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WD 2009/ 064975 PCT/ US2008/ 083541
QUI NOXALI NE- CONTAI NI NG COVPOUNDS AS HEPATITI'S C VI RUS
wo bidoB54PARS RELATED APPLI CATIONS 5 Thi s appl i el/Us1008/083541
clainms the benefit of US provisional application
nunber 60/987,958 filed on Novenber 14, 2007 and US
provi si onal application nunber 61/025,458 filed on
February 1, 2008. The contents of the above
applications are incorporated herein by reference.
TECHNI CAL FI ELD 10 The present invention relates to
NQLANORARINE+SOT TAINING HONPOOYRA S HEHATKIIS C VIRUS
conmpounds havi ng anti vi i vity agai nst HCV and
useful in the treat nentfhﬂfﬂﬁﬁﬁﬁﬁnf ections. More
particularly, the invention relates to

gui noxal i ne- cont ai RENA TEWRPRNISATIONRLPOSI ti ons
cont ai ni ng such conpounds and nethods for using the

sarftis agplighdion cldms gredwashiledf Ypproviskinabapnlieptiaiorysehan §9/987.958
THE | NVE J i Rl

filed b N L 06T B R R b P 8 g on
Febrsy ¢ 2008pubhd confiad éhthp blodicap beaitions arctih@rplavet dpeth by

and developing world. It is estimated that the virus
refer¢igeect s over 200 nillion peopl e worldwi de, surpassing

the nunber of individuals infected with the human

i munodefi ci ency vir UsECHNSABRFIRERr |y five fold. HCV

infected 20 patients, due to the high percentage of

i ndhe posedtdnvenfibn odleds i rtovelcinpetiticC ivirfie H C¥n protease indiibitor

an el evated. ri sk of devel opi i rr.hosi s of th
comfiggshY T Sliyab e Rip B PR 30 S bEHTR et or OV
infecti6hidT Mdte pakt¥@llarfi, 8RAGContibrYelhi®s I GuiAB@linQteMan &Y compounds,
cause of hepatocel |l ular cancer and cause of patients
compogigigns Ferainingetch eemppindmerd metheds fForukiagwesstaaion awell ds
Ther re. consi ble barriers to the devel opnent of
proceasrsﬁsifsf—%@%tn%glr@{p‘goﬁ]{iﬁ%élg&s‘\/\hi ch 25 include, but are not
limted to, thBATKGRMANDOPOTHENNVENTIONt he genetic
diversity of the virus during replication in the
hodtV i His Minga] Fruseehron-As BosB hopatits 3ndds eipsrapingly severe
dn i . t . r 's UCH
publiSHIEEY B kARl A0k o @R SRR sl TP SEHFLEY ot he
virushiiécts @pti 208 midhiorapeb piat tibdyerde siuspassing ehemajndrer bfindfviduals

. . cases, given the mld. course o infecti a h
infeciig L BBIB @WWO@%@IWV &frus iy negin Biadld, _P&}} fhfected
patichl4SAucs 1 MER pbRerdPoPdihdivIdhls R HORd WHH Gk Safbdtoal Yare at an
to have sighificant side effects. PACE 1 WD
clevap@ivkOg 4@ 78 o FIGT 1u8@OB ®f 083541, subsequent hepatocellular carcinoma and

terminal liver disease. HCV is the most prevalent cause of hepatocellular cancer and cause

of patients requiring liver transplantations in the western world.

There are considerable barriers to the development of anti-HCV therapeutics, which
include, but are not limited to, the persistence of the virus, the genetic diversity of the virus
during replication in the host, the high incident rate of the virus developing drug-resistant
mutants, and the lack of reproducible infectious culture systems and small-animal models for
HCYV replication and pathogenesis. In a majority of cases, given the mild course of the
infection and the complex biology of the liver, careful consideration must be given to

antiviral drugs, which are likely to have significant side effects.
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Only two approved therapies for HCV infection are
currently avail able. The original treatnent reginen
w@emweneddry i nvol ves a 3-12 nonth course of i ntPE/ERINS083541
interferon-a (IFN- a), while a new approved
second- generation treatnent involves co-treatnent with
I FN-a and the general antiviral nucleoside m mcs
Iike ribavirin. Both of these treatnents suffer from5
ORI &HAPp fo%k@ﬂﬁﬁa@sqgr BENVERER S aRlutreAGy AMYable. The original
e fiCacy agai nst infections. There exists a need
treatrthant redimed geadralpyrmndlvos a 8 2enonth eownst diintralcrage nttarfdrom-o (IFN-
treatnment of HCV infection due to the poor
o), WhE @Mghi APPEQyed seroaf s peration ‘ir??émélﬂtfm%%l&%ﬁ @rtreatmentiwigh IFN-o and

the gg%%laaﬁhsﬁac}u g?legsﬁ@hﬁ M 1RO %@ﬁ“ﬁlo?} jugss dtﬁegeg%aﬂﬁén% bd¥r from

S are ronlca y I'n
1nterﬁﬁ)ﬂmta®mﬁt1dd:ef&mt$ dsivecljprsdgw @siesca hgaitg FHOWn feetions. There exists a

ffective dru | d desira sess 10
need ?rgtﬁ? fi?\e%i%npingpﬁo%?cﬂgﬁ a%tlﬂelfa? adarls Pop dRatprieat e E ¥ripfegtion due to
the p@(\ﬁatbie?a{fﬂll@tytaﬁg ﬁkﬂ?ﬁbﬁﬁtmpgrégtﬁce: S Rtkkistis ﬁ:lefh%qbs structural

protel n-3" (NS3) ytic en ynme required for
p rlmae[mlﬁmtg)oqmlatlhe whicreathe np@initp obindivndeattare choe ey mfycted and

. t te th
asymplgnsiiar B8 e hi e e APk ot oy e NonB! dabirp s possess

signifitdn®ly FbwNed NI cRY tRAEMS QuFrBRB} £%i1Hb16 RleXtnARS eméedpatitis C non-
thus making its inhibition an attractive node of

structumalemtemﬁ 33)Ree eratedyitcagsmicnequied tforapro pasping DStb@fVlral
poly;{rﬂtem nrﬁl %é)q‘é.)lgn k%ﬁep {C%,t(i)OrI}S( eﬁ l‘%ag rﬂ'léet 11th %u{%h efpw{a;l D&fants

assooazgédl wsth H“Wmfb@i()nl theacfil@sfter dde@N’S? }pﬁotRNérMhéhtﬁthB&onserved
genone i s envel o yed and contains a_ single strand

thus Rﬁl&ln&ﬂ)‘ls dthibisiog aApBwedvomods pliatationaRecqhpycsessiip the treatment
of HENGA ot ?A%?#% klﬂ%&{}g G{Epcfoh&gﬁ R tn%lqﬁﬁl%foﬁ%tf%}d@é i8QkQy target

am noraci d pol yprotein I's processe
in thvbatéd agamekt FiGSE. pepti dase into 10 di screet peptldes

StHER R aeshey Bt v B RSenofiE ipoistonedishd pqntins

smgl@gtréfﬁm‘?%&%lﬁ& b&ﬁp@k@g of 8ir&OIBRD LSy His. & éﬁcglﬂésya polypeptide
vari abl e sequence. There are six non-structura

comppised ef approNeatels 3@l Ozinmige deidendent netalloprotelnase

t hat tlons in con un ortlon of

BtV etalPrRiess REg by el i et i gl o direcr
peptilNChICRBSvE & SRAERE fif HcaBhd. { TheASHOThaE Stﬁ[btﬂﬁ’al ;%]roi\éﬁ% C, Bl and

serine protease at the N-term nal end, uires

E2. Nl protein sotfaskeewn dmgtiom amxamnd@mfrﬁd@ahly%m gsequence.

o RS 0 PR LR LM A BBl

functon@tie a@rgunchﬁ wWihde Pézdén pf i e&eprbﬁeur espdiiwbipoeatéDiivo catalytic
cleaving four sites . on the viral 30 polyprotein. The
functpggs (1epaiicireRyagasocitign o biaiady o ﬁ@lned&et@a&eu a gfei N-tergnal end,

e P B Y P S IR e O e
carboxyl terminus. NS4A is a tightly associated but non-covalent cofactor of the serine
protease.

The NS3-NS4A protease is responsible for cleaving four sites on the viral
polyprotein. The NS3-NS4A cleavage is autocatalytic, occurring in cis. The remaining

three hydrolyses, NS4A-NS4B, NS4B-NS5A and NS5A-NS5B all occur in trans. NS3is a
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WO 2009/ 064975 PCT/ US2008/ 083541 serine protease
which is structurally classified as a
W@ bgoao649yPsi n- 1 i ke protease. Wiile the NS serPeEUS2008/083541
pr ot ease possesses proteolytic activity by itself, the
HCV protease enzyne is not an efficient enzyne in
terns of catal yzing polyprotein cleavage. It has been
shown that a central hydrophobic region of the NS4A
senn@bﬁﬁ@ds@w’h%hﬁ?%&ﬁgl@ @fasstlhécﬁaseﬁﬁﬁfmﬁh likEMBotBase. While the
conpl ex formation of” the NS3 protein wth A seenms
NS seravage@nase [fossaskes ppotoclgtis aﬁgflfe’\lwntsslf the A pratepse h@zyme is not
roteolytic ffIC at. a of t.he s
an ofBE By np Gy e SEuPpRenb Pl Ry Ty dRPE R that o
centrhNBEkdphabR r¥gibAl the mﬁ@@elﬁ Iz fESod foRtidiehihaBcdNRAt. The
that are essential for the replication of the virus.
compde fosmationsgfthe NS3dirpteint wigh NORArsgemp acabLEnPethy Pesfcey8R; events,
e Jev d by S. Tan, A 10
enha éﬁégl,%%%te@ﬁ? ﬁf% %’oér{l%ﬁllboefrﬂge, Al%egvgat itis C Therapeutics:

Cumrgemgtralsmatdgs fandle Bemslginignt SF ﬁﬁtv@@l ggentdNatalinactRewe virally
Drug Discov. 1, 867-881 (2002). = SUMVARY OF THE
encodqduERTMEN 111%11% DiSénthaj ?H@ eenti fothg repdicatipn of the virus. Current

efforﬂ%ﬂ%%@lt(?v@ﬁd Q@&l%o@bﬁ%mﬁ%{gﬁ Alfbito Al eg?é:\ﬁ é(:jd:l?}l §¥r an, A.

accepta e Sa ers or prodrugs t
Pausere .1iha SN onusbang, Hdpetisa@el hetdpetiocst Ceatntitegas and Bm&ging

StrategitoHAE Y NG DA GSeh T RIGHZDGN | i er for 6 w th ¢ he

life cycle of theybmpRkivtdS TR iINVENGTENATr e al so
useful as antiviral agents The present i nvention

f uThdmcsemeinart:mmm@lapﬁsa@ q‘amemlmedontamm@swmp@mds and

co dsin renentlon S
phan§ Rty Mg itghie, SURT SR PR s ARG % mSBods it aping the same
to treatihdpafifiNg infet HQ\bubfRt Eidticodof sURB tlﬁHrﬁ%E MCorhf@As bOIMe present
further features pharmaceutical conpositions 20

invergignpriceiegvith e hioeiede of the hepasitie Sevitusiand @r demusesH agantiviral
h |
agen{gh gﬁlgg%)%gﬁt 1@\%&1&%{1 %gr?h%g%eﬁa Wg%gﬂé%ct%,ﬁﬁgallj gﬂr%gosﬁtrl&%rcldglprlsmg the

aforeh&hﬁﬁﬂdﬁlrdbﬁlpb&n@, sal@l gdads bnpdfugs doy, adniigis@ationt terafsebjeot, suffering
consensus i pegyl ated interferon, aqr album.n

from (ﬂcgﬂlhfg? 18 &ilg r@g,g%g rlln\feﬁp%t} fusthsh featwq:sdg@pp“fmﬁ:utlcal compositions
corn n@ﬁgfﬂ%ﬁas 1n9519f0ﬁ%§1e? bﬂ?@%&é&'&al 50095}21:)1%511‘[, ester

msr a or interna sone entr
or prodrhg hildremf) aﬁﬂmlo'thw end-HEV agsi, sueh ai mserfeoomeet dhadphasite2feron,

ting an HCV i n ectlonlnas ect ) )
beta- S L L AR BIeF s BEadtted Bt HRo ot alhimimpr other conjugated
inter R Ofhalvirt) affantaBc PAIRIRRHAVYRK 4O thhibifde, cﬂraﬁw polymerase,
invention further relates to pharnaceutical

hehcwmﬁ orfetmiabnkosomepsniry |sﬁg inhigtos oho invelstianf almv@lqmsdg erethods of

h ts
wearig§YE I B dion i S UBERdbelrintisr BE e s Se S b fngpoutical
compORRAOARE EHét précht M vedime Pthd P& chbihdrition Blirtlef ¢¢1RIcS & pharmaceutical

PAGE 3 WD 2009/ 064975 PCT/ US2008/ 083541
compositions comprising the compounds of the present invention, or pharmaceutically

acceptable salts, esters, or prodrugs thereof, in combination with a pharmaceutically

acceptable carrier or excipient.
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In one enbodi nent of the present invention there are
di scl osed conpounds represented by Formulas | or II,
worooplesnnceuti cal |y acceptable salts, esters,POr/US2008/083541
prodrugs thereof Y | X R102 NI j W, N 8101- | Z
Z101~W01 -1Y / L101 NO L101 Ol MKkilmO L 1 N
L 1INNG AHROSGAHROI]SR, 5 ((I) (I
Wherein A is absent or selected from-(C=0-, -S(O) 2,
in%n%b‘éﬂlmeg( UNhgﬂ}esentllQVén%gﬁ thede %Qscﬁsmos@& c%b&ﬁfd@d
from-Cl-Cg al kyl ene, -C2-Cg al kenyl ene, or -
repreaftme;mlw Eorsnudasdiord bror ahammgetol,caliy a@,epf@bleaahsateamaomdrugs
fl ected fromO, S, or N substituted -Cl-Cg
kyI ene, substituted -C2-Cg al kenyl ene, or
substituted -C2-C8 al kynyl ene each containing 0, 1,
2, or 3 heteroatons selected fromO, Sor N -C3-Cl2
cycl oal kyl ene, Yor substituted -C3-Cl2 cycl oal kyl ene
each containing 0, %, 2, or 3 15 heteroaRygs sel ected
fromO0, S orNN,\NY3-Cl12 cycl oal kenyl e/e; OrN
Gt

substltut ed IC3- 12 cycl oal kenyl ene %0 |V\r’1‘?~ﬁg
roatons sel ectedTLom Skr N M
é?ﬁ’t o1°s lected from0, S, SO N HRY

vvhe in RL |s ;Q\I ected at each 20 Er durrence flpomthe

gr p consi s f (i) hydrogen; P 4 WO
/ 064935 %908/ 083541 |\,/| o o
L
|_ 201
A N)_
A—N N ]
RI

Wherein
A is absent or selected from —(C=0)—, —S(0O),, -C=N-OR; or —C(=N-CN);

L,01 1s absent or selected from -C;-Cg alkylene, —C,-Cg alkenylene, or —C,-Cs
alkynylene each containing 0, 1, 2, or 3 heteroatoms selected from O, S, or N;
substituted —C,-Cg alkylene, substituted —C,-Cg alkenylene, or substituted —C,-Cs
alkynylene each containing 0, 1, 2, or 3 heteroatoms selected from O, S or N; —C5-Cy;
cycloalkylene, or substituted —Cs-C;, cycloalkylene each containing 0, 1, 2, or 3
heteroatoms selected from O, S or N; —Cs-Cy; cycloalkenylene, or substituted —Cs-
Ci, cycloalkenylene each containing 0, 1, 2, or 3 heteroatoms selected from O, S or

N;
M is absent or selected from O, S, SO, SO, or NR; wherein R, is selected at each

occurrence from the group consisting of:

(1) hydrogen;
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(ii) aryl; substituted aryl; heteroaryl; substituted
heteroaryl; (iii) heterocycl oal kyl or substituted

whedoenedye!| oal kyl ; (iv) -Cl-Cg al kyl, -C2-Cg aP&ENy1008/083541

or -C2-Cg al kynyl each containing 0, 1, 2, or 3

het eroatons selected fromO, S, or N, substituted
-Cl-Cg al kyl, substituted 5 -C2-Cg al kenyl, or
substituted -C2-Cg al kynyl each containing 0, 1, 2, or

3 (st eroat QR B hefef AR OsubSiQcdMoterGay£12
cy(tgl?oal aﬁgr ?ﬁ'%spﬁgicgﬁ?i’t Stee%m-, C%qbacl:%fdcyett:elroa kyl ;

- G34)C1 hatgrotysadalle pr substituseddstdroescbulkyC3- C12
o e By FRREH S S B R AP o
each ¢ qﬂ%% %P&%;Sge CS%% fidm 6F S,SJY ﬂgsﬁg cﬁﬁﬁ%ﬁ’?@ ’Qﬁ("yﬁ dubstituted

from O, stitute

subst i tut£d; alkehyCoralikinytt & ne;-CRulksshel cdresinmG2; €2, or 3

al kynyl ene each containiqg 0, 1, 2, or 3 heteroatons

sel ect diptarpgmng sclected fiem OB -Cr el yalorikyb e sulstituted —Cs-
substi tut - (3- C1 c ntai Ai .
13, oo RS SE AR 0 SRR SRE GO e Batkeny
-C3-Cl1l2 cycl oal kenyl ene, or substituted -C3 15 Cl12
cycl oal kenyl ene each containjn

0, 1, 2, 3
hek ier 1§ 4Ptig Okl estaddgom r%nﬁ@?lks?eafa, —%:C@ilse%gfﬂe@eacﬁg&zrcs

or ar vyl [ ry . N
or BT LS, 4 T B A MR 9o

s eJustite@d QM valkylemedsubstitNRl-—Co= G denyhe - S2(sGh dRlted —&,-Cy
and Y taken together with the carbon atons to which

t hdkyralencgeetnetiéaining O br moa 3 heterasserpe salecterbiremyo, oy orgN; —Ca-Cis
he i.C [ The <ca ' I Vel
O e T
arhdterofteing selactyd fromudss bt Nt ed:-let @cvaikehyleny, ok oaskiyted —Cs-
substituted cycl oal kyl,. cycl oal kenyl, substitut eéj
cyﬁénz&zﬂ%@wﬂeﬂeﬁéﬁ% FEgEInEd; 1o & distoredipy selected from O, S or
hegerocylic; or X and Y together can forma C2-

Cg-al kyl ene group or a C2-Cg-heteroal kyl ene group. 30

Rlol and R102 are independently selected fromthe

group. consi st of . PA WO 2009/.064975 .
pcy Us3Boa) ebsied gy aﬂ%ﬁ#ﬁ&&ﬂﬁegﬁﬁo@e@wa@ﬁor eybstityipg
NG&terER1: SR1, SO02R2, -NHS(O) 2-R2, - NH(S02) NR3R4,
NR3R4, 2R1, CORI, CONRIR2, N(RI)COR2; (ii) aryl;
substituted aryl; heteroaryl; substituted heteroaryl;

W o1 is absent or selected from —O—, —S—, —NR;-, -C(O)- or -C(O)NR;-;

X and Y taken together with the carbon atoms to which they are attached to form a
carbocyclic moiety or a heterocyclic moiety. The carbocyclic or heterocyclic moiety
can be selected from aryl, substituted aryl, heteroaryl, substituted heteroaryl,
cycloalkyl, substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl,
heterocyclic, or substituted heterocylic;

or X and Y together can form a C,- Cg-alkylene group or a C,-Cs-heteroalkylene
group.

Rio1 and Ry, are independently selected from the group consisting of:

PAGES



(iii1) heterocycl oal kyl or substituted
het erocycl oal kyl; 5 (iv) -Cl-Cg al kyl, -C2-Cg al kenyl,
worow0249C al kynyl each containing 0, 1, 2, orPGI/US2008/083541
het eroatons selected fromO, S, or N, substituted
-Cl-Cg al kyl, substituted -C2-Cg al kenyl, or
substituted -C2-Cg al kynyl each containing o, 1, 2, or
3 heteroatons selected fromO, S or N, -C3-Cl2
cyey oal kyj olf t 2 RENE _R
C@ ClZIIlS)éiy%e ‘raﬁe yI’CNgrt% ubétltzﬁed%g% ISZV ~NHS(0):-Ro, -
cycl oal HéHf(Sﬂ)z)NR%RM, RRaRd, GO, Rt eoeacmfma@eﬁ(mm&z,
cte rom.the gr p consi ng, o Cl- Cg
(R ARG i R S D TR A
COM I Mo clohikyRor Albsit téaeﬁe%e WiBy3e! ected from o0,
?(rlllo)? N; sa%sctltu}%g{j -S " al kry‘l%IC subthltuted 15
- G2v)Cg a k€palkyl, e€z-®@lblktmylmIedSz—((Ealﬁglyabmhmphtaaan@O, 1,2,0r3
contalnln 0, 1, 2, or 3 heteroatons selected fro

Sor N heltgatoms S@:ly%% BPRyQ, S N5 spkstityted b1 C@slkybmbstltuted
?)ézl Ocilzké(l Fkalge‘lnyc,l or S}%(slﬂl)éutga/é% @i%&gyyloerac Sugn;{ntnléto (ij 2,0r3

subst i tht@datofad séidded ﬁ@hﬂ@' &enyl +-Cs-C lkyl or substituted —Cs-
al kyl cycl oal kenyl, or substituted - C4-

al kyl cyeisu¢iRalkyl ~Co6 11 gycjoatizapyt, og ﬁ}mltumsit{@ @ryyeloalkenyl;
het eroaryl; substituted heteroaryl; (iii)
heterocycloalkyl or substituted heterocycloalkyl; (iv)
hyRraad &N arcdeih erdependently Rledtad £dmEhe glokiy kossididipiofut ed
with one or nore hal ogen atons, preferably one or nore
25 fluorine, chlorine or brom ne atons. Preferably, R

is r IEQEQF .

seﬁ )ect ed gQg gl@gl}};epz%lfa 5 Q&%&%E%muég Pl 2 013
sel ect elfbtérb&lﬁins @‘lecte&'ﬁ'&ﬁ@» 25,2 N; 'SN)‘!(U&Q&} NB3R4 alka!) @ubstltuted
NR3R4; R2 is selected from (|) aryl; substituted

aryl ; he@ze@@@lk@nyl @ gblstituted e€-Ketlbyurepth c@eiging)), 1, 2, or 3

U0 20001583098 bt ERBDBE 0B 851 L 1115/ RE by m‘fi’ﬁted -Cr

-Q2-Cg @), I@mshlkypr C, @, Gikyddyk M)Bbk?rl %@@ﬁbsﬁaﬂécﬁl@ g O
1, 2, or 3 heteroatons sel ected ron10 S or

subst | t%kﬁé@yd@ikxhg —&hHyk CY‘%Q%EQHM @r&@sﬁt@@ Qizl@éfnlpalkenyl
b t
or SRR s ShasRagl BRG0P0 et

cy(@i oal deyl; sutsstinsetbsy/l; muteﬁthrylgalb@nﬁiea eygbagl; kyl ;

-C3-C12 cycl oal kenyl, or. substituted -C3-Cl2
c y(élp)o al h@éq{wycloalkyl or substituted heterocycloalkyl,

(iv)  hydrogen; deuterium;

or R’ is C;-Cs-alkyl substituted with one or more halogen atoms, preferably one or more
fluorine, chlorine or bromine atoms. Preferably, R’ is -CHQ,Q;, where Q, and Q, are
independently selected from halogen; preferably F, Cl and Br;

G is selected from —OH, —-NHS(O),—R,, -NH(SO;)NR;R,4, and NR3Ry;

R; is selected from:

(1) aryl; substituted aryl; heteroaryl; substituted heteroaryl

(i)  heterocycloalkyl; substituted heterocycloalkyl;
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het erocylic; substituted heterocyclic; R3 and R4 are
i ndependently selected from (i) hydrogen; 10 (ii)

wa@egoeobstituted aryl; heteroaryl; substit utPdI/US2008/083541

heteroaryl; (iii) heterocycloal kyl or substituted
het erocycl oal kyl ; (iv) -Cl1-Cg al kyl, -C2-Cg al kenyl,
or -C2-Cg al kynyl each containing 0, 1, 2, or 3
het er oat ons sel ect ed fron10 S, or N, substituted
11)C0 ad Kol al ot it ke, o ALY EM¥Ach Rhtajning 0, 1, 2
sSb tltﬁe% ag 8 E%EI C%ont al nlgncg C% ailfm%?’ dr’0r3

3 15 he}teeerroabmmelsab@ﬁbﬁpbjs OfTNqubgtlmtedNCl @aﬂ@msubstituted
cycl oal or substituted -C3- Cl2 cycl oal kyl ;
"G Cl?éy@is@hmé'émjlsub&mﬁuts@b@t Ce ooy e@gl@mmmg 0,1,2,0r3

| oal
ﬁgf e?gcfcﬁrxatbmgﬁ?lt?e[ (gf | ve(:)ys % aﬁ }télctyg l?eﬁubstltuted —Cs-

t oget her,, W ¢ibalkhe 0L 10, pgRIbalIRRY, oF mtﬁtltu@éahm ¢ 0 chebikenyl;
a heterocyclic or substituted eterocycllc 20 Z is

sel ect eiptirpeiict pbsttuddeteensiist i ng of - (i) hydrogen;

(i) O\, (iii1) N3; 25 (iv) halogen; (v) -NH N=CHRL,;

(vi) aryl, substituted aryl; (vii) heteroaryl,

S ubsidrdt R aeelindepaidonttyysclectad firoth: - C3- C12 cycl oal kyl ,

snﬁitituted -C3-Cl12 cycl oal kyl, heterocycl oal kyl, 30
t i tdERE et er ocyci oal kyl : PAGE 7 WD 2009/ 064975

S
PQT) USZR0BLORARA arl 1 mkter&%ylcglb@hdﬁyéd ERIANI g 0 1.

