv). The solution is
stirred at room temperature for 2 hours. The solution is then loaded to silica gel column and
the column is flushed with heptane/acetone (1/1 to 100% acetone) to give product 23g 101
mg. Found m/z, ES+ = 796.

Step 23-F:

To a solution of 23g (101 mg) in CH,C}, (1.0 mL) add DIPEA (0.120 mL) and a
solution of Py*SO; (70 mg) in DMSO (0.5 mL). The solution is stirred at room temperature
for 10 minutes. The solution is loaded to silica gel column and the column is flushed with

heptane/acetone (1/1) to give product 22 71 mg. Found m/z, ES+ = 794.
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R21 R21 / , and wherein R21 is independently sel ected
fromthe group consisting of C.a-al kyl and aryl.

W0 286/18862007/ 133865 PCT/ US2007/ 066204 11. ThRCT/US2007/066204
compound of claim1l, wherein X is CR5R5a, R4 is
hydrogen, and R5 and Rya taken in conbination forma 3
to 6 nenber spirocyclic carbocycle substituted with
0-2 substituents selected from hal ogen, CL.6-al kyl,

C2. 6-al kenyl , C2- 810LQOGKALACPIKOXY, C3_7-
cycl oal kyl - Co. . 4-al kyl, phenyl - CQ 4-al kyl,

ExampleRat Hﬂvmfﬁi V&teaﬁeisﬁgoarw Co-4-al kyl, or two
substituents taken together forma fused or

£
e o
proteasedb defermiacdinsa bomegohond dsghy usymgmhp $ull- ]@gth@\fﬂb—#ﬁqnmmmf

(genot@eai,q, F&%g %mqw : gortﬁgl%ﬁga {y ﬁlapl?.] eltlbrlqlkp%c . 1?855g4enic
peptldé/\ﬁ%ﬁﬁte a &es@ﬂgeckgy ?l*ﬁl?an@ Mr etlalSHSJE Aﬁh@tBﬁc&lﬁ'{nﬁb 661672%hich is

uals 1 or 2; i's hydrogen, C1.4alkyl, or
mcorp@n@dgqy referenice i lmwfﬂﬁg@tﬂ Cl al kyl, C1.4al koxy- Co4al kyl,
nono- and di - C 14al kyl am noCO- Oal kyl , nono- and
Examplie 281 Latiferasehatked#@Vdeplicivadsianoy| |
Cl4al koxycar bonyl, or phenyl; or Ra and Rb, taken

t'ﬂg:eintierral detiviny ands@itstogirity of cédtaicdmpoumbes£Tablé Ads determined
. hayi 0, 1 or 2r|n het er ogt ons_sel ected fromN, 0
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replication and translation. Brleﬂy, 5,000 replicon cells are seeded in each well of 96-well
tissue culture plates and are allowed to attach in complete culture media without G418
overnight. On the next day, the culture media are replaced with media containing a serially
diluted compound of Table A in the presence of 10% FBS and 0.5% DMSO. After a 48-h
treatment with the compound of Table A, the remaining luciferase activities in the cells are
determined using BriteLite reagent (Perkin Elmer, Wellesley, Massachusetts) with a LMaxII
plate reader (Molecular Probe, Invitrogen). Each data point represents the average of four
replicates in cell culture. ICsy is the concentration of the at which the luciferase activity in
the replicon cells is reduced by 50%. The cytotoxicity of the compound of Table Alis
evaluated using an MTS-based cell viability assay.

Compounds in Table A supra have been tested in at least one of the protease assay of
Example 24 or the replicon assay of Example 25 and exhibit an ICsg of less than about 10 uM
or less in at least one of the assays recited in Example 24 and 25.

Those skilled in the art will recognize, or be able to ascertain using no more than
routine experimentation, many equivalents to the specific embodiments and methods
described herein. Such equivalents are intended to be encompassed by the scope of the
following claims.

Incorporation by Reference
The entire contents of all patents, published patent applications and other references

cited herein are hereby expressly incorporated herein in their entireties by reference. The
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4al kanoyl , and phenyl; Rv represents 0 to 4
substituents which are independently selected at each
woecwansmsete of Rb fromthe group consisting OPCT/US2007/066204

. hal orllg{en Cl -él,al kyl ,. .and phenyl, or two gem nal Rb
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hereingji iz fftrety’s péjeplicd foyte coppowfsts/of Sigiesent nvention.
PCT/ US2007/ 066204 0O N\ NRs X\ R7 R4 is selected
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HHOO w 0 4N G=NNONOONO HENtN yw
w@200083860 0 wWl~ 0 NN 0 O, O NNNIV > PCHUSHOT/N66204
N Re-RO Re-RO N O O and O -289 WD 2007/133865
PCT/ US2007/ 066204 wher &BAEMS; s absent, C(O), or
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Ri3 1, Re Rg ?x’\ R,
R4
I
and pharmaceutically acceptable salts and stereoisomers thereof’;
wherein
yisOorl;

n and p are each independently selected from 0, 1 or 2;

" is C(O) or SO; _

R, R?, W, R" and V are each, independently, selected from hydrogen or from the
group consisting of alkyl, alkyl-aryl, heteroalkyl, heterocyclyl, heteroaryl, éryl-heteroaryl,
alkyl-heteroaryl, cycloalkyl, alkyloxy, alkyl-aryloxy, aryloxy, heteroaryloxy,
heterocyclyloxy, cycloalkyloxy, amino, alkylamino, arylamino, alkyl-arylamino, arylamino,
heteroarylamino, cycloalkylamino, carboxyalkylamino, mono- and di-alkylcarboxamide,
aralkyloxy and heterocyciylamino; each of which may be further independently substituted
one or more times with X' and X*; wherein X' is alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkyl-alkyl, heterocyclyl, heterocyclylalkyl, aryl, alkylaryl, aralkyl, aryloxy, arylthio,
arylheteroaryl, heteroaryl, heterocyclylamino, alkylheteroaryl, or heteroaralkyl; wherein X!
can be independently substituted with one or more X* moieties which can be the same or
different and are independently selected; wherein X is hydroxy, oxo, alkyl, cycloalkyl,
spirocycloalkyl, heterocycloalkyl, aryl, heteroaryl, alkoxy, aryloxy, thio, alkylthio, amino,
mono- and di-alkylamino, arylamino, alkylsulfonyl, arylsulfonyl, alkylsulfonamido,
arylsulfonamido, carboxy, carbalkoxy, carboxamido, alkoxycarbonylamino, alkoxycarbdnyl,
alkoxycarbonyloxy, alkylureido, arylureido, halogen, cyano, or nitro; wherein each X»
residue selected to be alkyl, alkoxy, and aryl can be unsubstituted or optionally independently

substituted with one or more moieties which can be the same or different and are
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V is also selected from the group consisting of -Q'-Q?, wherein Q! is absent, C(0),
N(H), N(C;4-alkyl), C=N(CN), C=N(S0,CH3), C=N-COH-C, 4-alkyl, or C=N-COH, and Q’
is hydrogen or is selected from the group consisting of C4-alkyl, O-C,4-alkyl, NH,, N(H)-
Cis-alkyl, N(C,4-alkyl),, SO,-aryl, SO,-C;4-alkyl, Cs¢-cycloalkyl-Co4-alkyl, aryl,
heteroaryl and heterocycle, each of which may be independently substituted one or more
times with a halogen atom, C;4-alkyl, C;4-alkyl substituted by one or more halogen atoms,
or Cj4-cycloalkyl;

or R! and R? may together form a 3, 4, 5, 6 or 7-membered ring that is aromatic or
non-gromatic and may contain one or more heteroatoms, wherein the ring may be further
substituted one or more times; |

R? is selected from the group consisting of hydrogen, C;4-alkyl and C;_¢cycloalkylC,.
aalkyl;

X is 0, S, N, NR’, CR’ or CR°R*;

R* represents 0-4 substituents, each of which is independently selected from hydrogen
or from the group consisting of C,4-alkyl, Cs¢-cycloalkyl, aryl, heterocycle and heteroaryl,
each of which may be independently substituted one or more times with a halogen atom or
Ci4-alkyl;

R’ is selected from hydrogen or oxo or from the group consisting of hydroxyl, C,.g-
alkyl, Cys-alkenyl, C;.g-alkynyl, Cs.g-cycloalkyl-Co4-alkyl, aryl-Co_s-alkyl, heterocycle-Co4-
alkyl, heteroaryl-Cy4-alkyl , Cs.g-cycloalkyloxy, aryloxy, and heteroaryloxy each of which
may be independently substituted one or more times with a halogen atom, aryl, trihalomethyl,
or Cj4-alkyl;