, teroatons selected fromO
op(tiiii)ondldtqrosswlhsiﬂkﬁl ot eubstifutdal lmnﬂoqrclcmik}é s ubst i tuent

a8 oarCr Do ubeEr PPRY: S Sr GaHLgH ™ Eieh Colsiniaz 0. 1,2, or 3
a' kenyl hegé%aatmngsaggg 4 b 8,5 9518 Bk ;ag@@t ore- 8L £Sh Bl

opt I ona Iy su one or
mor e S ub@ztcg AR&tyl,selsebsti@ded Fomalkoggrach &sntdining 0, 1, 2, or 3

substituted aryl, heteroaryl, or substituted
het er odrjtroatoms selected from O;'S or N; —C3-C); cycloalkyl, or substituted —Cs-
Cy, cycloalkyl; —C5-Cy; cycloalkenyl, or substituted —C;-Cy; cycloalkenyl;
heterocyclic, or substitututed heterocyclic;
alternatively, R3 and R4 are taken together with the nitrogen they are attached to form

a heterocyclic or substituted heterocyclic;

Z is selected from the groups consisting of:

(1) hydrogen;

(i) CN;

(i) N

(iv)  halogen;

(V) —NH-N=CHR;

(vi)  aryl, substituted aryl;

(vii)  heteroaryl, substituted heteroaryl;

(viii) —C3—Cy; cycloalkyl, substituted —Cs—C); cycloalkyl, heterocycloalkyl,
substituted heterocycloalkyl;
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(xi) -C2-C6 al kynyl containing O, 1, 2, or 3
heteroatons selected fromO, S, or N, optionally

W@ w9490t ed Wit h one or nore substituent sel eRCEUSINOR3541
hal ogen, aryl, substituted aryl, heteroaryl, or
substituted heteroaryl; 10 Wis absent, or selected
from al kyl ene, al kenyl ene, alkynylene, -0-, -S,
-NR, -, - C(ONR1-, or C(O) mis 0, 1, 2 or 3;
prefera ; ;

oG0P B Lol B0, Ll o B LEAN oo A0

C onpou miﬁlonﬁllfsn‘onwﬂuasl witlaowek drl more Nubssitwadns sgtéctat from halogen,
selected fr i oi s ar sub tituted

ey B N R oA Rt U e
0
"GN é%‘k%%%%%ﬁﬁ (AR 07625550 berehoms DIGRom o

the ca rdmronalllpsnﬂ)smmtemmdhoﬁefmyn@b suladtihsahededtal framrmakgen,
25 cyclic moiety ich selected fro %bstltuted

aryl, HEYerdstipite %béﬁef O %}tg%?;bﬁtema
pg@r COYE Kl FUAREALLCH NF ShORKldn BB1edifh 0.5, or N,

are ind ent y selectéd fromthe group

consi Stdm@nﬁiﬂy SL(bBt)tut‘eyddmdgem; orhmdrogebstitieNt sdlfcded MNGRA,halogen,
OR, SR, - 30 NH( SD2) NR3R4, NR3R4,

CO2RI, %R?l}bS@%aﬂiFéwRizhﬁe 8@1&%@@6\?&9&@609/ 064975
PCT/ US2008/ 083541 (ii) ar yI substituted ar yl;

het eroaryl ; substituted heteroaryl po(iii)

heWeis abgent «»a bdydtedfromudbistietey bikanHeice nlbgylbwg HOp, -S€) VYR, -, -

-Cl-Cg a -C2-Cg al kenyl, or -C2-Cg al kynyl each
C«)%%hté¥n¢ O 1, 2, or 3 heteroatons selected fromO,

S, or N, substituted -Cl-Cg al kyl, substituted 5

-C2-Cg al kenyl, or substituted -C2-Cg al kynyl each

cantigd i, 3grG; p&ﬁxﬂﬂyd; 3 heteroatons selected fromO

| kyl, or substituted -C3- Cl12
cf@lﬁgﬁnys %%%363 "dal kenyl , or substituted
- B GlZ, §y§4q@&gﬁﬁ ;. R3 and R4 are independently
sel ected from 10 (i) hydrogen; (ii) aryl; substituted

aryl; heteroaryl; substituted heteroaryl;

In one subset of the compounds of Formulas I and II:

M is absent or selected from O or NR;;

Zyo1 1s aryl, substituted aryl, heteroaryl, or substituted heteroaryl;

W o1 is absent, or selected from —O—, —S—, —NH-, -N(Me)-, -C(O)NH-, or -
C(O)N(Me)-;

X and Y taken together with the carbon atoms to which they are attached to form a
cyclic moiety which selected from aryl, substituted aryl, heteroaryl, substituted heteroaryl,

heterocyclic, or substituted heterocylic;
Rio1 and Ry, are independently selected from the group consisting of:

(1) hydrogen, halogen, CN, CF3, NO,, OR;, SR;, -NHS(O),—R>, -
NH(SO;)NR3R4, NR3R4, CO;R;, COR;, CONRR;, N(R;)CORy;
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10

15

20

25

30

(iii1) heterocycl oal kyl or substituted

het erocycl oal kyl; (iv) -Cl-Cg al kyl, -C2-Cg al kenyl,
worow0249C al kynyl each containing 0, 1, 2, orPGI/US2008/083541

het eroatons selected fromO, S, or N, substituted

-Cl-Cg al kyl, substituted 15 -C2-Cg al kenyl, or

substituted -C2-Cg al kynyl each containing 0, 1, 2, or

3 heteroatons selected fromO, S or N, -C3-Cl2

C@b oal fyi, su&ﬁuﬁ&baﬁf?l thidefish 1C§1bs&%?ed%€ér9aé,kyl

Cl12 ctycl oal ken or su stituted - C3

cy(@lll)oal hce@w«tycloalﬂetl er sxdyumted hemfrocsysﬂb@ﬂk}ﬂut ed

dig)lr gﬁ)elé {‘;ﬂ‘ %Eﬁgl’&%gﬁ algFIP( n% Cs a @ g%hfcro?lﬁpp_ing 0,1,2,0r3
N( Me) - he'tqu(@)f}k"seleaéd Ergéﬁ%l\g M?Ni’suﬁ@t th é1 Coﬁlk?h substituted

m 1or2 and n’ anot Her e od i ment

present— cp@gﬂka@m cfr@albsmmsd pOACTRIkSL i cach cmmglot; il on%r 3
conprising a conmpound of the invention, or
phar rracl%;eﬁﬁfp%tamﬁ yelaeted ﬁfpab@es 8RNt Ce@uzeﬁryclﬂalkYbrOéd\d‘%ﬁ@tuted —Cs-

thereof 851&&! @”gf g?}{ osg%‘ﬂ? pﬁgﬁ‘&bsﬁfute%dh%gpé 32§ 8balkenyl;

i nventi o]ﬁ here are’ rmaceu
composi tions conpri sing a therapeutically effective
anount, of a,  conpoun he invention, or a
h%ﬁPéic%‘lﬂr? pdepgndg ’&tg)éi?? Y8l t, ester or prodrug
eofh drdbenPAGE 9 WO 2009/ 064975 PCT/ US2008/ 083541
co [ nat| on WI th a pharmaceutically acceptable carrier
or(iigx ci gyl nubstituted/aty]; nrdueyl; subsbothidietdroafl;t he

i nventi.on are t hods .o atin atitis C

i nfidct  Rsperpeyeloa Eﬁqbs{lwge(ﬁéeéﬁogfc?%aﬂﬁﬁ treatment with

S%@b Dh@@l”@gﬁl&l' C@£ C%Ql@ﬁ’ﬁ'&‘ %cha{ﬁ@}xﬁz'l L&d c@ﬁ%@rﬁh@b' L2 or3
of t'he Invention 5 A first enbodi nent "of the invention

IS a cdmpaundmssgeasd fivedOhy, dedy; substitiutedrC,-EQaiiyl, aubstituted
as descri bed above, or a pharnmaceutically acceptable

sal t, es@ze@s@keryﬁwrsu@smt%r%ﬁs alkymyleagl conpaining 0, 1,2, or 3
conbi ”%t%g%&@ﬁ%‘cmﬁfg%e% gal {:}’ & %%R}a %r‘s‘%sﬁlhﬁéd —Cs-

or excipien odlhen i nvent’i on

conmpounds cyelpilesenCed, pqucﬁfallkﬁﬁbla ot bllbsﬁfutedl AC-0, Xyﬂil;ﬁkenyl
) W9

NI
heterocyclic, or substituted heterocyclic;

W is absent, or selected from alkylene, alkenylene, alkynylene, -O—, —S—, —-NH-, -
N(Me)-, -C(O)NH-, or -C(O)N(Me)-;

m=20,1, or2;

m’ =1 or2; and

sis 1.

In another embodiment, the present invention features pharmaceutical compositions
comprising a compound of the invention, or a pharmaceutically acceptable salt, ester or
prodrug thereof. In still another embodiment of the present invention there are disclosed
pharmaceutical compositions comprising a therapeutically effective amount of a compound

of the invention, or a pharmaceutically acceptable salt, ester or prodrug thereof, in
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AN o x201

L101 O MMo
RR 10 (Ill) (1V) or a
or prpdr/u§008/083541

N Z R101 Z7101-WO01 L101 N o
ester

HL20l NNG AANHoHRO
w@b@poemeuti cal |y acceptable salt,
thereof, alone or in conbination with a
pharmaceutically acceptable carrier or excipient,
where R, R, A L201, M L101, Zioi, W01l X Y,
Rlol, R102' W Z, and G are as previously defined. 15
comthd®h v@iﬂpQﬂl'la[}EﬁEéutféQl} %ebt@l}ﬂ% RbirRE o@é&iﬁ&@%?%nother
represented by Fornmul'a V or VI: PAGE 10 WO
embDO &t 48715 v TP I8200B0 0865 MdatinY a-hepatRBEinKEd{oR i1 @ $ubjpt in
Z 21914t\/\1 1 IHQH L101,..0,L101 M.OOIn OHOL 01
BN NSRRI SRR @ @ (V) Q@
(VI) QL or a phayh@Eraubdsedptioh FREERNEREG sal t, ester
In conblination with

L3
need>9 §1}ch|<r|reﬁ
' al one or
A first embodiment of the invention is a compound represented by Formula I or

or prodrug thereof,
Formula II as described above, or a pharmaceutically acceptable salt, ester or prodrug

thereof, alone or in combination with a pharmaceutically acceptable carrier or excipient.
Other embodiments of the invention are compounds represented by Formula 111 or

1V:
Y

RI

vo
»
=
(@)
pdm =
:~
()
A

(IV)

10 (III')
or a pharmaceutically acceptable salt, ester or prodrug thereof, alone or in combination with

a pharmaceutically acceptable carrier or excipient, where R, R, A, L,o1, M, Lio1, Zio1, Wior

X,Y, Rio1, Riox W, Z, and G are as previously defined.

15
Other embodiments of the invention are compounds represented by Formula V or VI:

PAGE 10



a pharmaceutically acceptable carrier or excipient,
where Q and @ are independently fluorine, chlorine
woeoboetsrhe, and where R, A, L201, M Liol, Zi BCT/UYY008/083541
X, Y, Ro,, RI02, 5 W Z and G are as previously
defined. In particularly preferred enbodi nents, Q and
Q@ are both fluorine. Another enbodi nent of the
invention is a conmpound represented by Fornula VII: X
Xg X241y NX1I N /Z7101-ft W01 L101 O MOO
L201 N H N A—N H RR (VIlI) PAGE 11 _WD 2009/ 064975
PCT/USZOO or a pharmaceuti caf¥192accept abl e
salt, r prodrug t hereof, al Ni
conblnat on a pharnacq§t

Nt
b XC |p| ent, where Xi?%x4, re
J1 1 om -CR5 and N, wher f K
m

ected! Ar
L1o1sel ected f@om (i) hydrogen; hal'gi¥n; -
| CF3; 5 (i) -MR4, Mis 0, S, N (|||)NR3 (iv)
M -Cl- a -C2-Cg al kenyl , orMCZ Copall each
| cont i 0/ 1,42 3 hetequ:JZt ns i?g_ rod 0
I-20’6 or X i Nt ed Jt C1- Cg al ky subsyit
\ st -C2-Cg aIAyn-;N h contllai ni G

1?§ % 3 he¢peroatons sel ect echrom 0, SQr N
C1 cycl oal kyl N or substituted -C3-Cl2
cycl oal kyl ; -C3- Cl12 onal kenyl, or substituted -C3-

(V) d VD  q

or a pharmaceutically acceptable salt, ester or prodrug thereof, alone or in combination with

a pharmaceutically acceptable carrier or excipient, where Q; and Q, are independently
fluorine, chlorine or bromine, and where R, A, L1, M, Lio1, Zio1, Wio1, X, Y, Rio1, Rio2,
W, Z, and G are as previously defined. In particularly preferred embodiments, Q; and Q, are
both fluorine.

Another embodiment of the invention is a compound represented by Formula VII:

éx3:

4
|)|(
N,/L§§r/ 1
|
N
Y
/2101‘W1a\r

I-101 0

|—201 )—q/

- ﬁk
(VII)
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Cl12 cycl oal kenyl; (v) aryl; substituted aryl;
heteroaryl; substituted heteroaryl; (vi)
whedoenedyt| oal kyl or substituted heterocycl oal RgT/USA88/083541
where R3, R4, R R, A L201, M L101, Zlol, Wol and
G are as previously defined. Another enbodi nent of
the invention is a conpound represented by Formul a
VITI: X XgX2 411 X1 N.O00lr /Z101-wWO0, N 1Y L101 O
ora ﬂha%&e@ucdﬂ%%c thble Nit, est& orrodiud Hdr&drQond o ih kedbmBhation with
GE 12 WDO'2009/ 064975 PCT/ S2008/ 083541 or a
a phthnacramacdbt aocaxbtalyle aariepoabiceigul wherest X, ae inglepardagtly selected

t I i th
fromy Rt St SE §° dt BEPateeTe s P Guci pi ent.
vvher@ﬂ)n thya%é@{{ dapsegieNgledcoN, legpula VI, and R

A Ql, @, L201 L101, 2101, W01 and Gare as

5 pr eviidus| yM)LBﬁ,lMéﬁjo Andther enbodi ment of the
mvegltlbonl\h@3 R conmpound represented by Fornula I X Y2
YO0. Y. ’

(iv) —C;-Cgalkyl, —C,-Cgalkenyl, or —C,-Cs alkynyl each containing 0, 1, 2, or
3 heteroatoms selected from O, S, or N; substituted —C;-Csg alkyl,
substituted —C,-Cg alkenyl, or substituted —C,-Cs alkynyl each containing
10 0, 1, 2, or 3 heteroatoms selected from O, S or N; —Cs-C); cycloalkyl, or
substituted —Cs-C); cycloalkyl; —Cs-C); cycloalkenyl, or substituted —Cs-
Cy, cycloalkenyl;
(v) aryl; substituted aryl; heteroaryl; substituted heteroaryl;
(vi)  heterocycloalkyl or substituted heterocycloalkyl;
15
where R3, Ry, R, R, A, Lyg1, M, Lio1, Z101, Wig1 and G are as previously defined.
Another embodiment of the invention is a compound represented by Formula
VIII:
2X3.

4
|)|(
N)\( 1
|
N
2
/2101‘W1ﬂ\r

L1014 o

I :

o o
L<01 )‘— N H

A=— N " "l, G

H = 0
Q,
iy &
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N Z101- W01 I-1-NFNL101 O MOO H1 NN A-NHR
5 (1X) or a pharmaceutically acceptable salt, ester
woroopnedrug t hereof, alone or in conbination PET/SZ08/083541

pharmaceutical ly acceptable carrier or excipient,
where Y1-Y3 are independently selected fromCR5, N
NR5, S and 0; where R5, R, R, A L201, M L101

2101, Wol and G are as previously defined. 10 Another

U
ora lﬁﬂﬁg%ére%mély%ccéﬂﬁ?olé Eh\Ig @;I\;}%O(g dﬂr%c/hg %%g&ﬁ’ NGnd &AHRS/BIRHN with

a phmmjsgﬂoeao@aﬁ@m carvigpot ex¢Pient] WherZihOX-X W@ bs Yefinctdfor Bprmula

N 58 S RTE AR o A R e R

C ORI tAG dnfd ditdb it f eh JIRAEIIRE @A b&ﬁﬂ)dlﬁld&@lﬁ%&h&@@ Formula IX:
carrier or excipient, where Yi-Y3 avre as defi ned
Y Z 02

Ys
NT N
| _N
/2101'W1o1

I-101

LZ;N}QY ]?L

(IX)

or a pharmaceutically acceptable salt, ester or prodrug thereof, alone or in

Q)

combination with a pharmaceutically acceptable carrier or excipient, where Y;-Y3 are
independently selected from CRs, N, NRs, S and O; where Rs, R, R’, A, Lyg1, M,

Lio1, Z101, Wio1 and G are as previously defined.

10 Another embodiment of the invention is a compound represented by Formula X:
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for Formula I X, and R, Q, @@, A L201, M L101, 2101,
Woi and G are as previously 5 defined. Another
weedoteavent of the invention is a conpound repPEFER10081083541
by Formula XI: Gao' -N101 0 Mo O1 NH N A NHR
(XI') or a pharmaceutically acceptable salt, ester or
prodrug thereof, alone or in conbination wwth a
pharmaceutically acceptable carrier or excipient,where
R R, A L201, M Llol ang Gyare as 10 previously
defined. PAGE 14 WD 2009/0 PCT/ US2008/ 083541
Anot her enbodi nent of the Bion is a conpound
represented by Formula NI 101 OM 1 o O X201 N
HN AANHRQ@ (XII) a pharmaceutically
acceptabl e salt ,Zest drug thereof, alone or in
conbi nation w ty-H1 Ph@f makeuti cal | y accept abl e

carrier or exe p| ent, wher@ R Ql, 2, A L201, M
L101 and G 5 1% e as previpusly defined. Another
enbodi nment of the |nvent| is a conpound repr esent ed

by Fornul a XI

I-201
A— N

a pharmaceutically acceptable salt, ester or prodrug thereof, alone or in combination

with a pharmaceutically acceptable carrier or excipient, where Y -Y3 are as defined

for Formula IX, and R, Q1, Q2, A, Lyo1, M, Lio1, Zi01, W11 and G are as previously
5 defined.

Another embodiment of the invention is a compound represented by Formula XI:

N
7\
/ —N
L1041 o
y :
| o o)
L201 N H
\ G
A— N ."'
H 1? (@)

(XI)
or a pharmaceutically acceptable salt, ester or prodrug thereof, alone or in combination with
a pharmaceutically acceptable carrier or excipient,where R, R’, A, L1, M, Lo and G are as

10  previously defined.
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R RIO1 T:x:11 J RI0O2 MANOH 1 N.,,~G A N
RR (XIIl ) or a pharmaceutically acceptable salt,
W@2a0e1064975 pr odr ug t hereof, alone or in conmbi naPCDOS208/083541
a pharmaceutically acceptable carrier or excipient,
where WL is absent or selected fromCl- 10 C4
al kyl ene, C2-C4 al kenyl ene, C2-C4 al kynyl ene; where R
R, A L201, M L101 , R101l, R102 and G are as
Pr eviAleley c4ehiiRed: oG VLR 28] gﬁﬂ@?@?resented by Formula XI1I:
PCT/ US2008/ 083541 Anot her enbodi nent of the invention
¥ty XIV: RL 02 NW
() L201 NN A-N G

is a conpound represented by Foy

'R OH #, 7\
/ —N
I-1o1 o
L201 )_q‘/
A—N
(XII) Q

a pharmaceutically acceptable salt, ester or prodrug thereof, alone or in combination with a
pharmaceutically acceptable carrier or excipient, where R, Q1, Q2, A, Lyo1, M, Ljg; and G
5  are as previously defined.

Another embodiment of the invention is a compound represented by Formula XIII:

R102
f % R1o1
Rio1— l
N

9

L201 )_qr

A—N
(XIII)

or a pharmaceutically acceptable salt, ester or prodrug thereof, alone or in combination with
a pharmaceutically acceptable carrier or excipient, where W, is absent or selected from C;-
10 G, alkylene, C,-C4 alkenylene, C,-C, alkynylene; where R, R’, A, Lyg1, M, Lig1, Rio1, Rioz

and G are as previously defined.
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@ (XIV) Q a pharmaceutically acceptable salt, ester

or prodrug thereof, alone or in conbination with a
w@baomeeut i cal |y acceptabl e carrier or exci piBPCI/US2008/083541

where W is as defined for Fornmula XIll, 5 and R Q1,

@, A L201, M L10, , R o,, R102 and G are as

previously defined. Representative conpounds of the

i nvention include, but are not limted to, the

f OAh LG ATROH B¢ ale(lﬁaein%nlfg a BERARARGE QnFAMUEAmEM XTV:

wherein R G are delineated for each

exanple in Table 1oz"Oooe Ar N ONMO ONH N G

., O ONRH 146 WO 2009/ 064975
PCT/ uszooaqp, 41 "rA fple RML AA R G
\O-~-*' FHV/ AP 3. '0s

H I-101

R102
L201 )_qr
xv) @

a pharmaceutically acceptable salt, ester or prodrug thereof, alone or in combination with a
pharmaceutically acceptable carrier or excipient, where W is as defined for Formula XIII,
5 and R, Qi, Q2 A, L1, M, Lio1, Rio1, Rio2 and G are as previously defined.
Representative compounds of the invention include, but are not limited to, the
following compounds (Table 1) according to Formula XV wherein R, M-L, Ar, R” and G are

delineated for each example in Table 1.

10
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4, ~''~~o\// I I N H 6. /7 F/ OSOj FHV /[
OO0 7. NSOSOFH~ %~ 10. s FHV 12. OS
W@2(09/0649F5 V , ~., O CS eO 13. ~~~ H PAGE 17 REX/US2008/083541
2009/ 064975 PCT/ US2008/ 083541 0,0 14. \p\ \ /~ /] S~v
5. p\ 1 / T-F/ %N FH/ o, o 17. ~F/ H~/ elp
18. ~''~ ~o\/,~~\ [/>S~ 20. OS o FH 21 O elp
22. OS
TABLE 1
Exaz’p'e R M-L Ar R G
/ © Z /J:::L\ A
1. ‘ XS~y F OH
< | N % A, >
/. O /@\ A Oy 0
2. ’ NN/ F /‘ -S
< X 7 X > ?’ NV
: LB, 45 | 4¥
3. ’ -O A
S| X% | Koy ? NV
z L, 5 | 4%
4. ’ O e
< XN P N% ) AV
‘/ /J:::L\ A X
5. “ o F LS
< XN N ;r NV
z L, | 5 | a4
6. ’ O A\ F YD
7. 4 XUSNAAANAY e
K X e N / N
i | w0 Q| 5 |
8. " X N\ yap:
|< O X > / N v/
/ ° /J:::L\ A L
9. K X A\ F LS
|< NS N > l}’ N
/u o /@\ A Ope©
10. ‘ X Y yaps
S| XSO | (Ao / NV
/ )6) Z /J:::L\ A L
1. | L d F FnS
< T N > NV
/. XOSAA /J::l\ A Qe
12. ' Y b F yap:
< : VD% ?’ NV
‘/ O S /J:::L\ A K
18. ' X s
K 7<\/ X > / NV
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H FH24. OS

H 25. Np--~-*,

X.

\ IS~/ [}-F"

FF

/ 00 26. .p\ i/ , HS- 27. .0\ OS~elp\ / FF
W0 20906285 PAGE 18 WD 2009/ 064975 PCT/ US2008/ 0BSBES2008/083541
29. N Os~VHo, o 30. N 31. x-ax H 32. ~--F o- 11
FHV / g "p 33 "0S 34. FH36. ~'' \ow /~F /
o FH O0O037. /INS H 38 FH / OO 39. /HS
/’I —’O \ \ / \O:‘S"O
/,’ \ O >\ / E \O:\SI,O
15. |< N X\/ \/©\/ F)’ /H V
/’I / \O:"'O
16. |< '\O // \Q\/ / /H SV
/. AN s Lo
7. |< ‘\O // \/@\/ ?’ H
/’I / \O:‘S"O
18. < NN \Q\/ ) /H
/. A L2502
19. ’ . . .
< | ey \/©\/ ), N
/, / O\"IO
20. " . . F yap:!
<| Xy | SO | S | A
/’l / \O:\S"O
/. A L2502
22. ’ O A
/., A - L3
23. |< '\O\></\%K \/©\/ l}’ H
QP
24, / "|< XOFAs \/@\/ // AH.S
4 A QP
/" R F / \O:\,'O
26. < NOK P \Q\/ ) /H °
/. A A %8
27. < XK A \/©\/ ); /- N S
2 % A &2
28. < NOK P \Q\/ > /‘H'S
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o- g?

W@ 2009054975 46.
/| OOH O g?

40. 41.

F~F 0 s 42.

~'~\

/I Il H OO0 43. N
s H PACGE 19 WD 2009/ 064975 PCT/ US2008/ 083541 0,0
["~\p\VI~\ | | >/ NS~

H 47. EED082008/683541
49. 50. OSOFH FF O 51.