R*is hydrogen or is selected from the group consisting of hydroxyl, C,g-alkyl, Cp¢-
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or R’ and R® may together form a fused dimethyl cyclopropyl ring, a fused
cyclopentane ring, a fused phenyl ring or a fused pyridyl ring, each of which may be
substituted with a halogen atom, aryl, trihalomethyl, or C;4-alkyl;

or R’ and R® may together form a spirocyclic ring having between 3 and 7 ring atoms
and having 0, 1, or 2 ring heteroatoms, which is optionally substituted by 0-4 substituents
selected from cyano, halogen, hydroxyl, amino, thiol, C.s-alkyl, C;.s-alkenyl, Cz-s-alkynyl,
Cig-alkoxy-Co4alkyl, Cyg-haloalkyl, C;s-haloalkenyl, Cs ¢-haloalkynyl, Ci-s-haloalkoxy, C;.
s-alkylthio, C,g-alkylsulfonyl, C,s-alkylsulfoxy, C,g-alkanoyl, C;s-alkoxycarbonyl, Ci.-
cycloalkyl-Co4-alkyl, aryl-Cop4-alkyl, heteroaryl-Cy4-alkyl, COOH, C(O)NHa, mono- and di-
C,4-alkyl-carboxamide, mono- and di-C,4-alkyl-amino-Cg.salkyl, SO;H, SO,NH,, and
mono-and di-C;4-alkylsulfonamide, or two of said 0-4 substitutents taken together form a
fused or spirocyclic 3 to 7 membered ring having 0, 1 or 2 ring heteroatoms selected from N,
O and S, which fused or spirocyclic ring has 0 to 2 independently selected substituents
selected from cyano, halogen, hydroxyl, amino, thiol, C,s-alkyl, C;.s-alkenyl, C;g-alkynyl,
Cis-alkoxy-Cyalkyl, Cig-haloalkyl, C;-haloalkenyl, C.s-haloalkynyl, C,s-haloalkoxy, C,.
g-alkylthio, C,s-alkylsulfonyl, C,s-alkylsulfoxy, C,.s-alkanoyl, C;.s-alkoxycarbonyl, Cs-
cycloalkyl-Cy.4-alkyl, aryl-Co.4-alkyl, heteroaryl-Co4-alkyl, COOH, C(O)NH,, mono- and di-
Ci4-alkyl-carboxamide, mono- and di-C4-alkyl-amino-Cy4alkyl, SO;H, SO;NH,, and
mono-and di-C; 4-alkylsulfonamide;

R® and R’ are each, independently, selected from the group consisting of hydrogen,
hydroxy, amino, Ci4alkyl, C;4alkoxy, and mono- and di-Calkylamino, and C;.
scycloalkylCq4alkyl; .

R:, R%, R R" and R'? are each, independently, selected from the group consisting of
hydrogen, Cj4-alkyl and CsgcycloalkylCoqalkyl;

or R® and R’ may together form a spirocyclic ring having between 3 and 7 ring atoms
and having 0, 1, or 2 ring heteroatoms, which is optionally substituted by 0-4 substituents
selected from cyano, halogen, hydroxyl, amino, thiol, C; s-alkyl, C;.g-alkenyl, C».s-alkynyl,
C)s-alkoxy-Co4alkyl, C,:3-haloalkyl, C, s-haloalkenyl, Ca.s-haloalkynyl, C;¢-haloalkoxy, C,.
g-alkylthio, C,g-alkylsulfonyl, C;s-alkylsulfoxy, C;sg-alkanoyl, C,g-alkoxycarbonyl, C3 -
cycloalkyl-Co4-alkyl, aryl-Co4-alkyl, heteroaryl-Co4-alkyl, COOH, C(O)NH,, mono- and di-
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is selected from hydrogen, nethyl, ethyl, nono-, di-
w@eroons3shs uor onet hyl, nono-, di-, or PCT/US2007/066204

tri-fluoromethoxy, £l uoro, and chloro. 18. The

Ci4+-alkyrpsehmvamede. aoapnind divfhierdky-amine-Coreligla SOslby $0;NH,, and
mono-Qchfj&O@ al%’/lsm(wrlcllq RFBJ(/)(? %Jrir}é?ﬁgﬂgtg ?akﬁg%%mgr ?(gérp%tuge@&d
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s-alkyl-carboxamide, C4-alkoxycarbonyl, and phenyl;

orR*and W may together form a 3, 4, 5, 6 or 7-membered ring that is aromatic or
non-aromatic and may contain one or more heteroatoms, wherein the ring may be further
substituted one or more times; and

or when y is 0, R'® and V may together form a 3, 4, 5, 6 or 7-membered ring that is
aromatic or non-aromatic and may contain one or more heteroatoms, wherein the ring may be

further substituted one or more times,

2 The compound of claim 1,
wherein

yisQorl;

nisQori;

" is C(0) or SO;

R! is selected from the group consisting of H and C, 4-alkyl;

R? is selected from the group consisting of C4-alkyl, C(O)C,4-alkyl, C(O)OC,4-
alkyl, and Cs scycloalkylCoalkyl; |

or R' and R? together form a cyclopropane ring;

W is also selected from the group consisting of C(0)-C(O)H, C(=N-0-R,4)-C(0O)-
amine, C(0)-C(O)-amine, C{O)NR248(0);R24, C(O)NR24S8(0),N(Ry4)2 and C(0)-[C(O)]a-
heterocycle, wherein the heterocycle may be independently substituted one or more times
with aryl, Cy4-alkyl, C;4-alkyl substituted by one or more halogen atoms, and C;.4-
cycloalkyl, wherein a is 0 or 1, wherein each R4 is independently selected from hydrogen or
from the group consisting of C;4-alkyl, C;s4cycloalkylCy4alkyl, substituted or unsubstituted
aryl and substituted or unsubstituted heterocycle, each of which may be independently
substituted one or more times with a halogen atom or C; 4-alkyl;

pis0, 1 or2;

R’ is selected from the group consisting of H and C-alkyl;

X is O, NR® or CR’R™,

R is selected from hydrogen or from the group consisting of C;4-alkyl, C;.¢-
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or R* and R® may together form a fused dimethyl cyclopropyl ring, a fused
cyclopentane ring, a fused phenyl ring or a fused pyridyl ring, each of which may be |
substituted with a halogen atom, aryl, trihalomethyl, or C;4-alkyl;

or R® and R*® may together form a spirocyclic ring having between 3 and 7 ring atoms
and having 0, 1, or 2 ring heteroatoms, which is optionally substituted by 0-4 substituents
selected from cyano, halogen, hydroxyl, amino, thiol, C,g-alkyl, C;g-alkenyl, Cyg-alkynyl,
C;.s-alkoxy-Coualkyl, C;s-haloalkyl, C,4-haloalkenyl, C;.s-haloalkynyl, C,s-haloglkoxy, C;.
g-alkylthio, Cjs-alkylsulfonyl, Cig-alkylsulfoxy, C;.s-alkanoyl, C,s-alkoxycarbonyl, C;-
cycloalkyl-Cy4-alkyl, aryl-Cy4-alkyl, heteroaryl-Co4-alkyl, COOH, C(O)NH,, mono- and di-
C;4-alkyl-carboxamide, mono- and di-C,4-alkyl-amino-Cy4alkyl, SO;H, SO,NH,, and
mono-and di-C,4-alkylsulfonamide, or two substituents taken together form a fused or
spirocyclic 3 to 7 membered ring having 0, 1 or 2 ring heteroatoms selected from N, O and S,
which fused or spirocyclic ring has 0 to 2 independently selected substituents selected from
halogen, C,4alkyl, C;4alkoxy, Cj4alkanoyl, mono- and di-C;4-alkylamino, mono- and di-C;.
s-alkyl-carboxamide, C;4-alkoxycarbonyl, and phenyl;

R® R' and R are each, independently, selected from the group consisting of H and
Ci4-alkyl;

R® and R are each, independently, selected from the group consisting of hydrogen,
hydroxy, amino, Cyalkyl, C4alkoxy, and mono- and di-C, 4alkylamino;

R Bis H;

R’ and R are each, independently, selected from the group consisting of hydrogen,
Cji4-alkyl and C;-cycloalkyl; and

* V is also selected from the group consisting of ~Q'-Q?, wherein Q' is absent, C(O),

N(H), N(C;4-alkyl), C=N(CN), C=N(SO,CHj3), C=N-COH-C4-alkyl, or C=N-COH, and Q*
is hydrogen or is selected from the group consisting of C;4-alkyl, O-C;4-alkyl, NH,, N(H)-
Ci4-alkyl, N(C,4-alkyl);, SOz-aryl, SO,-C,4-alkyl, Cis-cycloalkyl-Cy4-alkyl, aryl,
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or C3.6-cycloalkyl

or R® and W can together form a 6-membered ring of the formula II:

wherein formula I may be further substituted;

or when y is 0, R'® and V can form a cyclopropyl ring that may be further substituted

by an amide group.
3. The cdmpound of claim 1, wherein R™ is C(O).
4, The compound of claim 1, wherein y is 0, and R'® and V form a cyclopropyl

ring that is substituted with C(O)N(H)-pyrazine.

5. The compound of claim 1, wherein R, R® and R’ are hydrogen, and R’ is
arylCo.;alkyl, heteroaryloxy, or heteroarylCysalkyl, wherein aryl and heteroaryl may be
independently substituted one or more times with a halogen atom, aryl, trihalomethyl, C;-
cycloalkyl or C4-alkyl.

6. The cofnpound of claim 1, wherein R' and R?, are independently selected
from hydrogen or from the group consisting of C,4alkyl, C;4alkenyl, Caaalkynyl, Cs.
scycloalkylCoalkyl, CscycloalkenylCoqalkyl, C4alkoxyCpalkyl, and heterocycloalkylCo.
aalkyl, each of which is unsubstituted or substituted with one or more groups selected from
fluoro, chloro, hydroxy, Cy.,alkylS, C,.,alkylS(0), and C_alkylS(0),, and wherein the

heterocycloalkyl is a 3 to 6 membered ring having one or two N, O or S ring atoms.

7. The compound of claim 1, wherein R; is hydrogen and R; is selected from the
group consisting of hydrogen, methyl, ethyl, n-propyl, allyl, propargyl, 3-fluoro-n-propyl, n-
butyl, n-pentyl, iso-propyl, sec-butyl, iso-butyl, 3-methyl-n-butyl, 3,3,3-trifluoro-n-propyl,
2,2-difluoroethyl, trifluoromethyl, 1,1-difluoro-n-propyl, 2,2 2-trifluoroethyl, 2,2-difluoro-n-
but-3-enyl, 4-pentenyl, 3,3-difluoro-allyl, 2-methyl-allyt, 3-butenyl, 2-cyanoethyl, 3,3-
difluoropropyl, 2,2-difluoro-3-butenyl, 2,2-difluoro-n-propyl, 4,4,4-triflucrobutyl, C;.
scycloalkyl, oxetan-2-ylmethyl, thietan-2-ylmethyl, 3-fluorocyclobutylmethyl, 3-
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salts and stereoi soners vvhereln y is 0 or 1;
whereit R'S isselebtedrfrotn the group consisting of hydrogen, a halogen atom, aryl,

trihalomethyl, and C;4-alkyl.

9. The compound of claim 1, wherein X is CR’R, R*®is hydrogen, and R is
selected from the group consisting of piperidine, phenyl, pyridinyl, pyridinyloxy and
pyridinylmethyl, wherein the phenyl and pyridiny! groups may be independently substituted

one or more times with a halogen atom or C, 4-alkyl.

10.  The compound of claim 9, wherein X is CR’R*®, R* is hydrogen, and R® is

selected from the group consisting of
CF, .

/' \ Cl Cl “_Q Br
m 4 < > , CFs, o @ ,
e 04O O
=, ,_é : I :

R%
/

N\
= Ef,b&,m

wherein R*' is independently selected from the group consisting of C;4-alkyl and aryl.
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het er gcycl yl, heter o_arﬁl , aryl -heterqaryl, S
dilky| -Tsrcerpargd of dgigy bavhepein XaisiGR By K a3 hydrogeny ansk®, and
Sa . | } . .
R tak?x)ﬁ/c &?ﬁ?loa liuﬁlfg)?(l?ﬁﬂg?ny.i ﬁg%ynéflﬂ%tgﬁ{rg%ﬁg %f%/rﬁg%/ﬁcheos:ubstltuted with 0-2
substit@ddtglﬂel@teﬁl feom helpgeart, ﬂlﬁ-ﬂﬂm, Cz@hﬂikﬁl}’ﬁ ﬂz}él-ﬂm@g ,Cr¢-alkoxy, C;.o-
oal am no,  nono .and. di al kyl car boxam de
eyeloafelfF g | pRestico.- s PRI Cogighdercroars] Coralkyl, or two
substitiitLRGYBLvthaMoRA a RRANr PirdBLEd3 By n%ﬁﬁ{el‘gdtcﬁﬂ{oc%clg? ring,
md_e&;sndent_ly substituted one or nore tines wt 1
each ofawhiic®s subptémsdrwistt 0-3 sndepkydentlpsélertod halogdayatgrng or C)4-alkyl
ol ScycI oal kyl, cycl oal kyl -al kyl, heterocyclyl,
EMOUPShat er ocyclylal kyl, aryl, alkylaryl, aral kyl, aryl oxy,
arylthio, arylheteroaryl, heteroaryl,

het erocycl yl am no, al kyl heteroaryl, or heteroaral kyl;
Wier eifhcompowdrefislaimrsperdingrio the foubulai t ut ed with one
or,

R re X2 ieties ich can be the same or
%ﬂf r ¢t d are]indepandent |y sel ected; wherein X2
N Nexy; x_?:; cycl oal kyl, spirocycl oal kyl ,
|

KyAS
heF ocy/t\ oal a?yl,mheteroaryl, al koxy, aryl oxy,
Rist hi o, aRéyReff nkyo, nono- and di-al kyl ani no,
aryl am no, %l uRé onyl , aryl sul fonyl,
al kyl sul f opér 3k aryl sul fonami do, car boxy,
carbalkoxy,ﬂz/ oxani do, al koxycar bonyl am no,
alkoxycarbéﬁyg,F%alkoxycarbonyloxy, al kyl urei do,
aryl urei do, hal ogen, cyano, or nitro; wherein each X2
residue selected to be al kyl, al koxy, and aryl can be
whereiginsubsti t ut ed or optionally independently substituted
i o I i aties whic an,be the sanme or
kland%%%?gfgﬁfﬁg%gggggﬁgpﬁgb%gwﬁéﬁ9$§?é%?ected from al kyl ,
R, is hpdrbgay C; 4k Hysnphengly cl oal kyl , cycl oal kyl - al kyl ,
tero

. . h clyl, heterocyclyl al kyl, aryl al kyl aryl ,
Ry is hygragqsy (1ol Rerdiasaruralkybmanss iy di-C pglylamindCoualkyl, mono-

i / S%ﬁ%g 662 Lyl.am no,
and di g?%%%??@?%%ﬁ%’ gln e{))gf gé%glﬂ(x??%rswg&a{% glg)méel ect ed
or R, afid Bentaken tggesigy, oomsi spirbeyglio tE€E@e¢thber&] My RA4ng 0, 1 or 2 ring

e 0 e et s e
indepeﬁ@lﬁﬁé@fﬂ(b%ﬂﬂ:&s selected from halogen, C..%lcl%l, C4alkoxy, C).
O NR24S( 0 pN(R24) 2¢O - () -ai ne, CH)'8C0- afi ne
4aIkano§§)@nd@p@y 1 C(O]a-heterocycle, wherein the heterocycle
i bsti,t d [ is 0
R seprfftts Yo SRk EH R OB RUb SR teere) B R U B o Re
from thichpeowyr anpistonsf Isfloged, Of salkyy,dind Paeny! Nl t@e Gemidty B, exbskituents,

fornyl, carboxyl ate, am de, am _no, substituted or
taken in combination torm a 3 to 6 member spirocyclic ring;

R4 represents 0, 1, or 2 substituents each of which is independently selected from H and C)-
alkyl; and
R is hydrogen or C;4alkyl.

13. The compound of claim 1, wherein the divalent residue:
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unsubstituted-d . 4-al kyl, substituted or
unsubsti t ut ed- Cl. 4- al koxy, substituted or _
wae@ahsiss: ut ed- C 4- al kanoyl, substituted or PCT/US2007/066204
unsubstituted-d . 4-al koxycarbonyl, substituted or
unsuRsti tuted- Cl -al kanoyl oxy, substituted or
unsubgtitygted nono- and di-C -4-al kyl am no,
N\ Subst | éd or unsubstituted-C3. 6¢cycl oal kyl - CO 4al kyl ,
r‘"‘r\rsubs | tutled or unsubstituted aryl-Co. 4alkyl, and
ed or unsubstituted heterocycle-CO_ 4al kyl; V
| sel ected fromthe group consisting of -Ql- @,
M gl is absent, C(O, NH, NCi-4-alkyl),
, C=N(SQ2CH3), or C=N-COH, and Q2 is hydrogen
or i & selected fromthe group consisting of

) lkyl, , - Cl- 4- al kyl,
is seleﬁéﬁa&hﬁggﬁ?ﬂ)fﬁns‘waJ‘r zl g“(;g- C]’\_Ifakbal %Iﬂ ety

C3- 6-cycl oal kyl - CH4- al k aryl, heteroaryl and
het er ocygl e, ach of may be ndent |y
substitutetf one or noreytimes with

al ky#., ) Cl-4-al kyl#,gubsti tuted+ nor e
| ogen at C3- 6- W ; angd -R2 may
er f 3:.4, 5 6 menber e y1ig that is