FF F O'0

52. A ,Xo x-ax 53. Air \o FF O 54. /~F OH 55. Ao

--Xox N elp 56. ""~NO-O \' I /I~/] OSH
] e (SRS
o ] e | S AS
o || o | O G AR
S R T I © U 6 e e
33. /F NI st \@\/ //> / HO%,O
34. /|< ,\o\></\ v \/@\/ /> £ HO:\S"O
ss. | < | oMoy \Q\/ S ] AR
o P e LD S A
e e TS A
o | M| e | SO A
S IR N I © U B
O IR I BV © U s B IS
S Y. & Wl i S v
o re e [ |5
o | oo | IO |5 A
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FH 1< N PAGE 20 WD 2009/ 064975 PCT/ US2008/ 083541

OO0O~"'SF, o 60. /NNV F OO 61. Np p/ AN.s~ \ 1/
el SUARNRTICN S S

F66. /'"'~~ovvol \ /[~F/ gs"'*V FH FFa67. A

N s '*V elp 68. / / o s~
44. /F 9 R4 \Q\/ /F}’F /~H03‘3'9V
45. /|< X A~X 9 /©\/ //> /\HO:‘S'QV
46. /F _\o\></\,\ < Q\/ /> /~H03‘3'9V
o v | By | 5|
48. /F xOIane < Q\/ //> /~H03‘3"O
49. /|< XK e « /©\/ /> AHO:‘S"O
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Representative compounds of the invention also include, but are not limited to, the
following compounds (Table 2) according to Formula XVI wherein R, L-Ar, n, R” and G are

5  delineated for each example in Table 2.
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Representative compounds of the invention also include, but are not limited to, the
following compounds (Table 3) according to Formula XVII wherein R, L-Ar, n and G are

5  delineated for each example in Table 3.
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The present invention also features pharmaceutical compositions comprising a
compound of the present invention, or a pharmaceutically acceptable salt, ester or prodrug
thereof.

Compounds of the present invention can be administered as the sole active
pharmaceutical agent, or used in combination with one or more agents to treat or prevent
hepatitis C infections or the symptoms associated with HCV infection. Other agents to be
administered in combination with a compound or combination of compounds of the
invention include therapies for disease caused by HCV infection that suppresses HCV viral
replication by direct or indirect mechanisms. These include agents such as host immune

modulators (for example, interferon-alpha, pegylated interferon-alpha, interferon-beta,
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interféfbhiga&égg’; Cpd ofifRRckeotiddY dhdhe ) BrQnkoR4l cobdFBRnds thatNhhibit
host cellular functions such as inosine monophosphate dehydrogenase (for example, ribavirin
and the like). Also included are cytokines that modulate immune function. Also included are
vaccines comprising HCV antigens or antigen adjuvant combinations directed against HCV.
Also included are agents that interact with host cellular components to block viral protein
synthesis by inhibiting the internal ribosome entry site (IRES) initiated translation step of
HCYV viral replication or to block viral particle maturation and release with agents targeted
toward the viroporin family of membrane proteins such as, for example, HCV P7 and the
like. Other agents to be administered in combination with a compound of the present
invention include any agent or combination of agents that inhibit the replication of HCV by
targeting proteins of the viral genome involved in the viral replication. These agents include
but are not limited to other inhibitors of HCV RNA dependent RNA polymerase such as, for
example, nucleoside type polymerase inhibitors described in WOO01 90121(A2), or U.S. Pat.
No. 6,348,587B1 or WO0160315 or WO0132153 or non-nucleoside inhibitors such as, for
example, benzimidazole polymerase inhibitors described in EP 1162196A1 or W00204425
or inhibitors of HCV protease such as, for example, peptidomimetic type inhibitors such as
BILN2061 and the like or inhibitors of HCV helicase.

Other agents to be administered in combination with a compound of the present
invention include any agent or combination of agents that inhibit the replication of other
viruses for co-infected individuals. These agent include but are not limited to therapies for
disease caused by hepatitis B (HBV) infection such as, for example, adefovir, lamivudine,
and tenofovir or therapies for disease caused by human immunodeficiency virus (HIV)
infection such as, for example, protease inhibitors: ritonavir, lopinavir, indinavir, nelfinavir,
saquinavir, amprenavir, atazanavir, tipranavir, TMC-114, fosamprenavir; reverse
transcriptase inhibitors: zidovudine, lamivudine, didanosine, stavudine, tenofovir,
zalcitabine, abacavir, efavirenz, nevirapine, delavirdine, TMC-125; integrase inhibitors: L-
870812, S-1360, or entry inhibitors: enfuvirtide (T-20), T-1249.

Accordingly, one aspect of the invention is directed to a method for treating or
preventing an infection caused by an RNA-containing virus comprising co-administering to a
patient in need of such treatment one or more agents selected from the group consisting of a

host immune modulator and a second antiviral agent, or a combination thercof, with a
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invention, or a pharmaceutically acceptable salt, stereoisomer, tautomer, prodrug, salt of a
prodrug, or combination thereof. Examples of the host immune modulator are, but not
limited to, interferon-alpha, pegylated-interferon-alpha, interferon-beta, interferon-gamrna, a
cytokine, a vaccine, and a vaccine comprising an antigen and an adjuvant, and said second
antiviral agent inhibits replication of HCV either by inhibiting host cellular functions
associated with viral replication or by targeting proteins of the viral genome.

Further aspect of the invention is directed to a method of treating or preventing
infection caused by an RNA-containing virus comprising co-administering to a patient in
need of such treatment an agent or combination of agents that treat or alleviate symptoms of
HCYV infection including cirrhosis and inflammation of the liver, with a therapeutically
effective amount of a compound or combination of compounds of the invention, or a
pharmaceutically acceptable salt, stereoisomer, tautomer, prodrug, salt of a prodrug, or
combination thercof. Yet another aspect of the invention provides a method of treating or
preventing infection caused by an RNA-containing virus comprising co-administering to a
patient in need of such treatment one or more agents that treat patients for disease caused by
hepatitis B (HBV) infection, with a therapeutically effective amount of a compound or a
combination of compounds of the invention, or a pharmaceutically acceptable salt,
stereoisomer, tautomer, prodrug, salt of a prodrug, or combination thereof. An agent that
treats patients for disease caused by hepatitis B (HBV) infection may be for example, but not
limited thereto, L- deoxythymidine, adefovir, lamivudine or tenfovir, or any combination
thereof. Example of the RNA-containing virus includes, but not limited to, hepatitis C virus
(HCV).

Another aspect of the invention provides a method of treating or preventing infection
caused by an RNA-containing virus comprising co-administering to a patient in need of such
treatment one or more agents that treat patients for disease caused by human
immunodeficiency virus (HIV) infection, with a therapeutically effective amount of a
compound or a combination of compounds of the invention, or a pharmaceutically
acceptable salt, stereoisomer, tautomer, prodrug, salt of a prodrug, or combination thereof.
The agent that treats patients for disease caused by human immunodeficiency virus (HIV)

infection may include, but is not limited thereto, ritonavir, lopinavir, indinavir, nelfmavir,
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saqui}igﬁé-af{ﬁi‘aﬁvw atEPhn@vir, tprdhaVirPTR@] R, %886 prddRY, Jiddldidk,
larnivudine? didanosine, stavudine, tenofovir, zalcitabine, abacavir, efavirenz, nevirapine,
delavirdine, TMC-125, L-870812, S-1360, enfuvirtide (T-20) or T-1249, or any combination
thereof. Example of the RNA-containing virus includes, but not limited to, hepatitis C virus
(HCV). In addition, the present invention provides the use of a compound or a combination
of compounds of the invention, or a therapeutically acceptable salt form, stereoisomer, or
tautomer, prodrug, salt of a prodrug, or combination thereof, and one or more agents selected
from the group consisting of a host immune modulator and a second antiviral agent, or a
combination thereof, to prepare a medicament for the treatment of an infection caused by an
RNA-containing virus in a patient, particularly hepatitis C virus. Examples of the host
immune modulator are, but not limited to, interferon-alpha, pegylated- interferon-alpha,
interferon-beta, interferon-gamma, a cytokine, a vaccine, and a vaccine comprising an
antigen and an adjuvant, and said second antiviral agent inhibits replication of HCV either by
inhibiting host cellular functions associated with viral replication or by targeting proteins of
the viral genome.

When used in the above or other treatments, combination of compound or
compounds of the invention, together with one or more agents as defined herein above, can
be employed in pure form or, where such forms exist, in pharmaceutically acceptable salt
form, prodrug, salt of a prodrug, or combination thereof. Alternatively, such combination of
therapeutic agents can be administered as a pharmaceutical composition containing a
therapeutically effective amount of the compound or combination of compounds of interest,
or their pharmaceutically acceptable salt form, prodrugs, or salts of the prodrug, in
combination with one or more agents as defined hereinabove, and a pharmaceutically
acceptable carrier. Such pharmaceutical compositions can be used for inhibiting the
replication of an RNA-containing virus, particularly Hepatitis C virus (HCV), by contacting
said virus with said pharmaceutical composition. In addition, such compositions are useful
for the treatment or prevention of an infection caused by an RNA-containing virus,
particularly Hepatitis C virus (HCV).

Hence, further aspect of the invention is directed to a method of treating or
preventing infection caused by an RNA-containing virus, particularly a hepatitis C virus

(HCV), comprising administering to a patient in need of such treatment a pharmaceutical
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conbi nation thereof, to prepare a nedi canent for the
composiign @b He IFSCAhINVAIS®: | on caused by an 10
nepag s h{LelBoNnietol M Preliffindo Bt defiots of rcaing
biologwdllaatpdes tyr @ntdotitg thetbidlbgicslesdmiples witit the tempourals ph ehe present
. T{Jﬁgyl ated- interferon-al pha, interferon-beta,
nvert erferon-ganm, a cytokine, a vaccine, and a vaccine
COPRId Hithe APect BN IHGRE ANAvARioRTE M pATEss FMShKSRI £hy of the
second antiviral agent inhibits reﬁl i cation of '
compeiunéedelingated hetgint domgoniog eny ef thalsgrthétimmednsiglineated herein.
associ ated w viral replicati.opn or by targetj.ng.
o DR AR bt oA EPsE RGP b B PRs expectea 1o
inhibaeut oMM MBE cdM@AINTe Bt Sie iIBRAROM AthefsToref the @pTdekdehcd¥450
conpounds of the i1nvention, together with one or nore
monqﬂjérg@@s%lglh&éqor meyldigian aggpectielime to inhibit metabolism of the

protease inhibitor. Accordingly, the CYP inhibitor is administered in an amount such that the
bioavailiablity of the protease inhibitor is increased in comparison to the bioavailability in

the absence of the CYP inhibitor.
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be enpl oyed in pure formor, where such fornms exist,
i n pharmaceutically acceptable salt form prodrug,
W@ 2000/066978 prodrug, or conbination thereof. PCT/US2008/083541

Al ternatively, such conbination of 20 therapeutic
agents can be adm nistered as a pharnmaceuti cal
conposition containing a therapeutically effective
anount of the conpound or conbination of conpounds of
| &S $hnbodMent B fnvgllﬁ?cfnrfﬁfﬁ@l%é &@IhbYs A% HRpIARIghsal t
form prodrugs, or salts of the prodrug, In

pharmagobinetits ofcomironndnes the nwsnteonaq bntdvantagdebf mgutoving the

phar R B s P RERAT G B0 PAERdn U aong gysaeas:

US 2004/0093020j. tAdagrdﬁrt%@y e reﬁfbbtifr‘x@én't efth@f maéhtﬁ%'r&@&ésad mktREd for
virus, particul

atitis C virus a‘K
adml@tst@rlagtan mreibisagiod G B3dst agidracogenayng ﬁﬁth@e\@\éqmﬂp@ nother
t t S [
emqu%{gﬁ of tﬂ{urg glgte!rlrtéon o 1d6$ g \r/ne ﬁ}%‘&r}orc 941}?1%%%&11%% ctoﬁ{ %u}é@ §£ 12‘11
1nvetht¢)natnd BN iRdr @if foRgmy BAUfS{”CYB&Au'l)pisb@rrﬂlglzmaOYth 1@ )
er_aspect  of the invention

ISOZyaier%Qé "W@Dﬁ”hé&%@edﬁ%(r @th’ulﬁa”)@rw?;oﬂ?)?@%é”rﬁY%””) or

t "
oo BELC P15 ), DR ST GBI b prfeply i
CYP3l#i Angt&FR nglhlm)r ahap ahprents the phaedccafinsgioslof tlree*atemnw SB/4A

har maceutical P 40 .\\O 200 64

ProtepysTRE)sHOBEdRg ﬁ%ﬁlﬁbléél?‘fqn %ﬁ%ﬁﬁ aﬁ’dahlalt% e but are
not llﬁ{lteﬁqmitaﬁévhr%w 9f94¢1qq'9@)u E%c&faz&l@ Eird|PMRIBHIye R, @frnélhyl pyrazole,

phar neceut | |y ‘acceptable salt, stereoiSomer,
cyclosperimg wmetipoae, wgnetgiane, lmcoaaml@ d]rutggnazolre nnmbmiatﬂwnxamlne

t ne or er ei nabo
Mo fife 3o SR g Aol b MR REF TR AR
saquiReNit,Nbsih&Vie deRsirding OFPInRshY @R, VX 984! HRINAREINTI PreRGRIAIGYP

can be fornul ated as separate conpositions which are
inhibgfpippclnde titopaypmstocpmazolsy trafeprdamygin denethek pirazade, cyclosporin,
and cﬁ)oerﬁétﬁﬁ &f time, or the therapeutic agents can be

eén as a single unit dosage form Antiviral agents
C OIm thelipt ahdxstbod thasthciadmsnisthatioamif iitadointindtio@lod e invention by

i ncl ude agents conmpaunds or Dbiol ggicals) that are.
meangof @ sthglrePatignt sk gartpatipid p@@‘%&ﬁsfte@%}h?%waapn,r@aﬁ%% Péthin

pack@e 1ﬂsert]1gst¥dcrtlﬂg tﬂeﬁq ?Pzﬁ‘?ﬁé corfddClLds ?Igeh RYEneRAts bbbt

t0 agents tha ere wth eithe ost or vira
addltmah&mnusmmfthﬁsaﬂmw for the formati on and/ or

lication of a viru a_ manmal ents can
eResor @i B Rty avbtins Doy PGB Agarh coruf B 16
comﬂo‘ﬂhﬁ BF n@hinvedlofiANd b ONIFInhBtor ofAE iBRnfiliVarld dUH fAfdrRation insert
her anti-HCV agents include those agents that are

contaemflg direstons on thti urc oif gtei qmglbmatlom of fredreationgintanenlternative

f..h C d.s
embfi BN iR AR Al B i B aPHCR PR sRY ongorore of
additioMaLa AP B riicy hReei tThe adBfibRAIta@est @ TagbieYmi¥pde provided in the

pr ot ease, other
same pack or in separate packs.

Another aspect of this nvention is a packaged kit for a patient to use in the treatment
of HCV infection or in the prevention of HCV infection, comprising: a single or a plurality

of pharmaceutical formulation of each pharmaceutical component; a container housing the
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i nhi bitors of HCV pol ynerase, inhibitors of another
target in the HCV |ife cycle and other anti-HCV
wW@o®ae4975 ncl udi ng but not limted to ribaviriPCT/US2008/083541

amant adi ne, levovirin and viramdine. 20

I mmunonodul at ory agents include those agents

(conpounds or biologicals) that are effective to

enhance or potentiate the i nmune systemresponse in a
pharrﬁ?&ﬁﬁ!:al forkTIHRRATR A - A Qlofa ROGHI sk RE A MR stlaHbn; B0 & ifi@luctions

limted to, iInosine nonophosphate dehydrogenase

for carmhng pu‘roirsg sdroimisitivixind®haune cifivetpedo breat\,lurrgr@qcnt HCYV infection.

Ph als ass .l eron cl ass
PRy R Bl RS e P ST onfs R pisbenitdng
admlﬁ@ﬂyth&t &h 1‘3§3MNIﬁbtfe@s(eq{iﬁbﬁﬂpoﬂm@ink&@ﬁi&ﬁaﬂdrht €Y Pefiapifor (and
including but not limted to interferons conjugated
optiopplihambadsetiongt egcab)ms dervativgs Hyrapd eroqyepare drint aeepnyentippahmanner.
Typl@al&éﬂ}cgraokn%s@ mﬂr[lr% e{)f ﬁ% ({)1 op(?sgtgogp f e%&?ﬂl%lb(f{or and optionally the
additional apghn@) ot phamabesuaicdlly ancptaylochelet caablluy on@soduqrakality of
class | interferons, while class Il interferons all
pharmgageytiea) f@l@tvé?ﬁOéIlS) erip\)érlqtqn 1n§f%ﬁ1ﬁp%gor thyF sipulancops or sequential
rons include, but are not Iimted to, [alpha]-
admlr{%{r%{n-e, [delta]-, [onega]-, and 30 [tau]-interfer ons,
whiinl aﬁoémaerpbﬁhmeﬁt elpadsigtd kllt i ofidedthat contdindene dutore dosage

ar.e limted to, .gamma] -in ero PACE .14
Forms i o B S0 T IS GRa: PR KOG BF hiesjidas dosge
FormPAGN SR DA 180 A0 904 Snd FATONIAToOLpRlehl AUAILS) dr

that are effective to inhibit the function of '
admipistyetears dhe msgruptonyatill tymibdllyi beorsttaf inp@tinggon p pml@gs gsert, a

lude, .but are n ted t t hos
label BRI os o Byt ik B s VB TR D S as described
hereidE L8/ 3904 FornY\ a0 He 588 2%uaWh A3 D 64 4 § sh M OB MBBAASB plastic
5 WD 03/ 064456, WD 2004/ 030670, WD 2004/ 037855, WD
lamirpepwith 3agadmsagagopndsplated Som the pihepgondivigsgs:ellygy bubbles, or the

dosa o BEPOBBo3E MoUE 3008500 SHd B ID8 T THoB Y eyt wil

also fgprblly tiglrdelngeab feipatkag thd AN it c\ﬂ@pﬁﬁér@§33e49the dosage
W03/ 099274, WD 03/099316, . WO 2004/.032827, WD
forms g neggneapy addhy wokka nstryghions 6o waeich paghpeing means may
WO
take SE30t0BE S aflabqd eONeORAC I 1N OBkl N 1
2005/ 010029 (all by Enanta), WO 2005/037214

(I'ntermune) and WO 200 1 chering), and the
candi dates identified %&5 3%@. TWN-191 and SCH

50@1@1%& belodhirBidt @higioR oﬂﬂoﬁ@ieﬁ%ﬁ%&o daghvd eniggRBASon. These
onpounds or biologicals) that are effective to
deﬁnntnms lBbily tidr Eheftemest dsdheyofre ape dHDwugbdyt ks awlﬁcsuoh and claims,
i bit but
ey IHRF URUIAE SRG s eBER AR rdRid T oEF e her srow

polpeeFASeiral BXRORINE $cfofs to the introduction of a virus into cells or tissues,

e.g., hepatitis C virus (HCV). In general, the introduction of a virus is also associated with
replication. Viral infection may be determined by measuring virus antibody titer in samples
of a biological fluid, such as blood, using, e.g., enzyme immunoassay. Other suitable
diagnostic methods include molecular based techniques, such as RT-PCR, direct hybrid

capture assay, nucleic acid sequence based amplification, and the like. A virus may infect an

PAGE 145



10

15

20

25

30

i nhibitors of HCV pol ynerase include but are not
limted to those conpounds described in: WO 02/04425,
wO\D09860P0Y945, WO 03/010140, WO 03/010141 , WPCT/US2008/083541

2004/ 064925, WD 2004/ 065367, WD 2005/ 080388 and WO

2006/ 007693 (all by Boehringer Ingelheim, WO

2005/ 049622 (Japan Tobacco), WD 2005/014543 (Japan

Tobacco), WO 2005/ 012288 20 (Cenel abs), WD 2004/ 087714
orgar, le%'\ﬂver 04 A3 QUIRIR ¢ DeAgRARS! SirhoMNO ARMRAGRS Aiscase and

(BWVB), WO 03/000254 (Japan Tobacco), and WO 01/ 47883
hepatodelpaar chodvawe®) , and the clinical candi dates

XT}- 2125, HCV 796, R,1626 and NM 283. |nhibitors. of .
2 BRERT A R ree FHEy P ReMEYERLor R e e enting or
inhib{tERTRE HieH c@hent BF 048 ExbSplck BALucAr@ @t IRGlde\®s-platin,
~inhibit the formati on and/or replication of F ot her
actinpmggin DR Rloggrupieh. incrigigng Nablaghed, ictaposific.ianesacie, NEf®xantrone,
. Pl : h a Yy | rfere with. e host
tnipB8L SR o N R Do B D P Rt b HisRbbin on
antieoerm eplti-Aaphlaigend shilMised te1Bedetibob sompodidot el may be used
rget in the HCV life cigcle i ncl ude, but _are no
H

t I t
to trepf s mbectigothpr thapRi P ¢ AP ggriedsics Ras-Anaidi AMP
sccol LBt B b AAT B HRL AR By olReo? (PERERER iMdhion
inclutitydor ¢xangid, eerbinafind) flubendzalecitraomnazbleopdsaconarzela) cl@@imazole,

.t ets jncludi but not limted to an.NS5A protein. .
arised Q15 ineltd isfentoondOhu. Setiornp. iPpam SR icin B,
and aggoh@,%-ricﬁ{gqibﬁpcdf\ﬁﬁl&hepat itis Cvirus and one or nore

PAGE 142 WD 2009/064975 PCT/ US2008/ 083541 ot her

vi Fhestesn "amibketdiiziggbuit’ refors to bathtrathrally éxerermg antibiotics produced

I mmunodef i ci ency Vvjrus I hepatitis. A virus (HA .
by miglOPrRERT (o WP £y binef CIOPIEATS iy a&qﬁﬁs?té o osized
or mEAITEA athé WboFAGH M cH RavelditBat badkeididaPor BibREbs@AS adNity, c.g., p-

co-admi ni stering a conpound according to the present
lactainrppghadtermml agént ghtcoberdsies, amerafdeanuHiolonenhctiadyohnesaand

) V i nhi bitor and.an HBV .i nhi bitor According to
aming oo S b o iBcth et pairi oS EREOb Mt She agent
esseritiBy shEBLAridl B¥EPlow@R (KR Moéstdt RAT the ®AREH HEIf the agent is
inhibitor(s) of other targets in the HCV life cycle,

bacterigeidalditiacanb that thetagentrisileidic bactend|cebggad niy| sjaregraweh before
a1 tease, and internal ribosone entry site
kﬂhngﬁﬁéh‘%c?&k cording to anot her enbodi nent, the
phEigRae tinkahe @odFiawi't fefons toadytshibstiice $evant tolier the working of
invention may further conprise another anti-viral,
the hymeyal paeslbyarammugp syster of a suljectapuah-ipmps modidators ingdude

e i Bt AR, MR R RBRAA, BOGTandins,
steroidsyvemti¢oesterionts) culesy-sihhlatsg tictord, chahotactio/fac@ls, etc.
i nfectiop such as, by t limted to, .hepatitis C .
PR A SUSE ey ke ChAlbeds T iR TERL I HHT oy taight-
or brAMbALELL 'h%lﬁ‘t%cﬁlﬁo§ BldttafUInBEtin@Be@icb £ 654 MRI SN Bhe Rhd Sight
conpound of the
carbon atoms, respectively. Examples of C;-Cg alkyl radicals include, but are not limited to,

methyl, ethyl, propyl, isopropyl, #-butyl, tert-butyl, neopentyl, n-hexyl radicals; and
examples of C;-Cy alkyl radicals include, but are not limited to, methyl, ethyl, propyl,
isopropyl, #-butyl, tert-butyl, neopentyl, n-hexyl, heptyl, octyl radicals.
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15 present invention or a pharmaceutically acceptable
salt, ester, or prodrug thereof. According to a
wo ovloerd7enbodi nent, the present invention i ncPCT®©s2008/083541
nmet hods of treating hepatitis Cinfections in a
subject in need of such treatnment by adm nistering to
said subject an anti-HCV virally effective anount or
an inhibitory amount of a pharmaceutical conposition
T e T g n p derive
of Tdh@rRFesenti Ryiend l@N.C %A1, addide aRR %@P&Qh'ﬁ%ﬂ d d
of the present i nvention includés nmethods of treating
fromi hyldmyaﬂ)@h ne@ety] wherbm tho hy@ocarh@p mh®t§bhzal ab gastadne carbon-carbon
es wWth. the conp ounds i nvention
aounl3Ry i ol BSRERTGRTY fe o ol FRGB b gy,
AlkeR¥1986§5% ifdlud@ kbl de adylitfted ﬁefor%%i’ﬁﬁl@ n@tﬁerg@ I prgmyﬁ 2Gutenyl, 1-

herei n enpl oyi ng any of the synthetic neans I I neat ed

methpjle?-dpien- 128, hmewxmmwbwﬂ thg bie. m)nooxygenase i nhi bi tor
rresflgebteﬁms (2 gf pﬁ}{gﬁg t)c?[rg od&n aﬁ%ﬁ%ﬁ. e%s 5%\(/16116{3 ﬁ bdehote a group derived

from hhgdeascarben nﬁdﬁ&ypwh@eimrthaﬁyd?é&&bomnmy(y@w MSt one carbon-carbon
i nhi bitor would be in an anmpbunt effective to inhi b|t

triplechong i3afl camfpies TORBWPGe 85 8VQ riighticarbon Akupy. ysREAtyCLy-
Repr e bR Ry B S te PRI R AR, S -

propymys lelisgalyli lnepﬂ:ynyﬂzarct}mghaﬂcbthbﬂnke bi oavailability in 30

bsepce of th i itor GE 143 VO .

Do S Em G e Do TR oy e S s Haal ity derafs a roup

deriveM VSR 4 &Bn@cry‘%}ib 919150157@3101119 dstufL8d éa@%c?&lhd“ﬁné IQ)ﬁlere the saturated
phar macoki néti cs of “conpounds of thé i nvention. The

carbqulmwmwecgnpﬁund ps Geinntother fpohad akh king etdnes retspecdmlgs

in.th 2004/ 0091527
Exandfyey 016y eopaa on Il 0 sl BigiPE T o0 k- SORH G Sy,
cyclopaRgt Icgraahe;@ni dybllo§eﬂt91\/aﬁaatdyelaoaryp\ahsj @ﬁarﬂplgﬁétf@ﬂszcﬂycloﬁlkyl

adm ni stering an 1 nhibitor of CYP3A4 and a conpound
includeyduf petdpitestio, asdrreny L.yl eyclepenrtil, qulwe«m bmyclo [2.2.1]

rQVi for admnistering a corrpound of the
heptﬁh%l\éntgl o%oag?égooc%(lnhl bitor of isozyne 3A4 (" CYP3A4"),

[ SDIZethBnZCQLQ (cyélb’zlﬁkéb];&“ Jor "Ci- Gj@gzmlba&%yf a@ﬁE&Dﬁzréln, denote a
i sozyme 1A2 (" CYP1A2"), isozynme 2C9 (" CYP2C9")
group g HNFHETOPER HEOHQWIEPT pylycyﬁlca:aﬁ-‘rw%lrcrr&g @mmﬁ@ﬁ‘fmg at least

one Ja%nqgﬁ)dn%ugle eRtRS @Jrﬁ'(@gﬂ%ﬂﬁ%p i Y B33 1o ¥Yr from 3

CYP i nhi bitor at inprove BCOKI netlcs o
to 12t hEg atehsy@spccN83y 4 Bxapples eﬁ@erEyclbelkemé andluindea butato Gichited to,
this |qrfvent| n. These nh| bi ors ncl u

cyclo%l‘r@eny]lo{:y obpteny, ctyslop?t}t?gy agyc Ewy AY4§i% @ésny cycPooctenyl and
the 1ik8tQARRAZPIE of E1- @1P@W&W&&ﬁncﬂ1ﬁmulﬂ}ibt M @r®! 8clopropenyl,

cycl osporin, clomethiazole, cinetidine, itraconazol e,
cycloblieophaydprentanyk shelebbenyk bxelaheatengik cyclpoaiondtanddhe like.
(:;Ek}ezt%%@ P?ryl,?grltés%,g h%l%:ﬁb et er% £ %\fnorno oF ﬂ)ifcglcrlfacvcialrrbocyclic ring system
having one or two aromatic rings 1nclud1ng, but not limited to, phenyl, naphthyl,
tetrahydronaphthyl, indanyl, idenyl and the like.
The term “arylalkyl,” as used herein, refers to a C1—Cj; alkyl or C;—Cg alkyl residue
attached to an aryl ring. Examples include, but are not limited to, benzyl, phenethyl and the

like.
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15 saqui navir, |opinavir, delavirdine, erythronycin,
VX-944, and VX-497. Preferred CYP inhibitors include

WO 2a0ofoedo73 , ket oconazol e, trol eandonycin, 4- meP¢yiUS2008/083541
pyrazol e, cyclosporin, and clonethiazole. It will be
understood that the adm nistration of the conbination
of the invention by neans of a single patient pack,
or patient packs of each formul ation, containing

Wi T @R "hAQoRSE, k@Q@seH'TI%Fe‘iﬁ rbfR&NHD YUGhdddd, Bih@r B‘i‘uc&ﬁf&tar&ﬁatlc
the correct usé of the invention is a desi'rabl

radlca]dm riigdnaingffean dive tofen tringsitamsyefwhioh at 18edt oneli rlng atom w selected

from 5y 0} O SRSE B S pONRIB Rt BrRE Rt &b Bifbridizea.
HetetodRjil ddl@Tes Hut it iliRM A, Pyridnf1, qnlrazmﬂ rﬂwﬁmeﬁyl %ﬁbtyl

contaln@ﬁf di rections on the use of the conbination of
pyrazofd, ingi¢ yloﬁhlazmyl,a)psamlylersngﬁsazobfl,zslaéwb@lm wapdiazefylt thiaphenyl,

furana/pi\eé[%ﬂlolhﬁ%‘l 1s‘6§1$1n81 @r 1%%%%’1{% e,ﬁl?e zoctxgl qblﬁ%nﬁlrﬂrﬁ €hd the like.

Thenca@eh thQs@hrydgeyl” a@rus@cgl%iblﬁ FBfs Bea QHU@I Aied olr ElLG@alkyl
sane pack or in separate packs. Another aspect of this
residpg/essidup attachied tonbitegery! king. Espmplepinciugit butarqre linitade,

é[ 83 f [ or in the prevention of
pyri E@&P%Wnﬁnmﬁgkﬁ%chﬁhe?ﬂg single or a plurality 30
of Tmafﬂiﬂﬁﬁ)@tlﬂuﬁeﬂf’ ab QsodHeadih avfcaf todAaddpednt FaptrbinkesEdf one, two,

conponent ; ~a_contai ner housi ng. the PAGE 144 WO
or thrgg @gmes%@f?tée prdrogmproms desennwith pulstieatsindeding, but not limited

to, H Oélm)fhlatf O(BH( ﬁ)ote%'téréi H8roxyO g ¢ @Nd T@Hz,%gf }Sr%tected amino, alkoxy,

adm'ni Stfati o I"nstructidns “for’cafrying out
thioatkoug, aanimilstGat i,-abkyl, nhalon@nﬁﬁf-alkéﬁyépmala)e Ch-€ 1 i-nkghylorhalo-Cs-

oG Goab Nk WA RENE o CanbBted BYHeEagbnt FapyLNH -CocCo

cyclANTH NS Laafl O O ct@oNSB/ 41 -@kﬂf&@@l%alk?h' &lhik?fanﬁﬁo L Bfrylamino,

i nvention and a CYP inhibitor (and 5 optionally an
-dihegaatiry laomad, @g(ém?)z -adkyld€)- Cvﬁn-vlésnylhé?-é?ofcma&ypyleri}t(bdiu-

evelaal PP R0 N Rer DT ot RufSLatio M birelit alio)- crCi
alker@zpt-cem)aldzycmﬁ(yngﬁdc(@)oogablza@%mau{y&) Cl(O) aryl, -C(O)-heteroaryl, -
phar maceut i cal 8/ acc table carrier (and in one or in

C(O)ahemrmmlqadlwlgﬁ &t Gic@l2- aﬂlﬁﬁnﬂ@ﬁﬂoﬁg—ﬁla%enyl -CONH-
oD PN O ORI SRR B o

heteracﬁaiakl@ged)@(ozt d €C1@-raﬂi\yll ded:(lzh@g (gpnm(amﬁs-omez-@z-m@xaﬁ(ynyl -
forns for self adm njstration; a container

OCOWEaréz Cps?leallsvlab@(}Os@é}fler@C@zohetﬁaa@ﬂ n§Ghehaisaaggtoalkyl, -
OCONM, RO EUNHIS 5¢ Or.3d%, RIOWAL 841, Q al%é@yl %NH Co-Cpo-alkynyl, -

i nstructi ons fOf a atlent to carr
OCOoNGH @4- @tzrcazbloakkyl THE NSt aryk t OGN hdterbzytpl c@CQNH]}e

heter s S LD EpoRBHe sUBR (DAL 1G -kl HRCHOs G
alkyrdy®-RH(0) 08 , &y Blodfky HER IO dryl, -NHC(0)-heteroaryl, -NHC(O)-
heterocycloalkyl, -NHCO,- C,-C;-alkyl, -NHCO;- C,-Cj;-alkenyl, -NHCO;- C,-C);-
alkynyl, -NHCO,- Cs-Cy,-cycloalkyl, -NHCO;- aryl, -NHCO,- heteroaryl, -NHCO,-
heterocycloalkyl, -NHC(O)NH,, -NHC(O)NH- C;-Cj,-alkyl, -NHC(O)NH-C,-C,-alkenyl, -
NHC(O)NH-C,-Cy;-alkynyl, -NHC(O)NH-C3-Ci,-cycloalkyl, -NHC(O)NH-aryl, -
NHC(O)NH-heteroaryl, -NHC(O)NH-heterocycloalkyl, NHC(S)NH,, -NHC(S)NH- C;-C;-
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15 herein. Each dosage form may be individually
housed, as in a sheet of a netal foil- plastic

wo 2009064925 Wi t h each dosage form i sol ated from PEEUS2008/083541
others in individual cells or bubbles, or the dosage
forms may be housed in a single container, as in a
pl astic bottle. The present kits will also typically
i ncl ude nmeans for packagi ng the individual kit

alky|COROMSRELC,-Cy,-Bkenyl ! REIES ?rﬂecz- EQL ARy, hm@@m{r@; "Cia-

means, and the witten instructions for use
CYC1095@’!1@a@ﬂlHQiSMfmfylnﬁ)PHQ(E)MkbettmryﬂnNH(é(fS)EHelmt@bm@qu

NHRBSGH SN R et B SR R et 1o

Nchﬁﬂqub@Z-anaﬂkyM emq{@(mH)m&cd?—Eydlbdlkﬁnmmmmm aryl, -
the terms as th eé:are used t hroughout th

NHC@H&NH&L@WP@NI aNHCENER) M- hezgfoml@aélsylothé@(MH)aCl Ci-glsal, -

MR D EAERS € KOS AR e 20 a0,

NHO(NHD-Iaﬁle 4NH©(<NI¢) h@ﬂo@ﬁyl,aNH(r(M{)Lm@o@&ldalﬂqmr h@ﬁ\His)Mﬁcl-Clz-
iti ' ener a t he

.., h C ]
kNS o o TGOS P56 4B e GYHANERCs-Coo-

e B LERA A S NTRGEH R RIS AT QBRI 501
Cio- akli{yb,l R0 dl,-C Laildnyk v SHO BE K paltynyisi $(@)-&-0i.;cyelvalkyt - S(O)-

oo A RS Rab ooy A e tisaea BB SN oyt -soaNm-

C,-C Lﬂﬁﬁ&lhgbﬂqﬁ C&Qﬂ&%&?mﬁs§ﬁ%bHﬁu§i@ CyRhflyB €G0S Caryl, -
ased anplification, and t A virus may I nfec

SOaNk- hqnﬁ@ayn,4som12@@9mom@azsylp@qﬂm2@o@ﬁ@smsu1NH(scgah -C>-
T e Ty e s e e e T

heter6@¥ & I-NPIS®), - h-Etb@ody@fdﬁlkyﬂnCH'zNﬂ@ CEH,8000H3, -hi6A,€h1§/1410y12-heteroaryl,
conpound or drug capable of preventing or inhibiting

-hetepapeylalliyh nesserepclesikyd arfeet 12- W&%quwoaraﬂwwkﬁlg eplyslkoxy, -
methb%é{gg FLReMRb %&éb by Is%ts op8 aﬁk&P a n%a&eﬁke%ﬂ -8-C-C1p-

TIS I’'ne,

alkynyil t- sxa;nc Iayeloalklyt ni aad] dehettraxol, - Sﬁﬂte@dmycldaﬂgyl methylthiomethyl,
gycl osporin A, phenoth|a2|nes or thioxantheres. The

or —L gk mwharrin Lt wrféla%a&@/é%e g’ﬁa?lkell}’é@& o & ebesally mplenca and R is aryl,
u
heterSQr?g %tg{égor?%l{l er t% 3{% H%gr 98@511(@[10% f94'8n erstood that the

or prodrugs of 3-AP
arylsalnmieraalﬁiMPalkykscmddhm tke cart Hﬂsefu[thels‘mhstltundem s@mne cases, cach
i -~fungal. agents accqrdi ng to the sent invention
subster i o R g MEjEa -G PR AR S GRtATgY ehe o more

groupst B C%?&ﬁ?ﬂ)&ng Hﬂ%ﬁéﬁ@@lﬁ?}%e@ectéﬂl B8th LFBEY] B¢, -1, -OH, -NO,, -CN, or -
griseofulvin tol naftate, caspofungin,
NH,. aﬁvﬁﬁnttlmw i at leBst twogcslamembc bydrogzen Bpms adh substituents, the

otericl
o ERIRR e P Bt Bt BT o CBelsS Mgt BByt
ring.produced by microorgani sms to suppress the growth of
ot her m croorgani sns, and agents synt hesi zed

In accordance with the invention, any of the aryls, substituted aryls, heteroaryls and
substituted heteroaryls described herein, can be any aromatic group. Aromatic groups can be
substituted or unsubstituted.

It is understood that any alkyl, alkenyl, alkynyl, cycloalkyl and cycloalkenyl moiety

described herein can also be an aliphatic group, an alicyclic group or a heterocyclic group.
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15 or nodified in the | aboratory which have either
bactericidal or bacteriostatic activity, e.g., (3-
wo awbaeaant i bacteri al agents, glycopeptides, PCT/US2008/083541
macrol i des, quinol ones, tetracyclines, and
am nogl ycosides. In general, if an antibacterial agent
is bacteriostatic, it neans that the agent
essentially stops bacterial cell growh (but does not
An “Higtatit %u?a%ttfﬂ'n' Admatid rnbrb@y fdehhy 'c§nta1*ﬂaa9151 %Bh@ﬁiaﬁaﬁ of édrbon
means that the agent kills the bacterla and
atomnﬂy'dmg@p agmmbﬁog@f aaoms,mygm Initragen loe owatatemsa@nd optienally
refers to a ubst a
contai oI} QUG GRF Kt Fiior. Fire CpHHG AR o5 HERD A i Effhatic
group BE s¥ighedRafled Borakkdlcg 6F cycPléGid ipfaTtiaBly PRt BtREween about 1
include inhibitors of nast cell-nediatéd

and abap] 2nerekdnoroms, ipeie frariemly, befwigaarabeutkl #igd about 12 carbon atoms. In
. br t [ Ftico-steraqi
addltP011|O[8 a a?fgql Figdtcflrb%)h% qipo,raglpﬁgthé %‘%ﬁ%ss#glua %xraénpl .
polyaZon'EhE{ytse sudh’ a@];o@@lk@rlldﬁylglyco&[ pol?émﬁ&s allnhi)pblylrnﬁ&s useekample.
herein, refer to saturated, str

Such@#lﬁh@w&iowgnw b Rirthemyubsiifutedd .1%;1& rugd«?f@tﬁ@cérw pliphge gewRs may

n h
be us?ggnp aek @f} et 3 a %( Pgégllgﬁﬁ% %l&l%ﬁlf 3{% ?Eg - and a alkynylene groups
descriiredlheckgn. but are not limted to, net hyI et hyI

r |, utyl,. tent-but n enty
P AR pim - AGDERRY s wlky R, dshaies & 2Heh deeGPRGR @ mnocycic or
polycry"é‘gb %ﬁﬁtéd%f%@gchc%g é@ﬁ@po‘ﬁﬁ@l Ekéﬂlﬁl@gmtcﬁrde Nt Iﬂ)ﬂ limited to,
thyl, propyl i sopropyl, n-butyl, tent-but

cyclqpequémy]lobut;yl h;egdypqntﬂepy@(bhexmlg bicycloddi2dd hsptyl, IQA(@EIC][QI@ [2.2.2]

ooty yERRORRE R il SRR RINe S 0G her €, denot e a

Or PhtDeHE r‘hé/c@t@cidl@mcﬁ” AydlrREab M cTBAEbYuscgERhihdelfly and
hydr ocar bon nnlet%néas at | east one carbon-carbon

referab@j PP aHHdicandt-c om PaphEIcrdrTadiin g & adiixor teircyclie gtaap fused
systeﬁi %%r C(?)r%gfé] 1‘1%% %gﬁtaltnrs %&Q&%&H M? Llﬁ/d tfhré%l ﬂ%?é?éqt?&g ﬂllﬂt%ﬁende{ltly

selecwd(ﬂftﬁﬂ ykygdaugugfiy land ﬂltl‘@gemt(h)/éacﬁ SbMEIﬁBeI‘ed yﬂng hbe@tcehylbuble
octenyl an%ﬁbhe ik The _term

bonds gnd -1&19 gred ring ggép Rdpehlg bo%@c&lbthg n&FQﬁ?B and sulfur
heterﬁa@c&n\é ‘?ﬂjaly d i8R &{1&&@({ %Qflr)] HHi€bden ﬁblﬂ h ooptlonally be

y rocarbon noiet as at east o e car on-ca
quatcrniizgd, €v oyt alm:iabtc)@n tiagnmay bofiaseuvto § bersdeng ring, alntllltﬁvﬂ) the

ht. carbon atons, res ively. Representati.ve
romai R g6 TGRS GpCC I H0ES A e R AY DEG st tHssh
Repr&¢annl e het@ﬁo@%’&bﬂlkyljgrét%sﬂﬁ&ﬁ&'é" l’)ht ar<1, 'nBtJl‘iﬂ{lﬁé’d 0, Pﬁ]ﬂ‘diﬁ%la;ne

octynyl term - Cg- cycl oa
yrrdh@mytmr@pbnyiapmzohdnaé lusémh@ylemmdazﬁ@dwém@rghm
C _or

iver§ghyle Sl Ty TR ng bal iy Ea Fu i hlerficiny

quindxalfyICpyiREdniiasnd fcadhyirdfrd, SQth hétomdeyclicQrdwps thdyige further
atons, respectively. anpl es of C3-Cg-cycl oal kyl

substityier geigive substinged h¢terogrdict o, cycl opropyl, cycl obutyl
It will be apparent that in various embodiments of the invention, the substituted or

unsubstituted alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, arylalkyl,
heteroarylalkyl, and heterocycloalkyl are intended to be monovalent or divalent. Thus,

alkylene, alkenylene, and alkynylene, cycloaklylene, cycloalkenylene, cycloalkynylene,
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15 cycl opentyl, cycl ohexyl, cycl opentyl and
cycl ooctyl; and exanpl es of C3-Cl2-cycl oal kyl

w0 p@baem7s but not limted to, cyclopropyl, cycPGhus3g/083541
cycl opentyl, cyclohexyl, bicyclo [2.2.1 ] heptyl, and
bicyclo [2.2.2] octyl. The term "C3-Cg-cycl oal kenyl ",
or "C3-Cl2-cycl oal kenyl" as used herein, denote a
group derived froma nonocyclic or polycyclic

arylaf@Ide ClYé%&ér&ry[dllﬁgetfeoiﬁBQﬂéfégo&@M‘aﬂ@le’%@ ¥cﬁ1@§ bre 8% ¥M8uded in the
car bon- car bon doubl e, wheré the’carbocyclic ring

above defpotiois, hiadark rpphi@btego $rovade the donnBilaschetgin Wnihrrgolaetr orEncy.

RSB ARy Bl S SR R Kb 5

moicBYWhRR KRN in thY St RNEXO BN a hyd¥sxlyQher @b it will depart during
cycl ooctenyl, and the |ike; and exanpl es of

synthcc progedyres Mhl@é 4 sybstitugige or pliminggen rqagiieusgExamples of hydroxy
Y&l 9 cl At
activith n(% %rﬁ eﬁ; gﬁp e, but%g ?&e ﬁoyHeSyl?/t\éI Og@? h{jf;ﬁé A Hanttr%beenzoate,

pmmpmk@unﬁﬂtﬂ&ﬁkdernw aryI " as used herein, refers to a
nmono- or bicyclic carbocycllc ring system having one
or Thederma r ateicd hyfiogy ian aperdiggin. 15ERrS toot hydrat @eup activated
with gﬁg{ﬁ%hg PIQ‘%EBQ %:]oeupf %s?&r%rfﬁgérf 9/ g{aﬁf&}’ﬂg %}%@X&s ldtg %qﬂélte p-
1ﬁnouﬂ&eﬂsImmqamﬁﬁmQﬁmqu&kemmnﬁm C6 al kyl residue

al '['I%Ctgfﬂq t érgtel%g:d%[fé Ch n%ﬁlﬁa@q%'el%g%g 5[30|( %gydrg)%y éroaé Ie)rotected
with Eﬁ%o% proflind %%1936 ﬂ@&@f#@’%&@%ﬁ! éhboyl T A&t et%f@ﬁethylsﬂyl

heteroaryl," “as used herein, refers to a nmono-,
triethytsilyt, imetyolymsthed greas.c radi cal or r|ng havi ng from

f| e to ten,ring.atons ,of h at st 0 ri,n om
| o EbRet B0 P RUBES: SR Rl s iy o i EhefhE
ﬂuorﬁl@nétﬁd)ﬂilﬁdbierﬁlhé Bnd f@idel Ng may be optional Iy oxidized.
Fbteroaryl includes, but is not limted to, pyridinyl,
pyTl@ZqQﬁ}goun@s),qiqSﬁﬁﬂ@ﬂdﬁwem SRR O OF BI0pS asalzrgngmc centers and thus
) I
v 00 o Ao SN L AR M e oy e
in tergpsi of@bsolytk sterohethRal] BYR)- OEBE, Bk dad)- v (L)- for amino acids. The
benzooxazol vyl ui noxal j ny| and the like. The term .
preseng, kv gRtngy iy piqawﬁ inclyde qlg%léh Revsdlp 1somerse ps Welh as their_raegmic and

optlcﬁllbkglllre %mﬁl -GRtical 11§bﬁlnelrs ﬂéﬁgéﬁ%&cﬁﬂ@m@ﬁ&?%ﬁ%{c&?i ﬁgl%aélg active

roar ri'ng. Exanple ut are
precursnrs bjz)ylrei m‘owﬂhmstdh;drl,beqbybom ali ryytesdliplg thmdlcerh'a Ihixltlﬂfes The
10 The term "substj tuted" %g us%$ .herei n, fers
reso T T SHIT ST TLBRBFCHE B adesAiRE 223K "yt %}Pgrﬁa%or by

reped@dd é@ﬁalwgf&%%ﬁbﬁﬁ%ohﬁ%{aﬁgﬂ chhteQe t%ls'l*ﬁﬁ&lhets URRHcR are known to
i ncl udi ng, but not limted - Br - OH,

thosepikdltedgn de m@mh«;r deiaﬂmegardmg resmhmons\l:%m h@rfotl@tmel@rcques ctal,

Enan?lm o al KO L0 ltl(o%x ogn@ey§§ogf @%%Cl\%’h

compdilﬂh@de@@nbe@%&ﬁi @blﬁ@ﬂn@éﬁnlc b1 & Bordb 2r athey benterNbIf geometric

-C2-Cl2-al kenyl, -NH -C2-Cl12- alkyng -NH -C3-C12
asymmetry, and unless specified otherwise, it is interided that the compounds include both E

and Z geometric isomers. Likewise, all tautomeric forms are also intended to be included.
The configuration of any carbon-carbon double bond appearing herein is selected for

convenience only and is not intended to designate a particular configuration unless the text
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15 cycl oal kyl, -NH -aryl, -NH -heteroaryl, -NH
- het erocycl oal kyl, -dial kyl am no, -diaryl am no,
WO dickeserdar yl am no, - O Cl-Cl2-al kyl PCT/US2008/083541
-O C2-C12-al kenyl, -0O C2-C12-al kynyl, -0 C3-Cl2-
cycl oal kyl, -0-aryl, -0-heteroaryl,
-0-heterocycloal kyl, -C(O- Cil-Ci2-alkyl, -C(O)-
C2-Cl2- al kenyl, -C(O- C2-Ci2-al kynyl,
S0 stit&&@usg%a%% &YB‘anﬁ)luBbél bond géﬁ%feﬁ rai/ﬂltranlg:(h@)entﬂ%t z%r%%é(}l' be cis,
- O - het erocycl oal kyl, Cl1- C12- al kyl",
trans; QCONFHXI@Z-oCIIR: tfokierapy propOaMH. 20 C2- 012 al kynyl ,

- ety i kyein honh. b SRS Ggh rter o
fore Oﬂé?d'ogh Kﬁf&)/h@rseso @&25 p% %ﬁﬁe@ﬁlgy Ml the like. Preferably the subject

C3-Cl2- cycl oal k 02-aryl, -0002-heteroaryl,
isa hug@gz Wieengho gyhd¢cd ad & rnan., thecokiget mam;fprred to herein as a patient.