Nromatic or Nnondaromati cNand oy contMi n bne or nore
“het e?oatorrs""f’"v\hepel n, th“"‘fl ng®may be™fur t Her

substltuted one or nore tinmes; R3 is selected’fromthe
g of hydrp Cl4- al kyl and C3. 6-

ycl oal kyl C L kyl; X ) ; R4 represents 0-4

H bstitqu s—each of i s inde dently sel ected
from hydrog or fromHy group congi-sting of
Cl4- al kyl ,{ cycl oal 4 hef &r ocycl e and

NC14 I kyl ; Rﬂ islsel ectedNfro hydro en orll oxo or from
~“* he cbroup Comsi st ng of “#ydro®yl, Crg- alRyl

C2_8-al Kenyl, C2_8-alkynyl, C3_8-tycl oal kyl - CO4- al kyl ,
- C04- al kyI ,

roaryl - CH4- al _ kyl oxy,
¢l ,ﬁ d heteroary may be i ndgpgndently
Ci ed ofie hal ogen
hal orret %i S s ?{

pm group con hydr oxy;
crs-alkyl, c2_ 8-““{52960\/\0 2007/ r&éseso y
PCT/ US2007/ 066204 ’ g

-288-



al kenyl, C2_8-al kynyl, C3_8-cycl oal kyl - C4-al kyl ,
aryl - C4- al kyl and heteroaryl-C—4-aIkyI, or RA and RS
worey7tizaget her form a fused di net hyl cycl opr opyPCT/URZP)7/866204
fused cycl opentane ring, _a fused phenyl ring or a
fused pyridy ich may be substituted
ri hal onet hyl, or
-4-a|kyh; o™ R5 and [Rs a-1rey t oget h

, 1, 0r 2 ring

_ - = subsgit by 0-4
Nsubs |tuentsps ted frdm cyano, halwgen]l hydroxyl,

WMn,m&Wo%mmwm§mmm~@%mwm
Cl_8- al’koxy- C4al kyl,” Cl.g- hanaIkyI

C2-s- hal oal kenyl , C2.g-hal

CL_

al kyl t Cl _8-al kyl onyl ,
al - al kyl sul f 1 8-alk Cl. 8-a ,
cycl oal al kyl &gyl - C4- al k

m)n

a
letl al kyl - amno- ¢ . al ky|
motio- and di - Cliﬁalkylsulfonaﬁ%de
substitutents taken together forma fused or
\rocyclic 3 to 7 menbergd ring having O, 1 or 2 ring

58 whi ch fused or

spi rocycl ring has 0 2 i ndepehdently sel ected
bstj { uen cte Ino, ~ha hydr oxyl ,
% thidl, al ky , al ke - al kynyl ,

- gk al koxy>0allky! cal kyl
~a-C2. 82 hal oalenyl O C2. 8- oal®ynyl , v@ﬁ 8- haloalkoxy
cl 8- 4al kyl thio, €1’8- alkylsulfonyl

Cl_8-al kyl sul foxy, Cl_g-a| kanoyl, Cl_g-al ycarbonyl,
cy al kyl - C4- al k aryI-C4-aIkyI,
het er oar yl O NH2,

nd di - - alfkyl sul f ohgy ; "R6 and
quindependentlyy,selected froai.t hecgroup con§i5t| g of
hydroxy; am no, d -4ai kyl, ‘al. Qal koxy, and norfé- sand
di - G . 4al kyl anppno, and C3-6cycloalky|C-4aIkyI, R8,
|ndependently, sel ect ed
hydr ogen, Q4- al kyl and
and R{ nma gether form

2" ,y ’ . y aod
Cl_8- al koxy- C4al kyl, C1. 8- hanaIkyI C2 8- haloalkenyl
é% 8 haloalkynyb g@@ 8- hal oal koxg,. Cl
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8-al kyl thio, Cl.8-alkylsulfonyl, Cl.8-alkyl sulfoxy,
Cl _g-al kanoyl, Cl1-8-al koxycarbonyl, C3.7-
W@ yaasdskyl - C4- al kyI ar yI C4- al kyl PCT/US2007/066204
het er oaryl - C, 4- al O)NH2 nmono- and di -
whereinRe1is absedt. GEQ), b)éﬁgéhd@nd Rotsseleetad hydrogen or selected from the group

cons}s{rir%% ]ﬁ%héélyla@? Og@ﬁﬁoﬁ XJHicrﬂ r%\/gg lg(u(gos“‘?llkﬂjgﬁ s*

rcycloslayd€ly  algletdvhroffwitich i3 sﬁhﬁmded)mthfﬁ)ﬂb Hdfadeplehdendytseledted

substitGER g atteated R RE 5 s ting s pyRo Delos9ms BEGESYL, amino, hiol, C:.
- PET /| 7 r 5

ko CETLRLORGROM, UL SholUERuRY, OPLEBRIIL, Lrighon. .
g-haloglkynyl, (Enasl-lmhkoﬂlcm kikly|thiG] (G atakigisnlfofyl; Cat-abkybsylfoxy, Cis-

akand]P 2 AP Gl SR R B rnpi-Co
alkyl, BOSTEI QYOINH, Sasho-ARE doC, RajidNdarBYRarfitie, Mo AndRdi-C|_AKRH)-

in conmbination, forma spirocyclic ring having at
aminot(aaikyk $6:5p S O¥kin|and manacind b€ s talletrulfopamide. and W

may together forma 3, 4, 5, 6 or 7-nenbered ring that

is aromatic or non-aromatic and may contain one or

nbt.e hEhedopgionn® of it\lbﬁﬁ @J Whérbﬁ Wl 1§1 gelwéd HEmfthid gﬂbﬁ% consisting of
substituted one. or or whe

CO- IR S HORED-rDomroayB CLa) benzodiioler Chombenzeimidazole,
t t

C(O)-la28le! ER)-ihidaBIL U | CROREPBRR! Hﬁr%in%h@ﬂ&i&ﬁ}{%%?é“ ain

benzoiiniddzots; osadokt dnduixaediarsle gomupsmme bt:umrh@encﬁﬁtly ':ﬁlﬂﬂtltuted one or

f claim?24, wherein R n.i
more tfBAIAS PilneSt S &1 e ]ig315‘|°ﬁ‘"gloﬂg¥1| S on 3
and 7 ring atons and having O, 1, or 2 ring
het eroat ons, which spirocycl | C ring i s substituted
wXh alei]cﬂQﬂﬁwud pEclain b4, Whnseibh & éuiseldctag fheny ithegeroup domsisting
of 2 ring heteroatons selected fromN 0 and S, and
wherein each of the spirocyclic rings has 0 to 2
i ndepeadent | ® sel ected substituents selected from

C 0 i no,Rrhi 8- al kyl ,
e nyl | c18'a|koyc%ia|ky|
o d 8- hal o My &l oal kynyl ,
Y.C13°hal oal koxy, CIL. § ylthig @1 I\;Jlfonyl,
o1 _g-al kyl sul f oxy, —8-, oW ,» N—/,
CES8; al koxycar bonyl _7-cycl oal kyl - Co4- al kyl .
0 ylg hever Go4; al Kyl BCH, (O E{i S
Y d di - ar box , Mo and j
" di-c1. 4dal kyI i no- Co4a) kyl v»b;sos S0 MA WA
nono- an - d a- al kyl sul fonam de . The co‘ﬁ%@gnd of N

cl ai m 24, vvhereln R14 is C(O)

DWD%%/
O NS
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27. The conpound of claim 24, wherein X is CR5R5a, Rya
is hydrogen or nethyl, and R5 is a residue selected
wo e@msises group consisting of: R8 R8 0 cCN < PCT/BS20Q7/066204
Rs NI Rs * Q -298 WD 2007/ 133865
>2G HNH R8' ~fN( HH
V N NH I \ NJN\H and
n net

N

i -)—CF,
or tri-flug orrethoxyN-f uor o, and ro 28 Theg
conpound of cl aim 24, erein’X is CRbR5a; > Rya |s ’
hydrogen or nethyl; R6 is hydrogen, nethyl, ethyl, and
nmono-, di-, and tri-fQuoronmethyl; R5 is a resijdue
sel ect e fromthe gto Q\Insnstlng of. N~ O

/

}'1/.\/ CF3 o E%)’Q , and

wherein R" is selected from the group consisting of hydrogen, aryl, trihalomethyl, and C,4-
alkyl.

16.  The compound of claim 1, wherein R? is selected from the group consisting of

propyl and (CH,)-cyclobutyl.