A5 lifhhe Sehharc o e S T s pye sas ofhe

compiyds forlm&'khefmb@rsﬁaf thk preséﬁ(ﬂﬁlfénﬁ5n Rneiti ey e(ire,ywlltlﬁﬂ ltheydcope of
Cl-Cl2-al kyl, -NHC(O) - C2- C12- al keny] ,
sound m.qé{tgg wégmg{tgsultgbl,@fﬁg,pse in m@)w@ﬂl@pgsw e¥blgpw| and lower

ing S0 AL P L BB g

comr2rs Qe w[th amgldspnaﬂw-bmﬁt/ﬁﬂe 3tid- Phhﬂnga@ylhtwallp\lhﬂ(aﬁtable salts are
11193 Cl2- ﬁ%cl oal kyl , -NHCO2- aryl, -NHCO2- heteroaryl,
we Bter ocycl oal kyl, - NHC(O) NH2, - NHO( O) NH-
Cth%%%rrﬁ“K drox ngc@)l -”%% @dl‘f&&}i' fer$f a labile chemical
TR oy PRED DR Al KM 9 0 il i
moietyNWOC D) Niskoavmyiin, the arNHQE I@@M—B h;girexy)gnoyp against undesired reactions

curige S Bt e B3B8y el SRR O 588 i cceting eroup

as defdriiel hereldtkaa kabl@éirv@ﬂyzreﬁiol&@d]ﬂ-l droxy protecting groups as known in the
NHC( S) NH- C2§C12 al kynyl , - NHC( y HYgs gg P
are dwélb%gwrally_lmﬁd@ Sﬁ;rrq}epga P G_ @mﬂsmWG,mum in Organic

SN VL A e T B LPERORS

protebllﬂig M&b@d@b&i@ﬂmﬁa&bonﬂ 4-n1tr0benzyloxycarbonyl 4-
H) NH- C3- C12- cycl oaI k HCéN H) NH- ar

brommhmm%xwhwéf% giethoxyb NVF)‘ tr%‘?tg‘é’gb@ﬁ%’ﬁil}(ly?eﬁ'

buto’i%ﬂ@%ﬁﬂ% ES%’_ g%%’cg ﬂ%k{/ |dfphW X%r&;n%z’ cycl oaI kyl, -

tricthfﬁNﬁ)leaibgﬂyl 2- (‘tﬂ*ﬂdel‘lﬂ-ﬂsi]lyé)’e‘élommaybqnyl 2- furﬁlryloxycarbonyl

het cIoIk NH C1- - alk
aﬂylw@@%ﬁ# RSN 910%%%% %fmzeaéﬁw f@et PRASYL L

h Nige gz PJﬂZeth &ﬂnﬁ | Bl 2 _tricl NGO, Rtdethylsilyl ethyl, 1,1-
phen? NE%,NI-I- hetyer oarf/?/ %(N& NIIE het er ocycl oalekglllSly =

dlrnetks O)praenyd 3angthy I&ybutenylselb)l g2zyll parat kenyl , -

et e T GG S b o s Y b OB S i,

methyBG8MNckhy 1, HSRRMNxyntethy 122 al tirhloroetok 2C12- al kenyl,
§,SOZNI—I- yCZ Cl2- al kyn}f/l:l “SO2NH C3- %%cl oal kyl

(tnmetggjg;{uq_)eth@;SMmethylS@ﬁppesg@@@fl(mr@ﬁoluer@@fq}q_yl trimethylsilyl,

trlethgff‘s‘ﬂ?if, 91‘1"135&&88}1‘3(1}/3;1, andm .g'ef&]rgd ﬁglch’&y pro%% gl%%pg:ilo% ‘the

present invention are acetyl (Ac or -C(O)CHs), benzoyl (Bz or -C(O)C¢Hs), and

trimethylsilyl (TMS or-Si(CHs)s).Berge, ef al. describes pharmaceutically acceptable salts in
detail in J. Pharmaceutical Sciences, 66: 1-19 (1977). The salts can be prepared in situ

PAGE 152



10

15

20

25

30

al kenyl , - NHSQ2- C2- C12- al kynyl,
- NHSQ2- C3- C12- cycl oal kyl, -NHSQ2-aryl, -NHSO2 15

whedeneraryl , - NHSO2- het er ocycl oal kyl , - CH2NH2, PCT/US2008/083541
-CH2S2CH3, -aryl, -arylalkyl, -heteroaryl,
-heteroaryl al kyl, -heterocycl oal kyl

- C3-Cl12-cycl oal kyl, pol yal koxyal kyl , pol yal koxy, -
nmet hoxynet hoxy, -methoxyethoxy, -SH, -S-Cl-Cl2-al kyl,
durlng%@ﬁna@%%l@tidﬁ%ﬁ|pur1ﬁ\;satf5% JFHEe cRhPOURYS of the invention, or separately by
Cl2-cycl oalkyl, -S-aryl, -S-heteroaryl,
reactl.ng th@freq: bzts;zcﬂlmallokymth armntlab]letohgamceadnq/l Examples_of [Rarmaceutically
| ene

C
ccceR IS SRRy R rsat kLR pRone S5 BEG B o 2. st of an
armnP tQipaBithdd with Gbrakde é’cf-ili@siﬂck wb h?c[roéﬁoﬁé‘-@&& CHy@?db‘f@fﬁié{ acid,

I S understood that the % heteroaryls, alkyls
phosplisdictasal, bulkesicosiv 4l monehloréy acidiprwith grasaic ackisseplpas acetic acid,
subst n S
rnalelc 3?(? ’taéﬁlgi? :aflldb% ;I:‘coéncg(r ﬁvécsl,%lgsgd 3?}‘?%&18 %ﬁg gpgy g%ﬁ{%’r&lgr methods
used gt hy pﬁt suela@mmg eRthanpei Othet phaproelaithily asepablesdits iohide, but
-1, -OH, -NO2, -CN, aor - NH2. When there
are npfshratted @a@dlp%twlgla@qea@é?f@ﬁﬁesawﬂ%tﬁ@eﬁwwma@e Bepgoate,
n
ikt BB e iy, SobAS R LT G oronc
diglubexage, «iogieﬁyils:ulfane; etganelsmlfcmam fatarate fumdrhtet glecélwpmmhteo n,

any of the ar sub ted aryls, hete ryls
ayeiherrids Sutht Byt BedRnEia) bimaris, Osléie%ydmxy-
etharREAFFatcC lagfo%iﬂhateAfa@ﬁ?et i e qy\ﬁ?l ﬁﬁ‘ﬁteb Bhaladd RSl dd R doRite,

unsubstituted. 30 I't i's under that any al kyl,

methadseliyriate, am@phghlalenw@ooabmycotmw, oyrateo alcktengtalatoi Eimitate,

descri be a 0 be I | tic
pam Gl BEesile. B ERe PP R Eom SRy rRouRaGb e &P hygpionate,
steard@ 0O, 7l RET 1452ROBI QT 3RAd, p-Olucnadul fohat ] hdgedpte, Vierate
non- ar omati ¢ noi ety that mag 1cont ai n any conbi nat i on
3

salts,and kg e R@({@ﬁgtatlyﬁ,@}k@ig%al tesarth g1ty spltsainelde sodium,
llthlu%ﬁ)?%gmu I &{19 gl%nrn% neos%ni? ana;ﬂ? c. afﬂﬁithtgp %ljla%%&él%lcally acceptable
(o]} unsat ur a

ohe

salts dmwaile;ewaﬂddp;ﬁoﬁrralt@ hentogirdsnmdiiual fphahiy angﬁ@u@mnmd difine
. Strai ght chained, branched or cyclic and prefe

Catlo%fﬁllar:%%%ﬁ%@éﬁl%émh ap hglide, ydpige. oarbexyl ﬁs*ﬁuzf@@nﬁhosphate
nltraigoz{lﬁ%ltﬁépin%éﬂda% 1 hebweddn AR sdif % Ao 1 shdofAE bON

tion to aliphatic rbon groups,
aIThphmtn' ‘Cangn@ppﬁ;eqtlng lgumlep,” dsoxseéha‘a‘ml, eefers to a labile chemical moiety
thg alkox such as.

golqy}wlklene |.ycol s, . duri
nnl8§ H) IEB‘?G}?‘T H HRSP &f siteg fegctions during
synth%hb BRREAGH r&ﬂ&%a{@ynﬁﬁtlfz ﬁéf&c@@ﬁre@s}’ﬁ@a‘rﬁl% Bdteckihg | 'g?oup as

understood that aliphatic groups may be used in pla
descrgifedthigecim ey [be SQIICRTGWW rerramg §>xlmm<apmc@ng graalpk @hkﬂl@ﬁem the are

descr%o I%?%%%'m?{‘z_%%g%% Q}O?gﬁsg& ner elg The éerm

syntﬁersfsnm JURTRC YeHn Wiley & Ms}’NE@'Y&k%EQgSDD aEeshmplas boa@bi ¢
ring corrpound Exanpl es include, but not limted to,
protecting groups include, but are not limited to, t-butoxycarbonyl, 9-
fluorenylmethoxycarbonyl, benzyloxycarbonyl, and the like.
As used herein, the term "pharmaceutically acceptable ester” refers to esters of the
compounds formed by the process of the present invention which hydrolyze in vivo and

include those that break down readily in the human body to leave the parent compound or a
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cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl,

bicyclo [2.2.1 ] heptyl, and bicyclo [2.2.2] octyl.
w®o@b/oedortycl i ¢ groups may be further substitup€rUSZ88/083541

The term "het erocycl oal kyl" and "heterocyclic" can be

used i nterchangeably and refer to a non-aromatic 3-,

4-, 5-, 6- or 7-nmenbered ring or a bi- or tri-cyclic

group fused system where (i) each ring contains

salt tf?é%(‘ﬁe iR ARALIpER AL GHPELPHPle, TS RBANGN Y pharmaceutically

sel ect ed fron1oxygen sulfur an n|trogen (i) each
accerBable phphragid canbngylmlcts pmlstulddm blkenoib.oridsoan dy@eaﬂmnmc and
nenbe ed r S ubl e, bonds
alkarRpOROg S eerea By o e RLiT e e s ettt §Siggore than 6
carbd¥dt6hng. eExarﬁ]_bl‘ég oft fetiildr  QEANInPIRHE RRLR RoMAMiteR td, Fotalatds,
be quaternized, (v) any of the above rings may be
acetafqgsprapionatss. hatzeas aeryiics andaetipsuccinpies. remmi ni ng ring

o DBich P RRAaR R R pPRRS oS BN etors to those

prod@iouptheicompogials fotnicdaiyethd @tockssafttedpriesnt invention which are, within
[ 1, 3].di oxol ane,. . yrrolldlnyl pyrazol i nyl
the SERPE & 8Pundi rﬁ%‘ﬁrlca i gagzl&spﬁ%}q ¢ fqrmsgwnpa&t }th the tissues of humans

and IBWQIeJﬂllﬂklgﬁYlth ul 't&ff{]gfz, !lt?ﬁ’eitl’on ﬂ @l: ;r&gglﬂe’ and the like,

I sOxazo mor phaol’i nyl, I nyl ,
comﬂl&mtﬂ'aiteawﬁh |adeer$yhable bericfioxislt Tanip) andqufelcd‘ae fomcblmyﬂ inteadel use, as
ah drofur ch het ocC S
well e Faeraisebirin Ui B OL SO POND of R GRept ivgation.

"Prodriig™al Lisdd&hRRR BN a E&RBoUnA, WARch (?é"c%n%gf@ﬂ}@ 1M§b}pﬁle¥a9§hc
i nvention, the substituted or unsubstituted alK

yl
means|(kanlgl hydad)llyymyﬂo affgyd; hga¢daynound ylg]llmmteklé]yythg: forrnulae of the instant

inverfjofe BRI S Py i i 1E BREsEE R 3ot lsn o cussed in

Bund@laa’@ @al); Ddhigsof %Hﬁdg@ rﬁsex@érk@%ﬂ)e“@ddea%ﬂ aBl(&NWMERSs in
cloaklylene cycl oal ken % ene, cycloal kynyl ene, PAGE

Enzym@(bogmvczloéwmwrpmﬂl Bsmg%dimr@nwtewl kg iDesign and
Applps{lgf Bfafsr%fiﬁl&% y'l"&n(?otogg)q d&g% %“eggk{g & ﬂegé%@ﬂgntggﬁﬁﬂgr £1%3-191

e I nc nition
(199 BpBuhd@htE ct 4. ﬂﬁlﬁ‘ﬁﬁlctffﬂrhg Dedir oAk &seving Reli- 318(\1\9921) pundranrd, J. of

valency The term "hydroxy activating u as used
Pharageatipgl Scigngsss 71 682 cl %8 (1980n Bhigucht Sy &%P&‘W%ﬁ as Novel

Drug@é:ﬁ’%r)’ @yﬁ&ﬁs Alherfc@n @REmYAL § ﬂetpg‘f’%’fﬁg r@éfﬁaraqegﬂa% Joachim

epart during 5 synt ures suc
Mayern“}éyctrulysisﬂn Dri@And Predrigiviegdtiobismr €hﬂh1stmsBioExemmpﬂr¢ and

hydr ctl in r i nclude, but not limted
Enzywlo%'e i})ﬁhﬁtvgl gL %’( &%Biz)at e, p-nitrobenzoate,
p hpl%Pt@ﬁﬂ a&@l’aﬁ@luﬂgﬁekﬂdh@s de-mf@d ERhMcIRS iﬂcl’tﬁ‘irﬁgdbut not limited to
hydroxy", as used herein, refers to a hydroxy

oup
carboggtit weitly darbaimihacids y@nbomy agielt.i &uéfpmﬁglcglsmmﬁ phasp edusraeis.

ov.e at e (O]
Bl RS T BB o met e RNy el S Rirghaic
sulfidy@d, Alipitiets@Fingth, Mvela6i% Yhosphstel! sﬁdalmﬁt phos@ﬁiteg Exh@phes of

hydr oxy group protected

aliphatic carbonyls include, but are not limited to, acetyl, propionyl, 2-fluoroacetyl, butyryl,
2-hydroxy acetyl, and the like.

The term "aprotic solvent,” as used herein, refers to a solvent that is relatively inert to
proton activity, i.e., not acting as a proton-donor. Examples include, but are not limited to,

hydrocarbons, such as hexane and toluene, for example, halogenated hydrocarbons, such as,
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with a hydroxy protecting group, as defined above,
i ncl udi ng benzoyl, acetyl, trinethylsilyl,
wo edoeobuplsi |yl , met hoxynet hyl groups. The ter nBCT/I81008/083541
and "hal ogen,"” as used herein, refer to an atom
sel ected from 15 fluorine, chlorine, brom ne and
i odi ne. The conpounds descri bed herein contain one or
nore asymetric centers and thus give rise to
for e%ﬁ’ﬁl@ 'rﬁ&ﬁ?l%me é*dl@i%&ee %ﬁl@/[@l& Lhlofid, Pidi6forHt ﬁ{cﬁtﬁb ﬁﬁ@q{e{e@ocychc
forns tha def ' ned in terns of absol ute
commuads sadhersi ﬁmeyarnp]g t@@hydmfu(aﬁ)a,nd Naneth;slpym))hdlmpneg hid cthers

sueh g 5oL e S p ey BY STRE0 St T e 3R f hose

skillddai6 @8 4it, ARG irkPvieRil is6REhtY oPHfiGufel "cHEieof@iH}ﬂ BeAprefeBre@BdrSpecific
may be prepared fromtheir respective optically active

compeuagspsloraction conditipnn depinding upes svetbidatoztasbe salpbibity of

reagen? Péa%% \I;}g' (%fq‘g né ?ﬁ eariqd I‘é?el%gd'l {e?rﬁ)era-[l}g ra § qJOIuéX Rﬁ) uljr:h%r
car ried esence Or 8 T 6501 iI'ng ag y

discus§iomsEtapgit R cats rﬁ@y bd fopediinestgaiiy shehisirg &txrbmke or myspecialized
some conbi nation of. these technroues mhlch are known
monqggaphsi9s example ] Qeganis tsyBhys acrtigsang Methods of Purification,
e [ 0 a
4th eg Sgﬁaégln gﬁgés IR%%@Q%H 4 égfopql dﬁ’ %’% cﬁm & eries, John
th&&ﬁ&ms N&989$6 When the conpounds descri bed hereln

ain olefinic double bonds or other center
ﬁhretem lpr%@grm%?r%rmcgﬂfr% |0ésgr0§5 éervrrtg s B%qsiérrﬁle defertoa

solve'n¥ thaBtchid ®ASHAL PRtordsh&ich ATRRHRERoL! ¢ kYaRp1B AhBihhol 8Banol,
Z geometric isonmers. Likew se, all tautoneric forns

propznod isdpsepanal, bnideel, t-butbeoli arel thelbibe. STHeobenfsi angatl ikopwn to

n- carbon doubl e bond a
thoseXij ERn TR P % o Dt SR s P BRS BRL A Ghed HethlgiaRa for
specifie c8@pbaANRlaad acaabh b&rduacrnsc&ag)feh@u apbrOucHTA®SS ab AR solubility of
text PAGE 151 WD 2009/ 06497 2008/ 083541 SO
reagagitsa fRastiviphefs cegcatrang mrfar b s s tare riess ferepiastndey Further
' o . . i
dlscur"s‘h&gﬂtlsuérfg;rr%@?rﬂg 5@%&?%@12%@%}11@%}& F%%n%‘c i {ﬁ B2tbods ¢t in
spemaﬁwdj rfﬁ@iogreqﬁlfs lﬁedxdﬂqﬂel(brgalﬁﬁ Sobrechs P&lvﬂiaﬂlmbperﬁemidj Methods of
ereror e r e er

Puri g@ﬂgn 4]51? fii?ea{Olﬁﬂ ésRldéir?fa‘a@(qplé{é VPﬁglg at s, .hor SES

Cherﬁ‘r%@ Ertrtes %Hnswﬁe)fé NKenogdre subject is a human,
Subj ect nmay be re erred to herein as a patient. As
us@anbiantens,of Bhlatltmnm dhd variatel eeertvitaicddybyabis mmeabbm are only

" refers t hos lts of th co
thosepfat i Gh BN Hot ROy e LT e - AF el hercin,
referé’\{ot d@)‘rﬂboﬁﬁ@s whieR %o@fess s'% ‘Ttg sUEdiGRko &IW%%fact%% atn@mllﬁch

for use in contact wt the ti ssues of humans and
maintapsethe indggrivab&thgi cpmpgundrfm asuflging pcryod ofrting tthearseful for the
I i c,response, and t
purp @it SR LRI B e B pl B B Rl Gasiop gp  gubiecd)
PhBg @@ aidtizeédtdiipasdspinhy ®psatcddSrodh 8 reddBbh nkQ@W anidFurther

the art.
purified by a method such as column chromatography, high pressure liquid chromatography,

or recrystallization. Additionally, the various synthetic steps may be performed in an
alternate sequence or order to give the desired compounds. In addition, the solvents,
temperatures, reaction durations, etc. delineated herein are for purposes of illustration only

and variation of the reaction conditions can produce the desired bridged macrocyclic
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The term "hydroxy protecting group,” as used herein,
refers to a labile chemcal noiety which is known in
W0 b@oas4978 0 protect a hydroxy group agai nst unPEBUSBA8/083541

reactions during synthetic procedures. After said
synthetic procedure(s) the hydroxy protecting group 15
as described herein may be sel ectively renoved.
Hydr oxy protecting groups as known in the are

prod A8S & thD s ReVaRlibY. Syﬁth-gtltlchéﬁflﬁﬁ"? Ea Rt En VindWogocting group
Protective Goups in"Organic Synthesis, 3rd edition,

methgddipgivy (pegtedicBoand, depmcﬂon}(us(eﬁ_tg ngyynt@samg ths cofpounds ‘described

herelﬂ¥rh hluf,(ey for %%%‘15%%‘8?%% upsS, ; 411 !Lgl}%%g bﬁ nz 'g_ ﬁx g car go n ﬁ]

TranéfoRAtIAX YWEAZDHbAXNEA! 1@99")\{ I, W”'@ifré'&é YE@PI®W Wutk PrbteéBve Groups

butoxycarbonyl I sopr opoxycar bo
in Orgpmip Shinthass. Fex iid aldwnViley andSens ('v 1991); L. Fieser and M. Fieser, Fieser

and ﬂééggﬁp kga{%%ﬁ{sr}gl X ?39&1}5 Pc%%thesm {)ohn Wlley and Sons (1994); and L. Paquette,

ed., Ehchrtibbediy bORyp@nh i3 doryDroanil Svylkmxm Clhb (Wiﬂéy ariCSRng 1(1995).
fornmyl, chloroacetyl trlfluoroace net hoxyacetyl ,
ph p@q of th Jéﬁgy-j—.%tlon m@y |modifi ﬁﬁl@x,pppendlng various
ﬁmctﬁm%hg% {15 6?%%2%9%6% 'dgl%letafe'dnﬁu%ltos%ﬂuhﬁlécn sﬁteré‘)éjuv? ﬂﬁoﬂoglcal
propdy&ey )‘thh madtﬁcﬁﬁortmhdfiodqﬂnemwhldh freenst b&ﬂdiglta,l penetration into a

givet [ F? ?'/@get he/e g (Lh, @&%P%ts&ga}g%dr of u[/%/qngﬁtﬁm) increase

oral e?vaaal%h{yr hﬁlﬂéa@é %ﬁlﬁﬁ‘?&y‘[mﬁﬂwl admgmstratlon by injection, alter metabolism
(trimethylsilyl)ethoxynethyl, nethanesul %ony ,

and abiar wi¢ of axeretisnl f onyl , trlnethyIS|IyI triethylsilyl
triisopropyl si : I ed hydr oxy
protecting groups—fc St on are
aCBiephatriecetical €of &hﬁbns ckf@likl ben@ Bﬁfeﬁﬂiorr Enidr{s6 Id51h¢1rapeutlcally
and 30 trinethylsilyl (TMS or- SI(C}B)S) Berge, et at

offectuaampueof plsampaed @fi the Proyer deption fasmaitedstopetherguitiappe or

mor s EIAR SRR AL St 08 T Dl

accefrtablé u&&@ﬂ'&h&ﬂ@ 541bn toltic) ingrt bdled, ermadolidsoelligtidofil@ndiluent,
purification of the conpounds of the i nvention, or
encalé%lbﬁém TS IAbPr TQrma o gUHaN g8y base SOORCHFBRIHOf magprials
i hE AL BAP SRl sEARTI S50 AL LR s
and sncnob@)stacchas Bﬂbh&d‘»dllom garch ahd potetogstarclsaletislosd ammnits (hamvm‘mves such

roup forne |nor cids, s as hydrochlorjc
as SOt PG  lgh H BT B ot S s it ROCE:
tragaB&itl, rﬁmi g[éﬁﬁﬁhﬂal%r bgclﬁemg s@¢h 3 bBoPHHRRLED RpESitoty edax@ss oils

acetic acid, maleic acid, tartaric acid, citric acid
such gsipesinnt @il zoftonseed ol sefflaveseild sasambpllu@u\ﬁ:gnbtch@roﬂ and soybean

: t hods, used suc n
oit: PR TSR PG oSttt S50 R B s R0 MG 14 e
buffoRial abéits 5120 b Magaddipathgdroxidel dﬂdtaﬁlmlﬁﬁﬁlﬁyﬂﬁix@de alglmc acid;
aspartate, benzenesul fonate, benzoate, bisulf

pyrogfélr%@eewat@u tlgﬂttmlfé salanipieeist S@lut@anﬁhﬁlraémhpb Rad @hosphate buffer
solut%ln ra@ %e? Bgﬂtt & 85 & %rlce?‘rbs alc él%'g cﬂﬁ'ltnqal%rgl sulfate and

decy nesu ona r me umar a
magt@hluﬁﬂshﬁ{]’lﬁt@mtveell as colorlng agents, releasing agents, coating agents, sweetening,

flavoring and perfuming agents, preservatives and antioxidants can also be present in the

composition, according to the judgment of the formulator. The pharmaceutical compositions
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gl ycer ophosphat e, gl uconate, hem sul fate, heptanoate,
hexanoat e, hydroi odi de, 2-hydroxy- ethanesul fonate,
wo aobobisehat e, | actate, |aurate, |auryl sulfatBCT/US2008/083541
mal ate, nal eate, mal onate, nethanesul fonate,
2- napht hal enesul fonate, nicotinate, nitrate, ol eate,
oxal ate, palmtate, panoate, pectinate, persulfate,
3- phenyl pr opi onat e, phosphate, picrate, pivalate,
of thRHPARNABRALS bl RInShRALAL @ hufHas biRb@er eﬁHﬁlEl@to?all}l ?éc?aﬁl%zt e,
t hi ocyanate, p-toluenesul fonate, undecanoate,” val erate
parersaiakls intagnasternelly, ilkteavaReophy setmapatitongalil, Ikatigal kyr(asbyk pdwdwss,
salts include,sodiu [ ithium potassium
Ommée&it PB%OP%B Cé%ﬁ%rﬂr LR Pﬁsﬁggpr% rther
PhBldEHaeHbdctabd] YoRpeaRbMYehis $RlchBonl Al BE@dmMIGEed orally,
appropri ate, nontoxic ammoni um quaternary anmoni um
parenerallwryriahaletian sorey. fopientlyl, tgsiaHy nesalbn buecaHy, waimllzer via an
asph
1mpleﬁ1?%d %?ewgl}/ %Qﬁéfaﬁﬁi 1?3:;] égilrafg&él\r{ﬁn%ttr %oéblllcgaﬁggfﬁtrg nﬁ]% 1% e%tlog the
phanﬁwehﬁwatcem@aﬁn@tsydf thiy lifveRabdemay benthi@ramy canvdhdional non-toxic
protecting group,” as used herein, refers to a |l abile

phaﬂ@%@mleaély-%ﬁé@lgle CRCESh A VAo e lgshi e qagespihistngbef the
fom@i@%@rﬁhﬂ? gg %?]{glgtg N e@%ﬁ{%ﬁﬁ%ﬂ@%&gﬁﬁé Q&&s AR BB buffers to
enhapreche stabidi(ys9f théboramilatad maiorat ongs delowpy ﬁxm ibs @rinkpecknteral as

erein selectlve removed. Ami no_protectin :
used 5,88 B enp o e e S g BRSPS Hearticular,
1ntraé|1—rtelﬂal & LRPE BN dinRaSeern 1ﬁ%tt1§ecalpﬁfﬁtafé§wn¥pan@19ﬁ'&?aﬂlﬂ injection or
Organi c nthesis, 3rd edition, John Wley & Sons,
lnﬁwKEMﬁdnm®w$1999) Exanples of amino protecting groups
ar e. not uto carponyl, 9
f {@8}1% ‘iﬂs?‘.%et TRERY o8 o6 ﬁ?@lnlﬁéﬁ%‘fi}l%%l‘ﬁfg ?f“leup%ﬁ% depeptable
emulbibK€ mib®chhBaRebl SdoRitibns LSpdnSToRs, SPRRE BRE Ql%hfsC ah ladition to the
) acceptable ester" refers to esters of the 30
active epppeINGS, the fiffeid degagerfernpy e senten indiedipicatsepmmonly used in the
s S 0 S BT LR o

ethylpddolol, ioprapeLisidolas, fﬁh}FPAﬁEoih&B &Ql%&g{epﬁéﬁ?ﬁalcohol benzyl
PCT/ US2 08/08 41 salt t hereof. Suitable ester group

benZ(parq%,mgQ@l g ylang gbecoly éillriﬂ?/téﬂ formgmude, oils (inparticular,
I C
cotof e ’@8%“? ?E{“‘y B e 2 R SRR anoi

tetral‘é}midofuﬂhmmedh(m polwh;nlsne glycalk amhfaﬂacahldadstcyd oﬁ}lorlatalnemd

eou not, more than car .
mixtfg fheteof e aangs diidants Mg 5! REF Lo EAn e inpgfc agigvants
such QQt)veJttin a@@rﬁs te‘?nul:flﬂf ﬂ?&tﬁﬁsusl%n@ﬁ%t BEER,; sv%re%@h%n Ah®sting, and

butyrates, acrylates and e hylsu00|nates The term

pﬂﬁﬂmh@ﬂﬂnm%utlcally acceptable prodrugs as used herein
Fodr th ounds
! Rl ubP B fonsBhop PhERe Vot SRR L L TE itk
suspdnBRNS ERP S Tornadated atdedif@to thd HGSRA brt uSthllsaRdige fh@perbhﬁg or
in contact with the tissues of humans and | ower

wettigg petsang suppudngercewini Ehe yterileripicetableamcpagtioampycalso be a
steril® %ﬁ@&gﬁg solﬁi%jrl,tsgs%elléigr? or emulsion in a nontoxic parenterally acceptable

diluent or solvent, for example, as a solution in 1,3-butanediol. Among the acceptable
vehicles and solvents that may be employed are water, Ringer's solution, U.S.P. and isotonic

sodium chloride solution. In addition, sterile, fixed oils are conventionally employed as a
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10 commensurate with a reasonabl e benefit/risk ratio,
and effective for their intended use, as well as the
wauovperrdni ¢ forns, where possible, of the cop@DUSIISS/083541
of the present invention. "Prodrug", as used herein
means a conpound, which is convertible in vivo by
nmetabolic neans (e.g. by hydrolysis) to afford any
conmpound del i neated by the fornul ae of the instant
solve'nf‘éﬁeﬁl"sbé?ﬂmg\{ﬁédl%s HoP IS p@pof DY HEGR MR JHNAWDe e 'lcﬂ%d
art, for exanple, as dlscussed in 15 Bundgaard, (e
1ncluﬂ)@]g|sgmthgiﬁc mp@@-rmgiggly@rgiem kraddit®@dsatty\Wedd ench astolet a01d are used
th{ %‘t hp Enzynol ogy, vol. 4, Acadenlc Press
in the jigh ?1°$?d@§6§’ “0- Larsen, et al., (ed). "Design and
Appid igRktaBlt BfmiThQsHsUdS be I@ml@&p |f01<8‘xa@§31é9 bt GidnaMdugh a
Devel opnent, Chapter 5, 113-191 (1991 Bundgaard, et
bactegijal-retaping ﬁﬂqer ot bmwrpmatnngeqterpk@yngawntsgn 1he:gfg(n_[ 99 Qt)mle solid

comp%lﬂp%gg%@g@)c‘gm bgfdlssﬁv d(? %%été ?gh (st§9 Il e\slgt%foor 1 %%é?eg%e fnj ectable

mediliavielor 20udar ug DeI ivery Systens, Anerican Chem cal
SOC|ety (1975) and. Bernard Testa & Joachim