17. " The compound of claim 1, wherein X is CRsRs,, Rs, is hydrogen or methyl,

and Rs is a residue selected from the group consisting of:

CO-{ "CO-{ GO 0
COJ\ RSeENves
“@:»;gﬂ
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0 OHNN- TIQONN< O O ONCTIICNNONLO HN N
~ 00O

N~ N.< -299 WD 2007/ 133865
wWEAN 607/ 066204 0 0 0 2N | O M NONO i PC”l\d’,USmO7/066204
(

20
I\/EZNOOI\/E NO\N)OOJffI\NI M MO MeO O--'

N\ON) ~ N Re FHiOIN—-—% H2N N
N
oL OO e
X
Re NJ\NHRB Nj\':‘“ Q:)N -
\@ N}N, m N?M,and Rg

wherein Rg is selected from hydrogen, methyl, ethyl, mono-, di-, or tri-fluoromethyl,

\ ON
O C00
S

mono-, di-, or tri-fluoromethoxy, fluoro, and chloro.
18. The compound of claim 1, wherein X is CR5Rs,;
Rs, is hydrogen or methyl;
Ry is hydrogen, methyl, ethyl, and mono-, di-, and tri-fluoromethyl;

Rjs is a residue selected from the group consisting of:

SN

Q 0O O" O ]N/ o)

T 00 0o
o) N ) \h(/ ) O
R oA

~~ O T
0 K/O
\Oi)—f ‘@3% \©3—<

Me,N

@i,..?m @Jj\m (%”A& N i,i
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--- V' NO~OI N HN--< 11 M N S 'DO 29. A conpound

of claim 24, according to the formula: R o R R Xx N2
woRe@7X3B6R14 VnR6 N ~K- NI NW L R13 R8 RR3 jPOI/BS2007/066204

wherein k1 and k2 are Q_or 1 such that a sum of k1 and

k2 equals 1 or 2; Ra @hd taken together forma

sp'Mq@ycllc 3 to 6 nepbergd ring having 0, 1 or 2 ring

ef 03 omspsel ect ed N, 0 and S, WG

i ndependent |y
] CI 4a

ar e |ndependently s&f ectdd at each
fron1the group consi sting of

Cl - 4al kyyl , and phenyl, or two gem nal R,
en in corrblnatlonformastoG

nbw” s rocycllc 1 NOT
ubstli t ueht s ea se ﬁ‘ﬁ(
H and C % . al
£ 30. The conpt d| | ent
resi due: ; ,
0
-
A 2
__<( T,
T ~
\

19, The compound of claim 1, wherein R"* is H and R is Csg-cycloalkyl.

20.  The compound of claim 1, wherein V is R* or C(0)-R¥, wherein R¥ is
selected from the group consisting of C;.¢-cycloalkyl, mono- and di-C4alkylamino, phenyl,
pyrazine, benzooxazole, 4,4-dimethyl-4,5-dihydro-oxazole, benzoimidazole, pyrimidine,
benzothiazole 1,1-dioxide and quinazoline, each of which may be further independently

substituted with a halogen atom, CF3, C,4-alkyl or Cy¢-cycloalkyl.

21.  The compound of claim 1, wherein V is selected from R*® or C(O)R?,

wherein R*® is selected from the group consisting of
13

R
-\ \>_§ \t >_a E R18 _O:Syg_

©
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ON\ NRs X R/ R4 is selected fromthe group
consisting of: CI NNNOOmw,, OGO C 46 44 N U
w@2@703868N 0 0 and 31. The conpound of cl ai m PdT/US2007/066204

wherein Wis selectqg fron1the group consisting of

wherein t

adj azol e gr olps nd Ry | i y
R18L Of N)'i \/Dologg/ 1335
haI ogenrr\a”tom aryt, trlha ongt hyl , 6"'; }_? N
C3-6-cycl oal kyl or Cl-1-afl kyl. 32. “The conpblund ’

r1éai m 24, wherein Wis selected fromthe group
| “&sonsi sting~.of O \ /H- R19 RI9 HN--- |y NS N/N

A i ﬂ/N X R R18
N Y N N
L AL T A Q\;, W

NI \L\' R18 N
R18 I I \ R18 i 4 \

R18 N R18 O— R’BO RS ) 1a§_
&3 " i\; \tl\; Lj L :

o) , N

R 8 ij\

wherein b is 0, 1, or 2; and Ry is selected from the group consisting of hydrogen, a halogen

atom, aryl, trihalomethyl, and C, 4-alkyl.

- 22, The compound of claim 1, wherein X is CR’R** R* and R** are hydrogen, and
R’is aryl-Cy-alkyl, -O-heterocycle, or heterocycle-Cg.3-alkyl, wherein aryl and heterocycle
may be independently substituted one or more times with a halogen atom, aryl, trihalomethyl

s

Css-cycloalkyl or C;4-alkyl.

23. The compound of claim 1, wherein W is selected from the group consisting of

C(0)-C(O)N(R*),, wherein R? is independently selected from hydrogen or from the group
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"NN, ONCHB NOHON . I~y OIr 0 QCOON, N, O
Ny NH NH2 NR19NOO QOOH OMHNN\W ~/ \N O
W(‘sz(ﬁﬂnB%S NH , N N -1y NCF3 N~ 0 O N-O N BECT™MUS20b7/a6204

O wherein R19 is selected from

0 and
COHSISflﬁ%Oﬁ?wﬁlkEb ﬁ%ﬁ@b’?lﬁglkblﬁohf;llﬂﬂogéfhambhmroqul% Isattopfevkiph may be
4, rein

ndep gl on 2o MRl AP

2007/ 133865 PCT/ US2007/ 066204 of propyl and

(2H2) 2Actxoﬁip@bmi yf the EmulhBl:.conpound of cl ai m 24,

. wherein is Hand R12 is C3_6-cycl oal kyl. 35 The

[ 36.

111
and pharmaceutically acceptable salts and stereoisomers thereof;
wherein
yisOor1;

nis0, 1 or2;

1 is C(0) or SO;

RLREL, W, RP and V are each, independently, selected from hydrogen or from the
group consisting of alkyl, alkyl-aryl, heteroalkyl, heterocyclyl, heteroaryl, aryl-heteroaryl,
alkyl-heteroaryl, cycloalkyl, alkyloxy, alkyl-aryloxy, aryloxy, heteroaryloxy,
heterocyclyloxy, cycloalkyloxy, amino, alkylamine, arylamino, alkyl-arylamino, arylamino,
heteroarylamino, cycloalkylamino, mono and dialkylcarboxamide, carboxyalkylamino,
arlylalkyloxy and heterocyclylamino; each of which may be further independently substituted
one or more times with X' and X?; wherein X' is alkyl, alkenyl, alkynyl, cycloalkyl,
cycloaikyl-alkyl, heterocyclyl, heterocyclylalkyl, aryl, alkylaryl, aralkyl, aryloxy, arylthio,
arylheteroaryl, heteroaryl, heterocyclylamino, alkylheteroaryl, or heteroaralkyl; wherein X!
can be independently substituted with one or more X* moieties which can be the same or
different and are independently selected; wherein X? is hydroxy, oxo, alkyl, cycloalkyl,
spirocycloalkyl, heterocycloalkyl, aryl, heteroaryl, alkoxy, aryloxy, thio, atkylthio, amino,
mono- and di-alkylamino, arylamino, alkylsulfonyl, arylsulfonyl, alkylsulfonamido,
arylsulfonamido, carboxy, carbalkoxy, carboxamido, alkoxycarbonylamino, alkoxycarbonyl,
alkoxycarbonyloxy, alkylureido, arylureido, halogen, cyano, or nitro; wherein each X
residue selected to be alkyl, alkoxy, and aryl can be unsubstituted or optionally independently
substituted with one or more moieties which can be the same or different and are
independently selected from alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyl-alkyl,
heterocyclyl, heterocyclylalkyl, aryl, alkylaryl, aralkyl, arylheteroaryl, heteroaryl,
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pyr azi ne, benzooxazol e, o
4, 4-di nmet hyl - 4, 5-di hydr o- oxazol e, benzoi m dazol e,
w@yeorsehe, benzothiazole 1, 1-dioxi de and - PCT/US2007/066204
' be further

ui nazql i ne, each of which mu .
heterq M@ég‘éﬂ’&‘éﬁp‘fﬁha@@ﬁé’l mdﬁf‘é%rowatﬂwl;a hal ogen atomOI CF3,