IpTORRyS PEI0E e Qe Sy O et dBRPIS SeHghy Shrogption of
the dRle)F ShaSohofiCor irREX R P hiccrdt Tnirh&Yb Sl omfliSted by the
use off b diquaiciusisension colf agistagineutr amotpHousntasatial eithaobetet S(ﬂublllty
e S oEAhar L e B SRRSO 5 .
may §HcR@RYHS cry@t'épﬂﬁé hifd &?:f tRARY fstm. @il‘t&ﬂﬁwe& A4k QMWsSrption of a

aromati c sdl |nys patlc sul |nyIs aromati c
pareqjd:rggp h@ng)gst@mdi duig fptraty @cpmnphfpihdfoegilss@vargﬁr@gsmhdlng the drug in

n i ncl ude are not
an oify PR 1o iofdhot Fostiiiingas By byt Blbin DbRiptifipgs ot the
drug ﬁﬁ@fbﬁ&gracﬁiﬁ)@: pd1embiskgch A 1¥18EC- Ry DY dotids. Ob\éﬁéﬂdﬂn% @$on the
used herein, refers to a solvent that is relativ
ratio phéiug to golygr prdihemanee pRihe particular polyeer ewpioped. dke @te of drug
oo A0, TR0 WS M 20,1k LT o
poly(eniiﬁm;kﬁ:?) and Ipogemaiye/ elddy. dD?p@hhg@EtﬁbleSbmhﬂﬁSons Bﬁ(ﬁs, olprépared by
WO 2009/ 064975 PCT/ US2008/ 083541 r exa ) )
entrapping e HhlipRsPEsSs ORI PARESIORS whwgére WW@ feowith beghetissues.
t
1 CompSSiord B iRV & binaP AR AARon S1dRe BBl Rppositorics which
can banpdepatdidrysmixsncthe @smgbeidsyof thes eentidoi withretitabioymet-tngifating
ether. Such solvents are own . to those skilled

exCIEF I SRS SR CAE G PODSIDATEESP! P SEATPEIory Wi which

are sbIELt@@fbi R YerR rRURI RN llaﬁildfa@ bo®PRAIptiature af@MRAYSAIMANE the
reaction conditions, depending upon such factors as

rectutrhey @gln@bq:alvutwnd)freleasedgt‘eqwse corap@undvi t y of r eagent s

r ferr nper,at.ure r or e
oSO B Bt BTRE A ERA S et SR Ry, P, B,
and @4rdAGY. dn @ﬁ@m&ardxssdg@%@w&ﬁe Rfivé BoripRMidas mded with at least one
monogr aphs, for exanple: Organic Sol vents Physica

inert gﬁ]@g@qtqep‘@@allgr?@c%th,@@g:lmpntm ICRITICE stGheg sodium citrate or dicalcium
phosphate and/or: a) fillers or extenders such as starches, lactose, sucrose, glucose, mannitol,

and silicic acid, b) binders such as, for example, carboxymethylcellulose, alginates, gelatin,
polyvinylpyrrolidinone, sucrose, and acacia, ¢) humectants such as glycerol, d) disintegrating

agents such as agar-agar, calcium carbonate, potato or tapioca starch, alginic acid, certain
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4th ed., edited by John AL Riddick et at., Vol. I1l, in
the Techni ques of Chem stry Series, John 10 Wley &
wW®w9/0649Y5 1986. The terns "protogeni c organi CPEDUSINS/183541

or "protic solvent” as used herein, refer to a

sol vent that tends to provide protons, such as an

al cohol, for exanple, nethanol, ethanol, propanol,

i sopropanol, butanol, t-butanol, and the like. Such
sﬂwa%é%l RN @ar\ﬁ@ﬂdte ) Qdflﬂtlétpretér@lﬁé% St Llcgds PQraHiﬂ? fidsorption

I ndi vi dual sol'vents or n1xtures t hereo
accelpra@fre suchchsfquatetrars gegiohiuen cmnmmdstg) awrethingerpehis csnch as, for
on s

el G| fE5po0 PR ER PP ERE T P B SR Baoligpd bentonite

clay, Rh@Daub@chntsaupR hadally, BaltidR R Saratt %a@ié@ﬁ'ﬁl Rearktd! §0|H§rpolyethylene
di scussi ons of protogenlc sol vents may be f ound

glycady gadive lewehiu fats atlémlbt@tﬂsgh%eof; An therasg eff qapawdes, tablets and

r r vents Physi cal
pills, E’P%%%r ?ﬁpg%malﬁ% ﬁ{ﬁ&g}ér%e b ur [ ég%e 94| on, 4th ed.
edSdlriccdmpodivions éf a findidi Bipc etayallso, be\é!mhploidd, asiffilcidia soft and hard-

Technlques of . 20 Chem stry Series, John Wley & Sons,
filledgelatpoapsul esginenueh GRaEPignts $a lstase QBRI susef ayarallaashigh

moleENY} T%I%Hﬁ%tlgéfh#l EM?QI& @0 hﬁge only those that

resu |on of stabl e conpounds. The term
STmbkmwecmapm&m@chmabmhennmeﬂ@ﬁsam&ﬂmmdﬁmundﬁhwhéohnune

Ssess bili sufficient to allow panufacture and
excieh HA FROSF et RO RS TY CSAIHe: GBSO oY P nd
gran@ & EdnWe§REpaR&S \lvRHi c@aftln'gh AR §HR119SudhSRcHlerit @batif}s, RRase

pur poses det ai | heréin (e.g., therapeutic or

contrp]rlimgiwa‘racg&aod adwr poamgavich |knt)wn an glgmh@ma)ceutlcah é)rrnulatlng art. In

S SIZ nds can ted, fr reacti on
such S ARGL& RS QP SR SR LN R 2L B SR8 b bituene
such 69busidkeCRERERS 0@iralR huchhd @R PSS Ha§ also@dh@rise, as is normal
chronatograp %/ or recrystallization. Addltlonally
AEGS

practicgeadgdiffqngligibs et thangpert ddyente cgertttdetimed ubticaats and other
tableﬁ%%gldp gﬁcf% Srﬁ%gn% glg} sl(%%aﬁgte (aﬁ{ie msl%loglé/\éttgllﬁlg %Bﬁil?%er g? écl ¢ cas% of

capsuleqedbl@natlipitls,itbdosagt formd ehdyrndat @enprize ®uffetﬁiﬁ§ageﬁfs They may
pur poses of |Ilustrat|on only ~and variation of th
Optlop@ae%qné%n epdivineARs s aRd ﬁ%@la% Be ph coraresitinn that ta@wlease the

actlvg?r%g&ﬁéﬁﬁ sbo ?nl ré’é?en%l? QR9/08417 %grt %ﬂ IS Q@# 9§§561p1t10nally,

ucts he ‘present 1’nventi on. em st
inacmhaﬁéfmmuwn|Exmmp&m®fpmbb¢wngn@ngnmﬂqmsvﬂnﬂh@ﬂdkugeéswh@a

rotection and deprotection) useful in synthesizing
mﬂw%%% %@ﬁﬁﬁﬁﬁ@g &@§@$|bed herein include, for exanple,

t h19§§a§@| estalsitbe@pichl & trdn@d Rf1 adHAAREERGNST & & riF AR 0 this
Transtormati ons, VCH Publishers (1989); T.W G eene

invengiod iRl GlO@InANSs, pRites, ersting.do@rsu pdls, omwae grdniiians, sprays,

) hesi ) d., John W.I S J991),:.. L. .
inhal S OEFRERY. T affsisontRnents RmART s 3kl Abbisions wih o
phanﬁ@deuﬁasaa@ruc@ep‘ﬁam& bﬁﬁbﬁan&a@lmeweidqye@wm@@mf HuERSMAs; mansk

L. Paguette, Encycl opedi a_ of Reagents for

requigydg £ h%@m f@@@p@tlog,(qa,ﬁdl\gpﬁ &yc QRMSRsPodgond solutions are also

contemplated as being within the scope of this invention.
The ointments, pastes, creams and gels may contain, in addition to an active

compound of this invention, excipients such as animal and vegetable fats, oils, waxes,
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The conpounds of this invention may be nodified by
appendi ng various functionalities via synthetic neans
waledwneared herein to enhance sel ective bi ol ogPCHUSZ08/083541
properties. Such nodifications include those which

i ncrease biological penetration into a given

bi ol ogi cal system (e.g., blood, |ynphatic system

central nervous systen), increase oral availability,
paraffil§ sASE tﬁgadéﬁihl E&MuIdsR d%flb&WG@%@li@tl%ﬂé&t gl?&blsb&hcones

i nj’ection, alter netabolism and alter ra
bentaaxtes, stliconaci RHARMACEDT b&itle, @OMROBESTThONS!. 15 The

I 1 f th t L
CORBTEEH PR SRR iy addiep ot freforTingtn ST gh¥tion.
excipf@NPQIAAs RlctdsbaaRl §RED bcidNYBMiARN hi@bRME Ada@Gurh QORERE ind
Wth one or nore pharnaceutlcally acceptable

polyaraide pewder, nrsmué@r@s n%frhéaserﬁubﬁtn@cese Briayp by ariléteane |l apntgin

AR n ic, inert solid,
mmK%%%fB%%?#%ﬁ%glF QUI8 Eﬁﬁﬁsdﬁ%abggﬁt encapsulating
ﬂﬁfﬁﬁécﬁi*mﬂrpafdhéma\&tth@ﬁd(&dmd{latﬂz{gé dffpr(&fi&mg yptrolBdilivery of a
npl es _of materials 20 which can serve as

commﬁa@l adebedrabysh da%e&fpfioam éarb@rmﬁ@@ dipwohang aF diseepeie the
comﬁ)ﬁnh At ???P hﬁ‘aﬂﬁﬁ ABptR ‘Bﬁﬁcerfé@ra(’f\s%e&e %H& B @Srease the flux

corn sta potato s arc ose an

of tha ecrmptamld\aemss thelskinasTheaelicwan ba cd)xmqlhsdﬂobx)ehthaqubukimgea, rate
h ceIIqu 3 nd cel |.ul ose aaftate %Pmdered

contrp g IRARPTANC Gt dispratiag fhe, comprEnd ARy BRE DAL 5k
cocoa butter and suppository waxes; oils such as
peanut oil, cottonseed oil; saf f | over oil; sesane oil
oIAﬂ@ﬂﬁﬂEﬁﬁEﬁIn oi | and soybean 25 oil; glycols; such

o Ry PGP e Botirao®yhe SR o L My rae

from WBGRES0 Uik KO0 GES (ANElg Kl ol Bt AR VY64 a8t laﬂogithtCSO mg/Kg.
pyrogen-free water; isotonic saline; Ringer'

Inhlt%"@ﬂ&m@ﬁlts @it dppes Hllb@ﬁb}’afy éﬁﬂelﬁmgsqmtl‘@ qf gflmgistration, as well as
the p?&%blfﬁté/od}%o u%g' iﬂll ofir 24 g gr non-toxic conpatible

Sodi mTauryl sulfate and
nagm;sdlugrtcsﬂle amahc&is odisres@lent adthe pfd@éﬁtﬁgveagemt\&ral infections are
rel easin agents coati ng agents, sweetening

treatqd Qf\BFVCAF dama SPRFFtIHEING BBERISOT lawa‘s@ﬁman bzéédlaﬁastermg to the

wubi DA B AR E R e phibfion RRRREbF & Bmpound of
the p}:dsetttmg\(é‘eagglll dglgléaimmmmltst amgrfer s@h&?lelﬁﬁs MG"S’@@WCO&&‘AB:YIB the
desirii i o A BAEG DBA HUHAHSO HAPBEHB A A B g R gnt of iologica

sampl &G e A inhitRBRHEAhEERIF ¥ comPbiRICd foRIpB&ikibY of the present invention in
intravaginally, intraperitoneally, topically (as by

such pmmj@ts gnd fagisnelneme g3 isgrecesaydd aclerccthe kiyslredrrewét an

0 e, i kB0 A TSR SABORLOL B0venion,

as us@c@h&@ﬁlefn@hﬁ ¥ suffiyichhitab@dt iof theShgpund Qﬁasﬁt@kﬂe&’r,ease the viral load in
rectally nasal |y, buccally, vaglnallﬁ}or Vi a

a biojaggsahsrale peEer spdioct (oo et Bng 1 ayeast %dﬁﬁfefﬂb‘bf #tdeashp0%e,
more%ref%%ﬂﬁét%ars%é%, atﬁymbﬁjp%‘f&'a&gf at Télg“‘t 90% or 95%, reduction in viral
load). As well understood in the medical arts, an anti-hepatitis C virally effective amount of
a compound of this invention will be at a reasonable benefit/risk ratio applicable to any

medical treatment.
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pharmaceuti cal conpositions of this invention may
contain any conventional non-toxic
w@baomeeut i cal | y-acceptabl e carriers, adj uvanPGI/v82008/083541
vehicles. In sone cases, the pH of the formnulation
may be adjusted with pharmaceutically acceptable
aci ds, bases or buffers to 10 enhance the stability of
the formul ated conpound or its delivery form The term
Pargteh alnhAStorHSBEuMCH LA BorhAlHAdE $h SHRGHE ARBAYH means a
i ntracutaneous,” i ntravenous, i ntranuscul ar, '
suffi¢ientrageunt oulearcase thehejpditis €1 viedl Joadrin laabsglnglvatlahmple or a subject
i ntrastern rat in | esi ona
(e B B 1P a ot A@ RO R et o iforgne
most FRTR@B1y\ 21 ¥8t 9‘0% 059, RABEtRinSh vahi BRd). NElsWaBerstood that when said
phar maceutical ly acceptable 15 enul sions,
inhibitpir aseennt of ® aempesidafithseresentisyemtitmon sdmeyistersd tamgubject it will
| X |
be at I%ira()ll}l égoé% é%he%%sﬁ {ra%%n,éghéal%?et to%%gl rﬁ/negi}ciﬁ?g]gafﬁﬁlgﬂtf ags (fepe?mlned by a
physemhle Yerts &ﬂolbglchhamp&r(ﬁ) ’S&Qﬁe@ﬁereﬁlomembemnwwdf&ﬁological
or other solvents, solubjilizing agents. and emulsjfiers

origig ipiendgd for&dﬁymsté@tmqte@ subisefp riofples| o Sidegicdsagples include, but
e , Y
are n e%@géal?{eo blg?&o gyc:l ce:ﬁgﬁ% e or&g&z%‘k% égge}ﬁée pée?y (@:tél éubpopulatlons of
bloodicatBtahy ItHedﬂmamgdes suuhlas k(dnay,piaaet |hea|ﬂt,dnng,zﬁd tlot 1111@1;1 sygeeah, and
roundnut , éorn cas and sesa

ova; Horjedyarrasy gpd pJpo %fﬁg/fld Pﬁ?tﬁlinfcﬁ §,| Tl&qsc mliler em%odlment of the

prescRPlnX 84 tbH €8 en FhHEH t?eaﬁﬂg a bafid gécﬁ%hlﬁpl%%%ﬁta@{mg said biological
sorbitan, and m xtures thereof. Besidés inert

sampdti Witk at hibikey emabintad] rposipoilah or planmadsigcilvompdsition of the
ag'u ant s such as wetting agents, emulsifying and

mﬁ“@’@ﬁ@%&png agents, sweetening, flavoring, and
PeUhdHNiniiFoRaRdht 6f a dibjédiseehd@ilibe, PheRanhatdeaidse of HEompound,
exanpl e, sterile injectable aqueous or ol eagi nous

commﬁélﬁewg ComBingagn plethisgpyaitan athydecdpinisigradoi fisecskaiswn

Subs&L ﬂ%%gsggée ﬁfﬁ&l‘%@p‘?{ a?dnﬂ 1s&5t}]on\g§ B@F%%?Bgéeﬁig &fj asa

functmilyofah§ oymygtors, t6tadevd et wmcﬁ ctheahhﬁo@dl dohdition 1§maam&|alavm the
or emulsion jn a nontoxic parenterally @ﬁ@?ptab
$

sympims, aaie bgen albgwiapgd to the destsed dged tregmeyit Fese-j |hhe subject
may, ! 8&1\?2%# @eﬁtﬁﬁé Rte y egree%}rp Sﬁg‘ggg‘?‘%bdﬁg{l 38siy %@Br%eiensfsreaﬁ%nce of
dﬁaﬁ@hmmnmms U S P. and |soton|c sodlun1chlor|de
S [ n addition, xed oils, are
cohvelBF b O HgP Y s G el T 5 T pomerpmey nd

com ogﬂohjs?@p@g/p%gﬁ‘}ﬁvenﬁgh Vﬁﬁ’ﬂ be ‘élécﬁéﬂsl%eﬂl@'aﬁ@nd’iﬁ?bwﬁmﬁp&nthm the

his purpose any bland fixed oil can be
scom eicdoudd n@dwkﬂmﬁgmr:m ﬁlihn@pecmﬁc mhgdlt}bcﬁdwaﬁefgr anyrpartlcular patient will

dition at ol,ei,c.acid, a

depeletﬁlép%ae\édg}egi ?ft %ct&;s 1f1§lJ él&g él%ei (i gordqhbeelr?g,] r%aé?({ du[ﬁe sevenpy of the

disorfl@F fhelaatili@nsf Ba Bp&ﬁicﬁécﬁhﬁpduhd eshpldyed; ¥ ap‘eaiﬂﬁc cobﬁ@osmon
filtration through a 5 bacterial-retaining filter

emplpyed; ﬂ@cﬂgsd?%ib’l"hf@g@t gatiergl padh. sqremiddigtipf tﬂ#‘epq‘tl@msnﬂ@ftlme of
admlﬁfsﬁﬁﬁén, r&% bfjadrmmstratlon, and rate of excretion of the specific compound

employed; the duration of the treatment; drugs used in combination or coincidental with the

specific compound employed; and like factors well known in the medical arts.
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conposi tions which can be dissolved or dispersed in

sterile water or other sterile injectable nedium
W@Ri00/064905 use. I n order to prolong the effect PET/ES2008/083541

drug, it is often desirable to slow the absorption of

the drug from subcutaneous or intranmuscul ar injection.

This may be acconplished by the 10 use of a liquid

suspensi on of crystalline or anorphous material with

POPKe 4B BAil ﬁihiﬂ?ﬂow dde of B croﬁ{p%uﬁ’cﬁs SRR A SdminiEered to a

~drug then depends "upon its rate of dissolution, which,
subjeichintsingls or imedyvidepéards cpobre ioraysuats, fir zearapld, Tom Al toieng/kg

for. Al t ernat ivel | gyed absorpti.o . .
vody sk iy G iinbue S d? e FabR M Sindp fossemngions
may EbriESif ls¥ENEmAIntSHSRB AR thes! thecdif tdGndk upaie Qdily 3B &l €oneral,

I nj ectabl e depot forns are made by formng = o
treatrnﬁ@,trr@ﬁ@g@gqughm@tqth@ BECSYITL 1VEATIQIS CRINPIGSC] agministration to a patient in

i :
need S RURARANRR FoRPUGTELT ri6 MR 090 mue efsbcpmpoundc fthis
inverdfongetigayt @ sy demulaipit ddies.nat ure of the particul ar

pol ynmer enpl oye the rate of dru rel ease can be

c

.oyed, ; Ug
drbles otherwissdeped ¢lldechpiaabandoicisatife sammsiuecdrgipsieaccorded

the n}eﬁ?légggﬁngﬁi% lgﬂr‘?ru Igt?ieogl%?&lgl)r %‘a{gﬂq?g@ﬁg {etgﬂgrgéﬂ. ?;iﬁﬁzbhcg?cﬂﬁ, patents,
publightdrpmypgmit Apgplicheordt aigl othed refrosmaesicotiontd heranule sicmbs incorporated

%i ch.are.conpati ble with body tissues. 20
by repiepfsdR S FOFYY- rectal or vaginal administration are

preferably suppositories which can be prepared by

m xi ng the conpounds of this invention with suitable

dreviptiantsi ng  exci pients or carriers such as cocoa

nofib
DU B R BRSS! s SRR B s
exandp@IPERSt B IWveand therefore nelt in the rectum or

vgginal cavity and rel ease the active conpound. 25
SoACY Hugsegfentigens for oral administration include

cq&@% } ills, powders, and granules. In
suc s%??dﬁﬁgégégmygpns, the active conpound is m xed
W BOP dbr bedastiagslel -ylorgtiis(diphatiyimamolphoghHopime cept abl e

excipient or carrier such as sodiumcitrate or
di cal chersflupyeBReRALtE: and/ or: a) fillers or extenders

SW@BE??{%?é“dU%%%nelaCtose’ sucrose, glucose, mannitol,

and c acid, b) binders such as, for exanple,
c abASTyfoedibthly belihedutfeetrifhiogiderat es, gel atin, 30

SR T e
such a13-01E@Eya%g@th?zlg)lgﬁlﬁjdﬁ%ﬁ%@ﬁﬁ}lﬁﬁésﬁhoﬂaﬁﬁ&ﬁe? gr

tapi oca starch, alginic acid, certain PAGE 158 WO
2006 Mbu 9ihlpaTL 82008/ 083541 silicates, and sodi um

c te,..e) solution.retarding agents such as

oD ERD R BroB Sl b RO SUREE] e ators such as
OURIEANH For AN AUERRROUDESde; 9) wetting agents such
as, for exanple, cetyl alcohol and glycero

noadst Exrdaisenropyl cbdsrent s such as kaolin and
beydt o | ay. | cants such as talc,
CQPC|un?ggggﬁgﬁg?%ﬁ%ghé%%gﬁ§%tearate, solid
pabyH foy keyéene glycol dimethyl ether;

DMEM for Dulbecco’s Modified Eagles Media;

DMF for N,N-dimethyl formamide;
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5 glycols, sodiumlauryl sulfate, and m xtures
thereof. In the case of capsules, tablets and pills,

wo b@tewagye form may al so conprise buffering aPEmnUS2008/083541

Solid conpositions of a simlar type may al so be

enpl oyed as fillers in soft and hard- filled gelatin
capsul es using such excipients as |actose or mlk
sugar as well as high nolecular weight polyethylene
9l ¥ERS FR ML AGIshickGde; 10 The active conpounds can al so
be in mcro-encapsul ated formwi th one or nore

exci pi ents as\not d above. The solid dosage fornms of

t abl et s, dragee psules, pills, and granules can
be prepared . atings and shells such as enteric
coatings, rg trolling coatings and ot her

coati ngs we KRown - the pharmaceutical formulating
art. In such sofid dosage forns the active conpound
meyUPEICROfEL Xetmt ¥ at .| east one inert diluent 15 such
as sucrose, lactose or starch. Such dosage forms may
al BRANGor b <@-Araigioi cshylamina)- naminlaaicneebsulﬁmcp adidnal

T F EarERChE Pt b S b afufimid g i ee:

StE@&J@r@ﬁWl fMea@crystalline cellulose. In the case
sul es, tablets and pills, the dosage forns nay

aI HAT 0 GeApbenatiizrgleaahtN.N. NHY —felyameshy lesmaum y
contalﬂ gﬁa&bhxkggﬁ%gents and can al so be of a

conp03| ion t ey rel ease the 20 active

| Ngsegidentas fooDicdhlorofo-ips@bps:amhémdilnythylencip certain
part of the intestinal tract tionally, in a

del ay edrigeskeexy P ek e@§t U@KHgddlng conposi ti ons
whic .i ¢ substances and
maxeggﬁgggaﬁmg g?%% g&%&?@a orf transder nal
adembsmegnlon of a conpound of this invention

nt ment tes, creans, |otions, gels,
m%ﬁgé‘l lﬁ}?‘ihéfﬁgo‘gg‘gl}%ys 25 inhal ants or patches.
Thpym@tpl 16F BESHRAPYFoliemoASE RS i EKa RIORI b phatc:

conditions wth a pharmaceutically acceptable carrier
anth fmphersdided preservatives or buffers as may be

Qopht hal m ¢ .fornul ati on, ear drops, eye
o?@¢h@ﬁ?§ngﬁg lgdiS %olutlons are al so

CORT esmrkaredtraschgiord W thin the scope of this
i nvention. The ointnents, ?astes creans and gel s may

conTAIGR far sevssi transerintionaiehaeerpseechagoreadiopound of this
i ' i.ents such as ani mal and vegetabl e
fgi'%qtf%t" “eth%%ﬁls?, PAGE 159 WD 2009/ 064975

PCII¥ AJS206800836:4it acpar af fi ns, starch, tragacanth,
cell ul ose derivatives, polyethylene glycols,

si THE éorstrahydenfpsni t es, silicic acid, talc and zinc

OXTﬂ@fmq5Hﬂh%%§H%ﬁ@t Powder s and sprays can
contain, I naddition

the conpounds of this
inﬁEmbﬁBMyfbeumhg@éwkspmueh as lactose, talc, silicic

IB(z)C 3t Boe orrtgrp%utyi)o)gydcgr on§31' gﬁ&lm silicates and

Xantphos for 4,5-Bis-diphenylphosphanyl-9,9-dimethyl-9H-xanthene.
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5 pol yam de powder, or m xtures of these substances.
Sprays can additionally contain custonmary propellants

wa@ a@lb/0e7Ehl or of | uor ohydr ocar bons. Transder nal PERUSI6%083541
have the added advantage of providing controlled
delivery of a conpound to the body. Such dosage forns
can be nmade by dissolving or dispensing the conpound
in the proper nmedium Absorption enhancers can al so be
usehiiQiciM&hedse the flux 10 of the conpound across
the skin. The rate can be controlled by either
p r Divg cdjmt@uad& atdeprogassasrod the mgsemamtyplam will Gpybetter understood in

connfiRRoTiRL A fRe TPRbE v Rer il b pkaias ot e
compoRAROGMES mfenﬁdiﬁrn@y Bs Efé&)aﬂeBV@Hffch At RN IERNAR illdRrakioA Bhly and
about 0.01 to about ng/ Kg, alternativel

5  not tq Hph tbmwnpe g?th@ tmteotion 5 aripyshangasrini adeiisatignoiert zg digglosed
emboqul%gff‘[s Wlll b Q a?en\f % Mm? eﬁ&’f“@d 1[11Qhé) I Loy %u%lh.%pan%efs and modifications
stra as he” possi Ity

inclugiorg mag@tmtntltanohhabseaglanhg to the cmsrdicllgstﬁuotutrése substituents,
.of treatnent of the present invention, vira

derivatiyasctnddignetheds of thenuention mebemedevithow d§%}l@% frogyfp spirit
ofth@ﬁlbvgntmra e sdogﬁggglgﬁgﬁdéﬁma%{” nistering to the 20

ject an anti - virally effective anount
Seremai i nhi bi tory anmount of a corggund of the present
i nveftion, in such _anounts ang; |ne as i s
ne@zry to acnl -@] t he prdesired [
ad i ghal+ oy of Phgjﬁggsent i ventLon_Ls_Lhe
?Feat¥rent of glogi cal  sanples With anidimbistic ory
anount of a conEPund of conposi kd/On °t he present

stuc

i nvEntion in h anpbunts and for such tinme as is
necessary to achieve the desired result. 25 The term

" -hepatitis Cvirally ef ntlve anmount” of a
§QE£BFE§ t he Hn%pntlon a %E;ﬁerein, mean a
sufficle nmount of the conpo, as to decrease
the Wrdl Toad in o <h|olog|c sanple or in a subject
(e.of, resultlng3én at Ieasg L@ referably at |east
50%" preferaﬁl t Iea “and nost
preferably at |east 90% of*9 W Peductlon in viral
| oad) ,4,As wel | ufd€PSYood |n the medical arts, an
anti-hepatitis Cvirally effeciive amount of 30 a
conmpound of this invention will be at a reasonabl e

. Hglenefit{risk ratio applicable tlo an medi ca
treatment. PAGE 160 WO 2009/064975'%%T/U82008/083541

2. The gie m "i nhi bi t amount " of| a conpoung of the

~ARLES £§ i nventi Eg;fuff|0|enyﬁanqy%g to
dechedse the hepatin N ral || oad # a bi ol ogi ca
sanple pr a subject A(e.g., resulting in at least 10%

preferably at Iegﬁt OW for e fore preferably at | east 80%
and nost prefe "feast 90% or 95% reduction in
viral Ioadf\/TUﬂI Fﬁ@erstood t hat n said

1-6

‘ Ring-Closure Metathsis J\ j/q(

Ruthenium-based cat.

10
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5 inhibitory anount of a conpound of the present

invention is admnistered to a subject it will be at
wa@200easonnbl e benefit/risk ratio applicabl e toPe@nys2008/083541

medi cal treatnment as determ ned by a physician. The

term "bi ol ogi cal sanple(s),"” as used herein, neans a

subst ance of biological origin intended for

adm nistration to a subject. Exanples of biol ogica

s affR Gepdrd it uiithling rn?acP&tycflé 8t %Qm?&md@ i 08&nfiicd in

conponents thereof such as plasma, el ets,
Scheggdgo Sipinaméroraly @f/almfoldcﬁmehb’ctexypgolmadl ites ¢qulpl¥d votlgquigoxaline

deri G133 s B0t B el SRS hRen st Bpcer o
Mits@doBicefditidns itias compettel-3e ARAEnTERA bt @F c&ﬁ@nyl%&?@@mfvas

invention is a nmethod of treatlnara bi ol ogi cal sanple

obsetypd tntormdhe fepirsacambowldogh dethiledsdipgisaionpf theadentification and
charac{y?fzgtlé (Sfy‘drlléa g? g{[ﬂéct&fi 0>?oe @g{&?&@% eaﬁ{htigﬁ %Ec@%ffg%)lﬁgr% Iin the examples

herelnnﬁbﬂﬁmrelndetmfs ¢ tiibl Mlﬁi@.ﬁolﬁl @adtibint 5@r0. Mitsmiobl.eHares s 1981, 1-
ose of a co osition or comnbi nati on of

25: 4 1 Bhsro YR Dol | BN B re dluches. Gkg@ge g grarations and
{ 0

Procé%j?n n&g?r%éltl?%ll]6$g gf%ﬂ@] A IB%(?% 3. u%:/JeogES Recent Res. Dev. Org.

Cherf.UR2T73-683 0997 hdntsyduptiomst Vlhpl aolewes aca:bmphsh:dal s Buzuki

coiniBHS e T b D R RS o ion R e eRgdr

Depr6R8§6h of 18 waHECTH118R cABY ’com}‘f‘%\{r@zfotloﬁ %H%Tf[ﬁDMF) with Boc-L-tert.-
intermtient treatnment onh a Ong- term basis upon any

leucinegawercempeund 1-5d Dgpt@wtlgly nﬁl{jmglth HCl yplloweadéby reacting with 3-

butery S TS e AR il PRttt PhBowt Curstyr s 08  Aligtifvety,
compliuhdl 1bEcAesR pﬂﬂﬂn&bﬁ&h@h@&ft&ﬂ %megf@ymt@n@alam 1 i (aftéhe

scope of sound nedical judgnent he specific
deprqtmoaaqu &og eHope Wﬂ@rth%mﬂ?ﬁawdlegj Fabarpate |a@moamd4 1-3 gpr the
prepa gtgog{]cg‘ tHe %{e}P%nXt?r ea@&ﬁaﬂf E}@?t%\gesé%év gér:ﬂle#n 'ﬁgR{n%-closmg metathesis

of codlp%ﬁﬂdi e16, withe nﬁhémumtbas@f catdigst gpes it ctésﬁémmauﬁdychc intermediate
the specjfic conposition enployed; the age,

npl oyed;
1-7 (g)é dyrthis dgtails op R Flosngangiathesiseeg regeat WiVt soETyhps et al., Ace.
Chenp éseT§95 t2@e446' Khrd gﬁ et Qd W’e%ﬁéd’rgﬁ '1% 55 0811t4q Purstner, TA Angew.
m ni stration, excretion of the speci’'fic
Chem: dandanOOeﬂ@lMé,dkahet adu Matt i@renofRet. 12001 r Haf Speamtd; Hoveyda et
rugs use n_c i nation or coincidental with the 30
al. Cgﬁ@cg?ﬁgyg%ﬁpgﬁﬁgyenployed and |ike factors wel |
g he nedical arts. PAGE 161 WO 2009/ 064975
PCT/U82008/083541 The total daily inhibitory dose of
t he conpounds of this invention adm nistered to a
subject in single or in divided doses cap beyin
amounts, for exanple, chrom 0.01 to 50 nop/ y
wej ght or nore usually fromO0.1 to 25 ng/ kg bo
gle dose ositi eas—may contfalrw such
;Zﬁg} r subnultlp es thereof 5 nmake up the dagly
ner al ,

N

/ o

GP
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5 treatnent regi nens according to the present
i nvention conprise admnistration to a patient in
woedd/oefo7such treatnent from about 10 ng to abpCr/USDO083541
ng of the conpound(s) of this invention per day in
single or nultiple doses. Unless otherw se defined,
all technical and scientific terns used herein are
accorded the neaning comonly known to one wth
or gh Qﬁéﬁiat% e td éj‘ulh&&hﬁé boreAttictBHRlid &R ANS SRghe MBS which
10 bl'i shed patent applications, and other references
illustreéfmth@ Asplaheneit meagtien hes sﬁytltumdapmmxahwhalw widf emiengeotected

i n _thei nt t b tl whi .
nyrgpioldn gtk oSG U TS 0e P PL R is an
aminb @%te&ﬁg%&[@%@ athﬁﬁigeﬁ QIrbRWbRF Bronid\ch®Fine or iodine, X and Y

acetonitrile; -nercaptoethanol BOP for

5  haveapeaningsyen foytf@%yvatrraabb@ dn Fretnmya AW hbisgho sysAingugiven for
t DAST
R e e PR

6- (N—4'-carboxy 4- (d|nethylanino)azobenzene)-

Sche e nOheXyl .. -
1 5 (2-cyanoet hyl ) - (N, N-di i sopropyl)-phosphorani dite;
kLor dichloronethane; 25 DI AD for diisopropyl

catiboxyl ate; DI BAl N
2 hyl.an DVAR ][:j
‘o or et F%ne ) N

ydri dg; | EA for dii
g me | am nopyri
J di : et her; 3 Dul beccqles “Wbdi fi ¢
' fof | N- di y for mami de; PAGE/162
o gﬁ%/o 4975 RQIUS2008/ Be’3544°% DVSO f or j’ ﬁ(

HATU/DMF

#mEhyl sul foxi de; PP~y $F:dP

0.0
\ /4
S v
115 R=OEt
LioH CDI, DBU
116 R=OH
0.0
HNS~y
0P
Ny T
R=OEt
CDI, DBU
R=OH
0.0
H NS~y

10
The syntheses of quinoxalinyl macrocyclic compounds as HCV protease inhibitors
are exemplified in Scheme 2. Hydrolysis of compound 1-7 gives the corresponding
carboxylic acid 1-8, which is coupled with amino sulfinimide or amino acid ester 1-9 (for the

preparation, see Schemes 8 and 9 ) to afford compound 1-10 or ester 1-11. Hydrolysis of 1-
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15

20

25

DUPHOS f or EDANS f or

5- (2- Am no- et hyl am no) - napht hal ene-1 -sul f oni ¢ aci d;
WERNOP/06197EDC f or PCT/US2008/083541

1- (3-di et hyl am nopropyl ) - 3- et hyl car bodi i m de

hydrochloride; 5 EtOAc for ethyl acetate; HATU for O

(7- Azabenzotriazole-1-yl)-N NN, N -

t et ramet hyl uroni um hexafl uorophosphat e; Hoveyda's

11 git& 1-12 Aodb&LAr 0f Sl SQPEOREHHPNEDN tHELAY 18IS shown in scheme
(tr7cycl ohexyl phosphi ne)rutheniun(l1); 10 KHVDS is

2. Hysloo gengtiamofgli-2 @tves nembgurst 1-y3,)wldoh deransormhed inte sgrhpoulid/L-14
f N 4- et hyl i ne; Br OP f
and TP o TSR STTRRHS S ACLs R heh Sk s TeR S A hidds 2

Ph for phenyl; 15 RCMfor ring-closing netathesis; RT
for revegigmgganscri ption; RT-PCR for reverse
transcripttOn: pol ynerase chain reaction; TEA for
triethyl amne; TFA for trifluoroacetic acid; 20 THE

ous

for tetrahydro ti; TLCRf thiaﬂﬁ}ayer e 2
chr omat ogr apghy, _LTPP or PPW3 for—triphéh osphi ne;

t BOC or Boc for t8&z-but§Po¥y cal’B6oryl: and Nant phos
for E=C, - Cyhlkyl

4, 5- Bi s- di pheny#phosphanyl329, 9- di net hyl - 9H34ant hene.

25 PAGE 163 WD 2009/ 064975 PCT/ US2008/ 083541

Synt heti c Met hods The conmpounds and processes of the
présents qumpanlincderwativesivd compowrd 112 des. ormoda 3+3) can be made via

connecti o ith the follow yntheti g schemes.th .
the ofRIHISE PARE Pt Al Ret g AT ar M. B Batag ey detinsd. with
keto hAWNEH ds@iis Gefriaela BB RAHLEn RUN WhZ 8§ reh MuSRARENES iR Bnhydrous

illustration only and 5 not to limt the scope of

methpppt @hrdoshtempgratua §sce ekgeeanci @l b diefdreatdy. drign: é%%i?z,e 129-133
o RO IS R PRI M S R
quinoxaline derivatives of formula 3-3 include, but are not limited to, 1,2-diamino-4-
nitrobenze, o —phenylenediamine, 3,4-diaminotoluene, 4-chloro-1,2-phenylenediamine,
methyl-3,4-diaminobenzoate, benzo[ 1,3]dioxole-5,6-diamine, 1,2-diamino-4,5-methylene
dioxybenzene, 4-chloro-5-(trifluoromethyl)-1,2-benzenediamine, and the like. Examples of
keto acids suitable for the reaction described in Scheme 3 include, but are not limited to,
benzoylformic acid, phenylpyruvic acid, indole-3-glyoxylic acid, indole-3-pyruvic acid,
nitrophenylpyruvic acid, (2-furyl)glyoxylic acid, and the like. Examples of keto esters
suitable for the reaction described in Scheme 3 include, but are not limited to ethyl
thiophene-2-glyoxylate, ethyl 2-oxo0-4-phenylbutyrate, ethyl 2-(formylamino)-4-thiazolyl
glyoxylate, ethyl-2-amino-4-thiozolyl glyoxylate, ethyl-2-oxo0-4-phenylbutyrate, ethyl-(5-
bromothien-2-yl)glyoxylate, ethyl-3-indolylglyoxylate, ethyl-2-methylbenzoyl formate,
ethyl-3-ethylbenzoyl formate, ethyl-3-ethylbenzoyl formate, ethyl-4-cyano-2-oxobutyrate,
methyl(1-methylindolyl)-3-glyoxylate, and the like.
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including, without Iimtation, those relating to the

chem cal structures, substituents, derivatives,
war@vos49net hods of the invention nay be nmade wWCT081008/083541

departing fromthe spirit of the invention and the

scope of the appended clains. Schene 1A OH Br NI \

Nla- Br DPh3P AD N Pd N Owe + Boc N Vinyltin or borate

O HNOW Bo' 1-11-20 1-3\V\ I N N1. HO I NI

Sohéthdd = O OH N Ove 2. Boc, NY ON Ovw Boc O H Boc, N

O HATUD PEA H 1-4 1-5 1. HO 1, HC 2. COHO N T

| )(Q\@[D“G{z/ ~0Cl] ~O NidcO \/%\@{ 7-3 0 mrdd OVeo Ne_Ry
+ R =
4-1

DMF MeOH o

1t, Sh o 0 t, Sh H

4 42 43 R, 4-4
3,6-substituted quinoxalin-2-ones of formula 4-4, wherein R; is W-Z as previously
defined, can be made in a regioselective manner to favor the 6-position substitution
5  Dbeginning with the amide coupling of 4-methoxy-2-nitro aniline 4-1 and substituted
glyoxylic acid 4-2 to yield compound 4-3. The 3,6-substituted quinoxalin-2-one 4-4 was
created via catalytic reduction of the nitro of compound 4-3 followed by condensation.
Other substituents may be introduced into 4-4 through the use of other 2-nitroanilines.

Examples of keto acids suitable for the reaction described in Scheme 4 include, but are not

10  limited to, benzoylformic acid, phenylpyruvic acid, indole-3-glyoxylic acid, indole-3-pyruvic

acid, nitrophenylpyruvic acid, (2-furyl)glyoxylic acid, and the like. Examples of 2-nitro

anilines suitable for the reaction described in Scheme 4 include, but are not limited to, 4-

ethoxy-2-nitroaniline, 4-amino-3-nitrobenzotrifluoride, 4,5-dimethyl-2-nitroaniline, 4-fluoro-

2-nitroaniline, 4-chloro-2-nitroaniline, 4-amino-3-nitromethylbenzoate, 4-benzoyl-2-

15  nitroaniline, 3-bromo-4-methoxy-2-nitroaniline, 3’-amino-4’-methyl-2-nitroacetophenone, 5-

ethoxy-4-fluoro-2-nitroaniline, 4-bromo-2-nitroaniline, 4-(trifluoromethoxy)- 2-nitroaniline,

ethyl-4-amino3-nitrobenzoate, 4-bromo-2-methyl-6-nitroaniline, 4-propoxy-2-nitroaniline, 5-

(propylthio)- 2-nitroaniline, and the like.
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/I~O~ NOHI NI \' L-6 0N ORDNg-Cosure Metathsis
).-N Ov Rutheniumbased cat. N ( 0 H 10 1-7 PAGE
wQ BehIMEa92909/ 064975 PCT/ US2008/ 083541 The pr eper/as10081083541
of qui noxal i nyl macrocyclic core conmpounds is
exenplified in Scheme I A Commercially avail abl e
Boc- hydroxyproline 1-1was coupled w th quinoxaline
derivative 1-2 (for the preparation of quinoxaline
anal ogs, see Schenes 3-6) under M tsunobu conditions
vi ng conmpound 1-3. Attachnment at the carbonyl oxygen
Sch%ﬁ S 5 observed to formthe desired conpound.

detjai | ed d| scus)3| on of &pe iderifi catl on 9&9
elvargcyers zat i, dﬂrr@f t_he_unexp "M t8suno mfm I
addi Hpr oductO appearss in the es MYre¥ein

further details on the Mtsunobu reaction, see O

M t Sdnobu, SyntHesis 1981, 1- 287 D. L. Hughes, Og. >
React. 29, 1-162 (1983); D. L. Hughes, Organic
Preparations and Procedures Int. 28, 127-164 (1996);

and d. A Dodge e A Jonﬁs Recent Res. Dev. Og 10

2&\&0 U Ton af, wi,nyl "Ry
vvasMea ];C%, uzuk dborEa &R | adifu I
or Still gvi nylttfn al | adi um réactl on'to a ford
comezaeund 1-4. Deprotection of 3«4 with HCl fol | oweds~
by coup| ipg,reaction (HATU DMF) with Boc-L-tert. -
| euci ne|gawec conpound 1-5. Deprotection of 1-5 with
HC1 fold owed by reacting wth 3- butenyl chloroformate
resufted in the macr ocycli ¢ conmpound precursor 1-6.
Al reT @ %y, 15 conpound 1-6 can be prepared from
t he div€ct—~eoupling of internediate 1-4 (after
deprist ectfon of Boc group) with the corresponding
carbamate am noacid 7-3 (for the preparation of the
car banmat e am noaci d derivatives see Schene 7).
Ri Hep hdsiingedpae ésdiibydrofqlmmprumd-canb@xy\lﬁq fridintermediate 3-4
eni um based cat |vest des croc
can B bR bR ioh of 65} 3 hdiEpingBaprs Gl pig B e id of
formBRaL, REsdr&in RE S WEZ @fhrek Rk §WRiinéd, WoidS t8d madhod d&&gibed

previously in Scheme 3 (see Bekerman et al., J. Heterocycl. Chem. 1992, 29, 129-133 for

further details). The resulting ethyl ester 5-3 was then hydrolyzed with LiOH in MeOH at
room temperature to yield carboxylic acid intermediate 5-4.

Carboxylic acid 5-4 then may be converted to substituted ketone 5-6 (wherein R, is as
previously defined) via Weinreb’s amide 5-5 and subsequent treatment with various
Grignard Reagents (see Weinreb et al. Tetrahedron Lett. 1977, 33, 4171; Weinreb et al,
Synth. Commun. 1982, 12, 989 for details of the formation and use of Weinreb’s amide; and
see B.S. Furniss, A.J. Hannaford, P.W.G. Smith, A.R. Tatchell, Vogel’s Textbook of Practical

Organic Chemistry, 5™ ed., Longman, 1989). The addition was performed in an inert

solvent, generally at low temperatures. Suitable solvents include, but are not limited to,
tetrahydrofuran, diethylether, 1,4-dioxane, 1,2-dimethoxyethane, and hexanes. Preferably
the solvent was tetrahydrofuran or diethylether. Preferably the reaction was carried out at —

78°C to 0°C.
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20 Chem Res., 1995, 28, 446; Shrock et al.,
Tetrahedron 1999, 55, 8141; Furstner, A Angew. Chem
WO na09/0&975 2000, 39, 3012; Trnka et al., Acc. (PenUSHRe%083541
2001, 34, 18, and Hoveyda et al., Chem Eur. J. 2001,
7, 945). Schenme 1B X NW OH:x:x: ~ ba se GP/ ON
RO O GP 25 R PAGE 165 WD 2009/ 064975
PCT/ US2008/ 083541 An alternate route to qui noxaline
C O Rerphtivfy, Uh@oxyife &&d §-f4%5§hbé TscRth &3P elBiou¥Bintds of formula 5-
illTustrates the di splacCenent reaction of a substituted
7, whyadim 8x &l dspechaushyddefwictl hinamamep goteedtyettscribed in Scheme 5. All of
hydr oxyprol.i ne i n the esence of .hase,_  su as NaH
the R g e BB RssSBeg  seiffes TP aPuiF cRgPledto me
macr8&RUB prédutsSr fialiid PERMnobRr@heHidR! desbidd dwe chl orine or
iodine, X and Y 5 have the neani ngs given for these
S variables in Formula I, W has the neanings given for
Schetd 81- WL01- in Fornula | and Z-W in Fornmula Il and R
is hydrogen or alkyl. Scheme 2 NNON / I \ HZN O N
AON/ RONI/ ON1. H2J/Pd-C1-9 R HO OOWe OO
NOHOONO-\/ R NO2 LyOH/ X, OHATUDW OH O

|
U*L@EMB 7 ji;mlg; O Se® 1-1% R H\Nf H,NNH, 1,0 HZN@NIR7
NH; o 1t N o Pd/C, MeOH H (e}
H
6-3

reflux

6-1 6-2 6-4

[o) H
Riw _N N _R
H2N N R7 1 X 7
T s T CLX
N e N (e}
H H
6-4 6-5
B
NH, i MeOH NeR7  DMSO Z AN
HO/\Q )H(R7 HO/\©: I O/\C[ I
+ HO - .
NH, o} 1t N“So (CocCl, N0
66 6-2 6-7 6-8
N R
R
N0 5
N ACN, HOAc N“Yo
6-8 69

Further 6-substituted quinoxalin-2-one compounds can be made via the general

10  procedures set forth in Scheme 6.
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LiOH 1-15 R=OEt OLIiOH CDI, DBU N 1-16 R=OH N O |
HZNRH2 z ONONI1I-9R O ONOH:rNNR
woR2IDORNE O N OON '~ OH H OGSO 1-10 R= HN  PAF/8S2008/083541

[1-11 R=CEt LIOH CD, DBU 1-12 RROHQ O H2N b 10
The synt heses of qui noxalinyl macrocyclic conpounds as
HCV protease inhibitors are exenplified in Schene 2.
Hydr ol ysi s of conpound 1-7 gives the correspondi ng

A. RERICROX¥F 6-hitAFdd AmBie PYMnGHod S coupl ed with amino
sulfrnimde or amno aclid ester 1-9 (for the
pr(ep'mroatﬁlmminosel@ -Seme (€S) Sanalvtdfogmytd inothafifapnet peevipalndescribed

- 10, ter 1-11, £ 1. PA
from 3 g0 TS sed g S SRR 34 o ryaETaug T ain Ry -2 o
is prekicklyCRRcredo Mu&[cﬁhﬂﬂ“fﬂ‘?@mﬁb%%dﬁ tRECo-Poditid casSheShBIMed via

in schene 2. Hydrogenation of gi ves conpound
5 Pd/CwitlgHMNHe¢HiGintreBwsiip M i itheo 6 qosiponnfismine644 thengan be

s R b P B S5 A DB 6Bl i

as previously defined.