C ks G B8 o B LTI OB v
P(O)(@Blzéﬁﬁ@)-f@(@l)ﬁ)ﬂhé(ﬁﬁﬂﬁzgﬂ(@) Siriing OQO)hIWIS(OBRz@ \ 0'2\*‘01
comESomieeCp SO Boy GO amite, GOy amis and
C(0)- Eltng)g lgtéocﬁi@ wheﬂelﬂhe%e{%lréeylle maylbéii'c@%ﬁ@'f gf%ﬁ’s,ﬁsm%e'&

wherein a is 0 or 1, wherein each R24 is 1ndependent1y selected from the group consisting of
hydrogen, halogen, hydroxyl, formyl, carboxylate, amide, amino, substituted or
unsubstituted-C; 4-alkyl, substituted or unsubstituted-C) 4-alkoxy, substituted or
unsubstituted-C, 4-alkanoyl, substituted or unsubstituted-C; 4-alkoxycarbonyl, substituted or
unsubstituted-C, 4-alkanoyloxy, substituted or unsubstituted mono- and di-C;4-alkylamino,
substituted or unsubstituted-Cs ¢cycloalkyl-Cy4alkyl, substituted or unsubstituted aryl-Co
salkyl, and substituted or unsubstituted heterocycle- -Coalkyl,

V is also selected from the group consisting of —Q'- Q?, wherein Q'is absent, C(0),
N(H), N(C,4-alkyl), C=N(CN), C=N(SO,CHj3), or C=N-COH, and Q’ is hydrogen or is
selected from the group consisting of Cia-alkyl, O-C4-alkyl, NH,, N(H)-C 1.4-a1kyl,'N(C1.4-
alkyl),, SO,-aryl, SO,-C 4-alkyl, Cs4-cycloalkyl-Co4-alkyl, aryl, heteroaryl and heterocycle,
each of which may be independently substituted one or more times with a halogen atom, C, 4-
alkyl, C;4-alkyl substituted by one or more halogen atoms, or Ci¢-cycloalkyl;

or R! and R? may together form a 3, 4, 5, 6 or 7-membered ring that is aromatic or
non-aromatic and may contain one or more heteroatoms, wherein the ring may be further
substituted one or more times;

R is selected from the group consisting of hydrogen, C;4-alkyl and C;.¢-
cycloalkylCy4alkyl; '

X is CR’R™;

R* represents 0-4 substituents, each of which is independently selected from hydrogen
or from the group consisting of C,4-alkyl, Cs4-cycloalkyl, aryl, heterocycle and heteroaryl,
each of which may be independently substituted one or more times with a halo gen atom or
Cy4-alkyl;

R’ is selected from hydrogen or oxo or from the group consisting of hydroxyl, Cy.-
alkyl, Cy.s-alkenyl, Cz.g-alkynyl, C;.g-cycloalkyl-Cy4-alkyl, aryl-Co4-alkyl, heterocycle-Co4-
alkyl, heteroaryl-Co4-alkyl , Cy.¢-cycloalkyloxy, aryloxy, and heteroaryloxy each of which
may be independently substituted one or.more times with a halogen atom, aryl, trihalomethyl,
or Cy4-alkyl;

R’ is selected from the group consisting of hydrogen, hjfdroxyl, Cis-alkyl, Cys-
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NSH, N -303 W 2007/133865 PCT/ US2007/ 066204 O
R18 18 R1',--_ R18~ N, R1 Il O~/ NM/IVOHOHM

WRI®8/1888R18 and ( b0 wherein b is 0, 1, or 2; pemURD87/066204
is selected fromthe group consisting of hydrogen, a
alkenyl, &b srgdiymy b Comeyeloghy!-Coq- ko ABA ipk-alleh éndChetasoaylfo.-alkyl,
4 38. ,The conpound of claim24, wherein X is CRSRSa, R4
or R* agd &’ ragy t%&)%fmg &iped dypethyizyriopeopyl n@a@aﬂdwplopemane ring,
a fused }Qreh?lt fu@ed Pridyeting Qanebewhidh %‘ia?' deXhbstied Sith a halogen

may be i ndependent| y substituted

atom, 36%%“&?*‘? tgﬁt P‘h@é“ %(?Ih ayhal oqen gt orn ary

9ty zﬂﬂéﬁet gy together forpics wiogyalicingdny Rtwen 33md Tryieg atoms

5 ted of

o GO R S S5 LA A g
havmg(];deqne}hdnglhétyroamhsc tvaithfis O]mdmyﬂy mg:eatwerd Hi}h@-4glubamuents selected
N N TR S T,
alkoxyL@&ﬁH@FdﬁﬂtﬂaYoaﬁ&ﬂP z'zftli{ﬂ&ﬂkéﬂ? Qk- hﬂP)ra r‘{h ”@?.3 YhaioBikBxy, C.s-

| ogén atom or Cfié al kyl treating
alkylth@m Ciavalkylgelfonad.&d sehlls)dmd@p(y;: Sm:gnall@nmg @ggralkoxycartiongl, Co.7-
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41. The nethod of claim40, wherein associ at ed

mono-ghdsdireralkysufangmidss or e seided- sutituens laben ingetkr faow a
fused cL@Eﬁ"& CHFF t+ VYl‘f‘ermb%'rJJ ﬁk?%ﬁaﬁmnrgyc@ rlotﬂ"ZC A eet‘erog s 3elEeted from N,

carcino I obu aem

O and I,owhllch digged of Splchmhmm harido@ 1ﬁdl¢mh@aﬁ]@(ieleblﬁﬂ Julestituents
er esponse 42. A e

racel |
selectefl Fioat FY0 AHI00. FHAFOBH: BHnGORiol Gisrifco onilbersi Grg-alynyl,
Cl.g-alﬁoﬁu@dﬁ&tyl, Cl-g—haloalkyl, Cs.g-haloalkenyl, C;s-haloalkynyl, C,g-haloalkoxy, C;.

g-alkylthio, C,g-alkylsulfonyl, Cys-alkylsulfoxy, C;s-alkanoyl, C;.g-alkoxycarbonyl, Cs.-
cycloalkyl-Co4-alkyl, aryl-Co4-alkyl, heteroaryl-Cy.4-alkyl, COOH, C(O)NH,, mono- and di-
C\4-alkyl-carboxamide, mono- and di-C, 4-alkyl-amino-Cgalkyl, SO;H, SO,NH;, and
mono-and di-C,; 4-alkylsulfonamide;

R’ and R are each, independently, selected from the group consisting of hydroxy,
amino, C;4alkyl, C,4alkoxy, and mono- and di-C)4alkylamino, and CiecycloalkylCoqalkyl;

R, R’,R'", R!! and R"? are each, independently, selected from the group consisting of
hydrogen, C;4-alkyl and Cs; ¢-cycloalkylCo4alkyl;

or R® and R’ may together form a spirocyclic ring having between 3 and 7 ring atoms
and having 0, 1, or 2 ring heteroatoms, which is optionally substituted by 0-4 substituents
selected from cyano, halogen, hydroxyl, amino, thiol, C,.s-alkyl, C, s-alkenyl, C,.s-alkynyl,
Ci-s-alkoxy-Co4alkyl, Cy.g-haloalkyl, C; ¢-haloalkenyl, Cys-haloalkynyl, C;g-haloalkoxy, C).
s-alkylthio, C)g-alkylsulfonyl, C,s-alkyisulfoxy, C,.g-alkanoyl, C,s-alkoxycarbonyl, C;.7-
cycloalkyl-Cy4-alkyl, aryl-Cos-alkyl, heteroaryl-Co4-alkyl, COOH, C{O)NH,, mono- and di-
C4-alkyl-carboxamide, mono- and di-C;4-alkyl-amino-Cg.4alkyl, SO:H, SO,NH,, and
mono-and di-C;4-alkylsulfonamide, or two substituents taken together form a fused or

spirocyclic 3 to 7 membered ring having 0, 1 or 2 ring heteroatoms selected from N, O and S,
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in need thereof a pharnmaceutically acceptabl e anount
of a conpound of claim1 or claim?24. 43. A nethod of
WO e@atdasgs i nhibiting or preventing the acti viPQT/OB200i66204
.. in a subject -304 WO 2007/133865 PCT/ US2007/ 066204
whichifsefl 08 apioryelioring basfbio Sindepeadenth Sﬁle@tddrsgbitituetrmaselected from

halogezlg?rjb.gaglﬁa,a%&qg{oa @Ttah(%% ym% Zeél)’ld ﬁ lCelA aﬁgf? Lt oo ofo- and di-C,.

4-a1ky]—¢ﬁnbd)ialﬂ1drg Glhalmgfcatbéneyl andéphéﬁ')ﬂl ne protease,
B‘%)rjsn g the step of Sacongactl g.said serine
st e LT Ko e dn o a%cfb\dcﬁ ngﬂk%lrbqoarnmmapoar fozmeg m

splroc%hc rﬁ%ha-{;ﬁfg Magp&le%{plrgéﬁk gk‘f’?eamf?‘ n the activity

NS2 "protease is,I'n The net hod of
cd)raR mmMW mietogethert foemad, Bys t@ordf—mbhﬁeﬂ&&ﬁihn@rthﬁteﬁaﬁmmc or

bi t 47.. The net hod of cl ai erein the
non-ar ¢ b gy PHaingRs oRBIoR ALGrOR@MSheeinghe ring ey hegurther

subsmﬁﬁgtdhﬂgopfno@éﬁﬂngg -4fld wherei n the act|V|ty of the NSba
protein is inhi bited. 49. The method of clai m 44,

vferkdny isife Racand W mpy dégetliee {08543 ph|Sy Ger daserisered rlng that is

50. , The thod of cl 44, where
sromafif 0 ip o 2, PR ss 35 Ebrontot. Nagilh he Fing may be
furthercsubaitiied ond oflindfetthesl. 51. The method of claim 44
wherein the severing of one or nore of the NS4A- NS4B,

NS4B- NS5A and NS5A- NS5B junctions of the HCV is

c %Ye gqp()%\/\g gf glgjrrln g%’ Fk‘,{gfqassom %5 éakaflirb?odlgl?matfoéj form a
splrocyqlleahlgdlawmga)emm:jnémndl Trimesiomt hed Bofing 631, of D Qm@&feh:%htoms

erein the HCV-assqci at ed di sor der
which Shircky TR s SHPTHEeR iR SREYLE A1 Tanerksyed HAg baviog, 1 or 2

ring hdtér¥Rome 'sél@&@§ om RNOQRA S, ﬁﬂd’\gﬁergfn%%ﬁgf the spirocyclic rings has 0 to
hepat ocel | ul ar carci nona, cryogl obul'| naem %

2 mdemdenﬂbd@ﬂ@cwdgubymmlecmdd‘rm syp; balegeh, hiydroayleamino, thiol,

Croalffh b8 ﬁfé‘e‘w‘ﬁ?% SR it @H‘%‘?@’?}Ygﬁw Lo bleattrl §r2-whalpgiiyenyl,

Ca g-haldjhllag,flﬁfwllI.Pi;CHaloalll{bx@e@ﬂg-&lk?ﬁlﬁQf C, SAMuFbAE, C,g-alkylsulfoxy, Cig-
adm n| steri ng o the subje har maceut | cal | y

alkanogl, Lo e MOKICAT RS sl hwhsomﬁcybfanm@mmylohewmymw
ko, SRS ORI, LI ABLAMAL RS 05 L0 e
amino-Cogalkyl, SO3H, SO;NH,, and mono-and di-C; 4-alkylsulfonamide.

26.  The compound of claim 24, wherein R" is C(O).

27. The compound of claim 24, wherein X is CRsRs,, Rs, is hydrogen or methyl,

and R5 is a residue selected from the group consisting of:

o U0 Co-{ (04
& moaorh hoeg
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target in the HCV life cycle. 55. The nmethod of claim

54, wherein the target is selected fromthe group
w@ongi1sIsshg of NS2 protease, NS3 protease, NS3PCT/US2007/066204

hellcase NS5a protein andNS5b pol ynerase. 56. A

nethod f decrgasing the HCV RNA |oad in a subject in

eof conpri si ng adn1n|ster|ng to the subject a
harﬁhced?lc- ascept B nmpound’ of

aiph 1 of ¢ h t hat load in the
subj ect is decrease Qrpesadsexhibi ting HCV

Rg Prot ease activity, mh t he conpound Hy  conpound
of claim1’or claim24” 58. The conpound ‘of :cl ai m 57,
mhereln the conpound is a HQGY, NS3- 4A o prot ease

HCV- associ at ed
by stering to a

T dISO
A uby ect NG |
anount a conpound ¢f chaj# ot claim 24 and a
pharnaceutlcally acceptabfe carrier, such’that the
HCV- associ ated di sorder is treated. 60. A nethod@of
treati ng an HCV-associ at ed di sorder conpri Si /E\

adm ni sterffng to a subject i K need th NH
I B al | yreef f ogti nt of oppoung ofvpv
NHai m 2 coltbi n&Hi on wi

anodit” of an laddi ti onal
-dulatlng conpoind>~%uch t hatandhe RBiCV- associ at ed

h
AT e —
mono-séll-,emttedltformthm, fluorep abeidowt i ng of Sch 503034 and

VX-950. 62. The nethod of claim60 wherein the
addi ti onal HCV-nodul ati ng conmpound is interferon or

.| Varhe@aiongbf 824 Sherdhik ARNARGLOF cl ai m 62,

wherein the’interferon i's se *h t he group
cRndd hydregpnotr mathydy f er on al pha 2B, pegyl at ed

nsensus i Ierfero |n rferon
@%ﬁ B%R%mPyﬁgﬁ@bwﬁg ﬂ?e&?é?@ﬁ“‘ ¥ feron
tRiglis aaedddiseaietord TR A éaau@ afhsRihg of: 306 WJ 2007/ 133865
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N/gaqected from t he godupyconsi sting of int eukln 2,
L\;ﬁhprleukln 0, intéerlegkin 12, a conpound t hat
&\ dev

res”‘gop 1 eIp@Nﬂ@:\_{
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doubl e stranded RNA, doubl e stranded RNA conpl exed

W th tobranmycin, Imquinod, ribavirin, an inosine
wG200masEsphosphat e dehydr ogenase i nhi bitor, anaPCHUS087/066204

and rimantadi ne. 64. The net hod of claim 60, wherein

the addjtional HCV-nmodul ating ponpoungﬁ\is a

8 , and cl on® azol e.
nmet'hod of claim cl ai m 60, rein the
HCV- associ at ed disordQL«L$ sel ected fromthe group
cti

consi sting of HCV inf n, liver cirrhosis, chronic
| yrindi sease, hepatiQcel yul ar carci nong, '

cryogl opul i Gaeni a, non-¥odgki n' © | ynphotfa, )
suoores.edfjlggate i ntracel llul ar] i nmune responsf. 67.

Bxyrod ™ Rf Nohi bi ti ng” Repdat NS Vi : "-o p.on
' CORPIi Si Ng i | | 'thg

HCV- associ at ed di sorder treatnent, éonpfising an HCV-
dul ati ng cgﬂﬁbjnd of claiml or claim24, packaged
ion

W tlh i trucL&U/ for using an effective anmount of
modulat i

corr%)und to treat an HCV-associ at ed

|soWUam?69. The tjreatjrent gfOgl aiim 68p wheNei n_t he o
ssoTivat egg ' el ecfedyy rnI%e roug <
consSisting o [ cti(gn, [ i I rrhosng, [@nic

[
liver diseas ocelTul arﬁ carcin "“(—?.
Lt 7 . /
cryogl obul i'naeni a, non- Hodgki n"s | ynphoma, and a ’
suppressed innate intracellular inmne_xespanse. 0.
A nethod of treating HCV infection, I|i /

chronic livef di sease hepat ocel | ul ar of
<cry | ob Iigﬂggga,zn n' s #ynphont, ano/onéé
su SedN”i mmate i nfracgl lu i mune respopise i i
HNST] ecl i n)ne&dut here onpfi si N adm'nis‘t"ﬁ&ingto
t he SSub t a pharmaceutically é'ﬁegemdabl e anvunt of a
conmpound of claim1l or claim24. -307 WO 2007/ 133865
PCT/ US2007/ 066204 71. The nethod of claim 40, wherein

13 HY compdA PGt @fnd ILRANink oV the $5ARNY-PE-

wherein

k; and k; are 0 or 1 such that a sum of k; and k; equals 1 or 2;

R, and Ry taken together form a spirocyclic 3 to 6 membered ring having 0, 1 or 2 ring
heteroatoms selected from N, O and S, which fused or spirocyclic ring has 0 to 2
independently selected substituents selected from halogen, C,4alkyl, C,4alkoxy, C;.
salkanoyl, and phenyl;
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72. The nethod of claim 71, wherein the HCV is
sel ected from HCV genotype 1, 2 and/or 3. -308
WO 2007/133865 PCT/US2007/066204

R, represents 0 to 2 substituents which are independently selected at each occurrence of R
from the group consisting of halogen, C;4alkyl, and phenyl, or two geminal R. substituents,
taken in combination form a 3 to 6 member spirocyclic ring; '

R, represents 0, 1, or 2 substituents each of which is independently selected from H and C, -
alkyi; and

R¢ is hydrogen or Cjjalkyl.

30.  The compound of claim 24, wherein the divalent residue:

Q
X )
N Re
/§<x’\ Rz
Ra

is selected from the group consisting of:

Cl
gy, ity ity
~ G - -
N Iﬂ N
s s

31.  The compound of claim 24, wherein W is selected from the group consisting
of C(0)-C(O)NH, C(0)-C(O)N(H)-cyclopropyl, C(O)-benzothiazole, C(0)-benzoimidazole,
C(0)-oxazole, C(O)-imidazole, and C(O)-oxadiazole, wherein the benzothiazole,

benzoimidazole, oxazole and oxadiazole groups may be independently substituted one or
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more times with a halogen atom, aryl, trihalomethyl, C;.¢-cycloalkyl or C;4-alkyl.

32.  The compound of claim 24, wherein W is selected from the group consisting

T AL
YO Oy Q s
A0 ‘WD %jwr”“ N
OO ”“j\f)
M@Y -0 py -y

sl aLfN/
SO
e

, and

0

wherein R is selected from the group consisting of hydrogen, aryl, trihalomethyl, and C, 4-
alkyl.

33.  The compound of claim 24, wherein R? is selected from the group consisting
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of propyl and (CH,),-cyclobutyl,
34.  The compound of claim 24, wherein R is H and R" is C;4-cycloalkyl.
35.  The compound of claim 24, wherein R" is cyclohexyl.

36.  The compound of claim 24, wherein V is R* or C(O)-R*®, wherein R¥ is
selected from the group consisting of Cj.4-cycloalkyl, mono- and di-C, 4alkylamino, phenyl,
pyrazine, benzooxazole, 4,4-dimethyl-4,5-dihydro-oxazole, benzoimidazole, pyrimidine,
benzothiazole 1,1-dioxide and quinazoline, each of which may be further independently

substituted with a halogen atom, CFs, Cy s-alkyl or Ci¢-cycloalkyl.

37.  The compound of claim 24, wherein V is R* or C(0)-R?®, wherein R? is

selected from the group consisting of
13

FQ ‘
.\ \}3 \t }2 [ R1B—O:(St\§'§', ngz\}%—’

éé

\f

3k
\ »
\ %
~ &
L

\ A,
z o

N H
IT Ny \’/N _1‘:.. R%—l\ R"SN_
\OJ\N/;\, Y S ) Q P

H , , H , S , ,
R18 O— R‘BCS— Rf: Ré_h ' N ‘71"
\\}\f, \&}\g, \k}\;’ e ’RM'(NJ/ |
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&ﬁ” w

wherein b is 0, 1, or 2; and R,y is selected from the group consisting of hydrogen, a halogen

atom, aryl, trihalomethyl; and C,4-alkyl.

38.  The compound of claim 24, wherein X is CR’R* R* and R’® are hydrogen,
and R® is aryl-Co.3-alkyl, -O-heterocycle, or heterocycle-Cy.3-alkyl, wherein aryl and
heterocycle may be independently substituted one or more times with a halogen atom, aryl,

trihalomethyl, C;4-cycloalkyl or C;4-alkyl.

39.  The compound of claim 24, wherein W is selected from the group consisting
of C(0)-C(O)N(RZ),, wherein R? is independently selected from hydrogen or the group
consisting of C,4-alkyl, Cs.¢-cycloalkylCy4alkyl, aryl and heterocycle, each of which may be

independently substituted one or more times with a halogen atom or C4-alkyl.

40. A method of treating an HCV-associated disorder comprising administering to
a subject in need thereof a pharmaceutically acceptable amount of a compound of claim 1 or

claim 24, such that the HCV-associated disorder is treated.

41. The method of claim 40, wherein the HCV-associated disorder is selected
from the group consisting of HCV infection, liver cirrhosis, chronic liver disease,
hepatocellular carcinoma, cryoglobulinaemia, non-Hodgkin’s lymphoma, and a suppressed

innate intracellular immune response.

42, A method of treating an HIV infection comprising administering to a subject

in need thereof a pharmaceutically acceptable amount of a compound of claim 1 or claim 24.

43. A method of treating, inhibiting or preventing the activity of HCV in a subject

-304-



WO 2007/133865 PCT/US2007/066204

in need thereof, comprising administering to the subject a pharmaceutically acceptable

amount of a compound of claim 1 or claim 24.

44. A method of inhibiting the activity of a serine protease, comprising the step of

contécting said serine protease with a compound according to claim 1 or claim 24.
45.  The method of claim 44, wherein the activity of the NS2 protease is inhibited.
46.  The method of claim 44, wherein the activity of the NS3 protease is inhibited.
47.  The method of claim 44, wherein the activity of the NS3 helicase is inhibited.
48.  The method of claim 44, wherein the activity of the NS5a protein is inhibited.

49.  The method of claim 44, wherein the activity of the NS5b polymerase is
inhibited.

50.  The method of claim 44, wherein the interaction between the NS3 protease
and NS4A cofactor is disrupted.

51.  The method of claim 44 wherein the severing of one or more of the NS4A-
NS4B, NS4B-NS5A and NS5A-NS5B junctions of the HCV is prevented or altered.

52.  The method of any one of claims 44-51, wherein an HCV-associated disorder

is treated in a subject in need thereof.

53. The method of claim 52, wherein the HCV-associated disorder is selected
from the group consisting of HCV infection, liver cirrhosis, chronic liver disease,
hepatocellular carcinoma, cryoglobulinaemia, non-Hodgkin’s lymphoma, and a suppressed

innate intracellular immune response.
54. A method of treating, inhibiting or preventing the activity of HCV in a subject

in need thereof, comprising administering to the subject a pharmaceutically acceptable

amount of a compound of claim 1 or claim 24,wherein the compound interacts with any
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target in the HCV life cycle.

55.  The method of claim 54, wherein the target is selected from the group
consisting of NS2 protease, NS3 protease, NS3 helicase, NS5a protein andNS5b polymerase.

56. A method of decreasing the HCV RNA load in 2 subject in need thereof
comprising administering to the subject a pharmaceutically acceptable amount of a -

compound of claim 1 or claim 24, such that the HCV RNA load in the subject is decreased.

57. A compound exhibiting HCV protease activity, wherein the compound-is a

compound of claim 1 or claim 24,

58.  The compound of claim 57, wherein the compound is a HCV NS3-4A

protease inhibitor.

59. A method of treating an HCV-associated disorder in a subject, comprising
administering to a subject in need thereof a pharmaceutically acceptable amount of a
compound of claim 1 or claim 24 and a pharmaceutically acceptable carrier, such that the

HCV -associated disorder is treated.

60. A method of treating an HCV-associated disorder comprising administering to
a subject in need thereof a pharmaceutically effective amount of a compound of claim 1 or
claim 24, in combination with a pharmaceutically effective amount of an additional HCV-

modulating compound, such that the HCV-associated disorder is treated.

61. The method of claim 60, wherein the additional HCV-modulating compound
is selected from the group consisting of Sch 503034 and VX-950.

62.  The method of claim 60 wherein the additional HCV-modulating compound is

interferon or derivatized interferon.

63.  The method of claim 62, wherein the interferon is selected from the group
consisting of interferon alpha 2B, pegylated interferon alpha, consensus interferon, interferon

alpha 2A, lymphoblastoid interferon, and interferon tau; and said compound having anti-
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hepatitis C virus activity is selected from the group consisting of interleukin 2, interleukin 6,
interleukin 12, a compound that enhances the development of a type 1 helper T cell response,
double stranded RNA, double stranded RNA complexed with tobramycin, Imiquimod,
ribavirin, an inosine 5'-monophosphate dehydrogenase inhibitor, amantadine, and

rimantadine.

64.  The method of claim 60, wherein the additional HCV-modulating compound

is a cytochrome P450 monooxygenase inhibitor.

65.  The method of claim 64, wherein the cytochrome P450 inhibitor is selected
from the group consisting of ritonavir, ketoconazole, troleandomycin, 4-methyl pyrazole,

cyclosporin, and clomethiazole.

66. The method of claim 59 or claim 60, wherein the HCV-associated disorder is
selected from the group consisting of HCV infection, liver cirrhosis, chronic liver disease,
hepatocellular carcinoma, cryoglobulinaemia, non-Hodgkin’s lymphoma, and a suppressed

innate intracellular immune response.

67. A method of inhibiting hepatitis C virus replication in a cell, comprising

contacting said cell with a compound of claim 1 or claim 24.

68. A packaged HCV-associated disorder treatment, comprising an HCV-
modulating compound of claim 1 or claim 24, packaged with instructions for using an

effective amount of the HCV-modulating compound to treat an HCV-associated disorder.

69.  The treatment of claim 68, wherein the HCV-associated disorder is selected
from the group consisting of HCV infection, liver cirrhosis, chronic liver disease,
hepatocellular carcinoma, cryoglobulinaemia, non-Hodgkin’s lymphoma, and a suppressed

innate intracellular immune response.

70. A method of treating HCV infection, liver cirrhosis, chronic liver disease,
hepatocellular carcinoma, cryoglobulinaemia, non-Hodgkin’s lymphoma, and/or a suppressed
innate intracellular immune response in subject in need thereof comprising administering to

the subject a pharmaceutically acceptable amount of a compound of claim 1 or claim 24.

-307-



WO 2007/133865 PCT/US2007/066204

71.  The method of claim 40, wherein the HCV is selected from any HCV
genotype,

72.  The method of claim 71, wherein the HCV is selected from HCV genotype 1,
2 and/or 3.
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