B. Oxidation of Benzyl alcohol and Reductive Amination

10 Quinoxalin-2-one of formula 6-7 can be formed via the condensation of 3,4-
diaminobenzyl alcohol and various oxo acetic acids of formula 6-2, wherein R; = W-Z as is
previously described. The resulting benzyl alcohol 6-7 may then be oxidized under Swern
conditions, or any other oxidation conditions, to generate aldehyde of formula 6-8. For
further details concerning the Swern reaction see A. J. Mancuso, D. Swern, Synthesis 1981,

15  165-185 passim; T. T. Tidwell, Org. React. 1990, 39, 297-572 passim. For other oxidation
conditions see B.S. Furniss, A.J. Hannaford, P.W.G. Smith, A .R. Tatchell, Vogel’s Textbook

of Practical Organic Chemistry, 5" ed., Longman, 1989. Subsequent reductive amination

reactions with primary or secondary amines in the presence of NaCNBH3 and acetic acid can

yield compounds of formula 6-9 wherein R4 and Rs are as previously defined.

20
Scheme 7
1. triphosphogen/DIPEA o j’/OH
/\H?\OH /\H/n\OJ\N ""'R
HoN O H
2 L_/<
Il R OH 13
7-2

The preparation of carbamate amino acids 7-3 is shown in Scheme 7; n is an integer
25 from 0 to 5. The corresponding olefin alcohol reacts with triphosphogen in presence of
DIPEA, followed by adding the appropriate amino acids 7-2 to give the desired carbamate

aminoacids 7-3.
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\' NH2 RHO MOH\ NR, R6i / + Rei NH2 EOOrt, - 90%
HO E=CG-C6alkyl 5 3-1 3-2 3-3 Various quinoxaline
walerwwedrves of conmpound 1-2 (i.e. fornula 3-3pCT/ER00&083541
made via the condensation of phenyl diam nes of
formula 3-1, wherein R6 is previously defined, wth
keto acids or esters of fornmula 3-2, wherein R7 is WZ
as previously defined, in anhydrous 10 nethanol at
roomtenperature (see Bekerman et al., J. Heterocycl.
Chem 1992, 29, 129-133 for further details of this
r¥8ePe8n). Exanpl es of phenyl diamines suitable for
creating quinoxaline derivatives of fornula 3-3
i nclude,, but are not |imteed (o, 1,2-diam no-4- Boc g
ni triebenze, o - phenyl enedilami fle. 3. 4- di ani not ol ugne,

4 e 8p0~3E2- phenyl enegi €, “OEt oxidative  BOC” OEt
met hyl }3, 4- di afgosd®enzoat e,
benzo| 3]d|0XUre—5—6’d|an1n , eavage H

no- 4, B3%et hyl ene 15/di oxybenzene g
4- chl or o- 5- (trlfluoronethyl) 1, 2- benzenedi am ne, and
the I§ke. Exanples of ketd-acids suitable for theé-3
reaction described in Schenme 3 include, but are not
limted to, benzoylformc acid, phenyl pyruvic acid,

i ndol e- 3-gl yoxylic acid, indole-3-pyruvic acid,

ni t rophenyl pyruvic aciE?c(Q-furyl)glyoxylic aci @ and
the like. Exanples of ketolesters suitabl a,Nor the

r eact iFbreridesior | bed Boa” SC cmPE8 i netude, but arfe, ein

| i mi tedto ethyt 20 thi opfiene- 2-gl yoxyl.ate, et yI

2- 0X0- 4- phenyl but yrat e, e\hyl E
2-(fornylam no)-4-thiazgl’yl gl yoxyl at e, F

et hyl - 2-am no- 4-t hi ozol yl gl yoxyl ate,

et hyl - 2- oxo- 4- phenyl buigy at e, et hyl -(5- 8-5

br onot hi en-2-yl ) gl yoxyl ate, ethyl-3-indolyl gl yoxyl at e,
et hyl - 2- met hyl benzoyl formate, ethyl-3-ethyl benzoyl

‘;t the§ik I3Y hlfﬁlg)?(&lo‘ﬁ%dtl ﬁfaltzag%ﬁho LR LiSatives 8-5 (i.c. 1-9 with R=OEt

yl'Z4-cyano-
and Rre€CRyHI )ik oninby in $whehyel8) Mongl Baxarhiab ecidanttr ae furthce pro2&eted as

PAGE 167 WD 20 497 4 here 4
bis-Bepase K 17 Al BRSS! RONPOVRA- iR o0 e iy de

8-3, ShiolYk Meh MGkl artdd 1 difhiororftfyPcbiporfdl 834 using aminosulfur trifluoride

derivatives such as diethylminosulfur trifluoride (DAST). Deprotection of 8-4 using HCI
afforded the desired difluoromethyl P1 compound 8-5.

PAGE 172



4-1 4-2 4-3 R7 4-4 3,6-substituted quinoxalin-2-ones

of formula 4-4, wherein R7 is WZ as previously
waledonerd7s can be made in a regi osel ective mannBCT/US2008/083541

favor the 6-position substitution 5 beginning with the

am de coupling of 4-nethoxy-2-nitro aniline 4-1 and

substituted glyoxylic acid 4-2 to yield conpound 4-3.

The 3, 6-substituted qui noxalin-2-one 4-4 was created
Scheme®@at al yti c reduction of the nitro of conpound 4-3

foll owed by condensation. O her substituents nmay be

i ntroduced into 4-4 through the use of other

2-nitroanilines. Exanples of keto acids suitable for

t he rgg tion described in Scheme 4 include, butg

not 1 ted to, benzoylformc acid, phenylpyrUV| o, ,0
aci d, Ni_h 3-glyoxylic aeid Jndole-3- pyruvaN a o8l .
niBt°Foph nyl g'f/tr uvi ¢ aci Boe(2-Fur Y9 gl yoxyl i cBSSi d, T-an R
the |ike” Exanpl'es of 2-nitr anilines suitable

the reac described in Sc 4 iRTSOyNH, but ar

not |ingted to, 4- ethoxy-2Hit
4- am no- 3-ni trobenzotri fl uori de,

4,5-digmt hyl - 2-ni troaniline,g4-fluoro- 2-nitroanigpne,
4-chl oro-2-nitroaniline,

4- am no- 3-ni tronet hyl benzoate, 4-benzoyl-2 15
nitroaniline, 3-brono- 43Q§ OoXy-2-ni troaniline,

3'-am no-4' - mathg_| - N et ophenone, 5-

et hoxy- 4- f | uor o- 2-M ,oa iRfe, 4-brono-2-nitro
aniline, 4-(trifluor t hoxy)- 2-nitroanili ne,

et hyl - 4- am no3- ni t r obynzoat e,

4- br ono- 2- net hyl - 6- ni niline,

4- propoxy- 2- ni troani Fine, 5- (propylthio)-
2-nitroaniline, and the |like. PAGE 168 WO 2009/ 064975
PCT/ US2008/ 083541 Sc¥éne 50 0 0 NOH EtO 1 / 2 +

H%SKIO ﬁtfq s)uh-fbnzirmlde Ner&ﬂve M:%' 1. NI mtlg{—NH\%Bg R"%nd
R'—CR7HX W@QIM;%NBH &K}hoHG) 1N Sléliermflz Thdl—lz/f@nolyism oﬂccmllpdii?id _,L2 ghvie the

acid g-l_l ESW 1%1/@'%'7;911%5&'?1%0 E—g\{llsh{gt CHI&"E&%Z/B@G of ]tSD/C/IgM%lb| H

R"SO,NH,. Deprotection of 9-2 afforded the desired intermediate 9-3.

oani | i ne, F

All references cited herein, whether in print, electronic, computer readable storage
media or other form, are expressly incorporated by reference in their entirety, including but
not limited to, abstracts, articles, journals, publications, texts, treatises, internet web sites,

databases, patents, and patent publications.

Examples

The compounds and processes of the present invention will be better understood in
connection with the following examples, which are intended as an illustration only and not to
limit the scope of the invention. Various changes and modifications to the disclosed
embodiments will be apparent to those skilled in the art and such changes and modifications

including, without limitation, those relating to the chemical structures, substituents,
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15

MBrRL THF, 25 C O Rl I NYR7 / N J*o 5-6 H The
3-substituted
WQ2e064072- di hydr o- qui noxal i ne- 6- car boxyl i ¢ acPdI/US2008/083541
intermediate 5-4 5 can be forned via condensation of
et hyl 3, 4-di am nobenzoate (5- 1) with oxo acetic acid
of fornmula 5-2, wherein R7 = WZ as previously
defined, using the nethod described previously in
derlvmn?orﬁluiéi%ﬁs BRICBF RIS oflthe indentiéi §29 BeChad bt departing
2, 29, 129-133 for further details). The resulting
fromehdwwmfeei‘ttbfr ingergionandtthescohy df thieyppehdei chih$.OH i n MeOH
at roomtenperature to yield carboxylic acid
internediate 5-4. 10 Carboxylic acid 5-4 then nmay be

converted to substituted ketone 5-6 erein R1 |s as
Exa: lgvl' Oy, o%ﬁfi'cﬁeﬁc)rm\(ﬂaﬁ)w RLER; S A an‘ql’ W\/ Ar=
sequent treatnment w th 'vari ous Cylgn Reagent s

ee Weinreb et al. Tetrahedron Lett. 1977, 33, 4171;
\preb al , nth. Conmun. 1982, 12, 989 for

X de(g”?§{g%Hfﬁe_pE¥nation and use of Weinreb's am de;

and see B.S. Furniss, A J. Hannaford, P. WG Smth,

A.R Tatchell, Vogel's Textbook of Practical 15
O%fepild Chemistry, 5th ed., Longman, 1989). The

addi tion s perforned in an inert solvent, geperally
at |lowt ratur es SuLdiabhspesevent s i ncI ude
are _tetrahydrofuran, d ether g,

dt
1, 4-di gxane, § 2- dlnet@g%ye&mgne and
Pr efegpabd y the sol vent was tetrahydrofuradj
di ethyl ether. Preferably the reaction was carried out
at - 78C'80 0C. PAGE 169 WD 2009/ 064975 1a
A mB((t:III/e B@%Q&g&gﬁl%“il 0. éﬂ\g S ARANE Y- d 2 11*9&%}{%11% (9%'7@'77%%01) and
be used to arious am des of fornula 7,
ethanmh élr()m)nNaRéheasd aadqzrrreﬂumfos Ry, delddrte doormn meraparanreg filtered, washed

with SRy ard S R e Saug fe Bderd hmapiiahiA 6. BH dircotly

used ivpdR&fepcoupl ed to the macrocyclic precursor via the
tsunogu condi tions described above. 5 Schene 6 A O

@Y @ch

Step 1B
/N OMe

crlh

1a

or©

Boc
PhsP/DIAD

1b
To a mixture of the above 1a (1.02g, 3.39mmol), Boc-L-cis-hydroxyproline methyl
ester (0.831g, 3.38mmol) and triphenylphosphine (1.8g, 6.86mmol) in THF at 0°C was
added dropwise DIAD (1.33ml, 6.76mmol). The resulting mixture was held at 0°C for 15

min. before being warmed to room temperature. After 18 hours, the mixture was
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11 O N+ | NH2 0 MeOH N+ NR~ H2NNH2H20 2N N R - 7 /
NH2 + HOR7 O, | Pd/C, MMHNO HOreflux H6-1 6-2
W@2®9064475H H2N N R7 Il RL N N R7 RIC1 101 / MANTOUBR0GB/083541
HH 6-46-5 BOMNM R/ HONH2 R MOH HO N~z N\ R7

DMSO 01:" / + HO7 NH2 0 rt NO (Cod)2 HO H 6-6
6-2 6-7 6-8 O~ NR7 HN\RAR5, NaCNBH3 R4A' NNR7 / HO
ACN, HOAc R5 H 6-8 6-9 Further 6-substituted

ener al
con I NGB PR A (B

(Hex 2008194 57150 RCYT V82008110 88%4). MA(ESedutt :28H2dMBHhi t r o
Am de. F t t | H lin-2- 6-3
A e R M

3, 4-di am noni tr obenzene and t he oxg_acetic acid of

formula 6-2, wherein R7 = WZ as previ ou

descri Redeeth@n of th NgoSgrougp at t

p@Si can4-herogehireved @: 3. Pd/ C with N2 i

@;r f1Uxi g MeQH  The 6-positllonf amine 6-4 thes
| treatedTh@OMF a W de arra f acid chlorid

gi ve various amggs of formula 65 whgre R is Boc” Jowe

0]

1-4a © 1b

A 12L round bottom flask was charged with Boc-trans-4-hydroxyproline ( 141g, 0.61 mol),
THF (3.3L). The mixture was cooled to 0°C, a solution of NaOtBu (175.9g, 1.83 mol) in
DMF (0.8L) was added slowly via addition funnel while the internal temperature did not
exceed 10°C. The ice bath was removed and the mixture was stirred at room temperature for
1.5h. The reaction flask was placed again at 0°C, and compound 1-2 (195g, 0.61 mol) was
added portion wise. Thin layer chromatography showed no starting material left after 2h.
The reactiom mixture was quenched with water (2L) and concentrated to remove most of the
THF. Another 2L of water was added, and the mixture was extracted with t-butylmethyl
ether twice (4L+3L). 4L of EtOAc was added to the aqueous layer, 10% citric acid was
added slowly to adjust the pH to 4-5. Two phases were separated, the aqueous layer was
extracted with EtOAc (2X 3L). The combined organic layers were washed with brine, dried
over MgSQ4 and concentrated to afford a brown oil (356g). This crude material was disolved
in MeOH/CH,Cl, (1.5L/1.6L), cooled to 0°C, and Me3SiCH,N, (2M in hexane, 640mL, 1.28
mol) was added dropwise. After 3.5h the addition was completed and thin layer
chromatography showed starting material left. The reaction mixture was concentrated and
the residue was crystallized from MeOH (~500mL) to yield 275g of compound 1b. The
mother liquor was purified with silica gel column to afford 22g more of the product.

(combined yield: 88% from 1-2).
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as previously defined. B. Oxidation of Benzyl al cohol
and Reductive Am nation 10 Qui noxalin-2-one of fornula
wW@200906497He formed via the condensation of 3, 4PCT/US2008/083541
di am nobenzyl al cohol and various oxo acetic acids of
formula 6-2, wherein R7 = WZ as is previously
descri bed. The resulting benzyl al cohol 6-7 may then
be oxi di zed under Swern conditions, or any other
oxi dation conditions, to generate al dehyde of formnula
6-8. For further details concerning the Swern
Stepd€action see A J. Mancuso, D. Swern, Synthesis 1981,
15 165<185 passim T. T. Tidwell, Og. Regs{. 1990,
39 o

sgg B nkss, A J. Hannaford, P. > R

Tat chel | , Vog Text book [Pef Practical Orga Lcﬁ@
Cheni stioy, Bt h¥ed., L , —Subsequer@”™ N
reductiye am nation reactyltorsbaateh pri mary 4
secondary/ amnes in the presence of NaCNBH3 and acetic
aci d_cah OMed conpounds of formula 6-9 WHET & AN

and B8 ardl as previ ously defined. 20 Schéfie 7

tri phospho%en/ DIPEA O OH SOH / ol NT" R H2N O
7-1 R Oh7-3 7-2 The preparation of carbanate arri no
acids 7-3 is_shown in Schene 7, IS an integer

f r bvi Onixtyraof cppworpt i'éé‘b@%rdlmf@o%l ROfaspiug) @Bﬂéﬂlﬂlroé‘al&f%te (0.52g,
foll onwed by
2mm§4c}’dt:?1r?gﬂy;l e agd;ir op ag? gﬁgﬁn&gg&g?%da a?hgdzfé gi ve the
bis(dmnylpmommm;fmo@ne aailadderai(Hs cilesde Meﬂ\'ﬁﬁhwszMOmg,
2009/ 064975 PCT/ US2008/ 083541 _ Schere 8 oc o I B
0.04%5pmgl). Nnayepultipg piprepurs stieied gk 7%t foy éSkBé‘eoleﬁhto s tymperature,

quenched with 10% KHSO4 aq. solution, extracted with ethyl acetate (3x). The combined
oranic layers were dried (MgSO4), concentrated under vacuum, and the residue was purified
by chromatography (Hexane/EtOAC = 1:0 to 4:1) to give 1¢ (0.49g). MS(ESI): m/z
476.21(M+H).

Step1D

A solution of compound 1¢ (Immol) in dichloromethane (2ml) was treated with 4M
HCl/dioxane (4ml, 16mmol). The resulting mixture was stirred at room temperature for 1
hour, and concentrated in vacuo to dryness to afford HCl salt of compound 1d (100%). MS
(ESI): m/e 376.15 (M+H).
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base cleavage H O 8-1 8-2 8-3 Boc o0 o N H2N

Fluorination Boc ORHCI O&t FF F F 8-4 8-5 The
waywhesrs of difluoronmethyl Pl am no acid derPOHUB206%083541

8-5(i.e. 1-9 with R=OEt 5 and R =CF2H) is outlined

in Schene 8. Mono-Boc amino acid ester was further
cl eavage of conpound 8-2 resulted in the al dehyde
StepfE 3, Whi ch was then converted to difuoronethyl
conmpound 8-4 using am nosul fur trifluoride
derivatives such as diethylmnosul fur tri
t
di f | uor onet hélg P 1 conpound 8-5. PAGE\l@D
5 / US20087 083541 Schene 9 Boc© 0~Boc
oO,,O\E OR Boc N &H Boc N NS~-R' ',/ AF F
R'S028H2"F F FF 8-2 9-1 9-2 H2N CSONR' /HF F
9-3 «Difluoronethyl Pl sul fonani de deri ¥ @FOEG
(i . &n—Ic G t h RENHSPISHZRMF/EAY Boc. K o

protected as bis-Boc am noacid ester 8-2. xidative
Depr ot ecti on of B-4Husi ng HCL
N
H

0]
1d

To a solution of compound 1d (HCI salt, 100mg, 0.223mmol), Boc-L-t-leucine

(67mg, 0.29mmol) and DIPEA (0.24ml, 1.37mmol) in DMF (3ml) at 0 °C was added HATU
5 (110mg, 0.29mmol). The mixture was stirred at rt for 18h, diluted with EtOAc and washed
with half-sat.-aq. NaCl four times. The organic phase was dried over anhydrous MgSQ,,
filtered, and then concentrated in vacuo. The resudue was purified by silica gel
chromatography (Hexane/EtOAC =9 :1to 4 : 1) to afford compound 1e (128mg). MS
(ESI): m/e 589.44 (M+H), 489.36 (M-Boc).
10

SteplF

<) |
0 N

NS
0 0 N
0]

HCI
Oj/ N OMe - = Os N OMe
Boc., A, j/
” IK O H2N /,’<
le 1f
A solution of compound 1e (117mg, 0.2mmol) in dichloromethane (1ml) was treated with
4M HCl/dioxane (3ml, 12mmol). The resulting mixture was stirred at room temperature for 1

15  hour, and concentrated in vacuo to dryness to afford HCl salt of compound 1f (100%). MS
(ESI): m/z 489.45(M+H).
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R =CF2H) was prepared as shown in Schene 9. The
hydr ol ysis of conpound 8-2 gave the acid 9-1, which
wo@Inenverted to 9-2 using CDI/R'SO2NH2/ DBU 0PCT/US2008/083541
EDC/ DVAP/ 5 R'S02NH2. Deprotection of 9-2 afforded the
desired internediate 9-3. Al references cited herein,
whether in print, electronic, conputer readable
storage nedia or other form are expressly
Smpﬁ@porporated by reference in their entirety, including
but 10 not Iimted to, abstracts, articles, journals,
, texts, treatises, intern b sites
The conpounds

t et and patent publi qoleS
aocesses of the present i nvn

wi ||l be bet def'stood in 15 con ecti ' e
follow ng e anples whi ch are |ntend d as
illustrati nIy and naot ta Jimt the co e of the
|nvent| i oW changes and nodi j amet he
disclos enb diments will be appa;gpt to t ose
ski || e, eDart and such change®™a Pications
|nclud|ng, thout limtation, those Ia |ng to the
chem cal fuctures substituents PAGE {173 WO
2009/ 064978 PCT/ US2008/ 083541 der i vat i ve

fornulatlons and/ or nethods of the |nvent|on nay be
de wi thout departing fromthe spirit of

Compwérhf (B A% mmop reasissplyeg in fhﬁ@oéfﬁb@h%}‘@d3@l)eﬁoﬁked tp 0°C, treated

5 with E@#’Eﬁ‘@_ﬁ né ( Mﬂg%ﬂg@@ﬂ%ﬁﬁ%@p hﬂ&gfo?fngte%wl !l'ml',\s."}%mmol).

The rthix2urd ivaasistiobe zteanemNemPerBrurBfor 0B tOH, havef dilixedNvibh Bl 4xctdte,

1 a-1.1 Am f
bt Sy T2 BOTROURE 2 0.8
was ﬁfrffﬁﬂ@)’y s(l ca@d) cM@ﬁaﬁ%ﬁfpﬁ? (HBGREs/ rEQbAléX: é °[ tc?JP l)ci@ elved

to room tenperature, ered, washed
compeuhdhg (9 amg). MS(ESI)umde587r@d(MEH) pressur e t o af f or d
10 conmpound la (2.12g) directly wused in nexs step. Step
1B OH

Alternatively, compound 1g was prepared from the coupling of compound 1d and 1g-1 as

publ i cati
dat abase

shown below:

N K
e+ oI 0
N 1g-1
H@r DIPEA/DMF/HATU q(
OMe

! K
To

15  asolution of compound 1d (HCI salt, 10.78mmol), 1g-1 (2.97g, 13.12mmol) and DIPEA
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Br ( G~ Boc'NOWw NO NI O Br N OeNHBoc Owv
Ph3P/DIAD O 15 la Ib To a mxture of the above |a

W@ 200086¢49738. 39mmol ), Boc- L- ci s- hydr oxyprol i ne ne€Trys2008/083541
ester (0.831g, 3.38mml) and tri phenyl phosphi ne (1. 8g,
6.86mmol) in THE at 0OC was added dropw se DI AD
(1.33mL, 6.76mmol). The resulting m xture was hel d at
OC for 15 mn. before being warned to room

S A R T e R

The matwamaandrrtdeat it &sil@hedihas] with ELQ ad abd/wakiredrmﬂolgarlﬁsﬂnyaq NaCl

e/ Et QAC = 1: 1 ive
four WE@’F‘)@ OTEHIC Bb%ﬁedzas(dwﬁaf grpang@ THH%M&%W ﬁt ?@ﬁ%&h@& e
concéraf@fin Qzﬁ&Qﬂ“Iﬁg résﬁ@@ Wwasp Lﬁ'ﬁieﬁﬁﬁvﬁh&?ef’%ﬁroﬁ” tco)EF\allp\h%OC

trans N | 4- hydr oxyproline N

(HGXEWE@/FCB&: NOGMel) BefborBoomhb@d lig @.1®). 1-4a 0 Ib 5 A
12L round bottom fl ask was charged with
Boc-trans-4- hydroxyproline ( 141g, 0.61 nol),

SteplH
\VQI/N
O

0" N
A Ring-Closure Metathsis

o Oj/N(%rOMe Hoveyda-Grubbs cat. A\ j/qr

A~y e P
H

1g 1h
To a solution of compound 1g (95mg, 0.16mmol) in dichloromethane (20ml) was added
Hoveyda-Grubbs’ 1** generation catalyst or a similar catalyst (5 mol% eq.). The reaction
mixture was stirred at 40°C for 20h. The solvent was then evaporated and the residue was
purified by silica gel flash chromatography using gradient elution (Hexane/EtOAC =9 : 1 to
7 : 3) to yield the macrocyclic compound 1h (58mg). MS (ESI) m/z 559.30 (M+H).

Step 11

0
A\ Oj/N OMe
© N ey (0]
IS

1h
To a solution of compound 1h (58mg, 0.103mmol) in THF/MeOH (3ml/1.5ml) was

1i

added 1N lithium hydroxide (1.5ml, 1.5mmol). The mixture was stirred at room temperature
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THE (3.3L). The m xture was cooled to OC, a solution
of NaGtBu (175.9g9, 1.83 nol) in DM (0.8L) was added
WQ@loy4995 a addi ti on funnel while the internal PCT/US2008/083541

tenperature did not exceed 10C. The ice bath was
renoved and the m xture was stirred at room
tenperature for 10 1.5h. The reaction flask was pl aced
again at 0C, and conmpound 1-2 (195g, 0.61 nol) was

for 2646&4. M@ﬁttdrga[hlé"@(ﬁ%nts-r ReR vaydihted h}[ AR oﬁfd@ﬁ@i’esﬁlﬁﬁ@"%’mdue was
no starting material left after The reacti om

dllut¢ﬁ witmatonasd geidiiicH éal ki o 6/\/aT1®rm1(xmr§> wap dxteamtasemith Ht@4c three

t of th THE, An
times 3"88 80m§]|1}18(r1r51?$ém}%| ra?eté %%drégg? (ﬁ%%é L%?elr?,lcy\?nde concen%rated in
vacud O MRt Ibs). M@OESI)WWZC.‘QIS(Z‘J#L%/ ), 54L201VELOAC was

added to the aqueous | ayer citric acid was 15
added slowy to adjust the pHto 4-5. Two phases were
Smp? par at ed, the aqueous |ayer was extracted with Et OAc
X 3L). The conbi ned organic | ayers were washed with
brine, dried over gWhSO4 and concentr%?%doto afford a
brown oil (356q). This crude material ywasj|di solved in
MeOH CH2C12B4ct. Sty 1.°6Ef) , cool ed tCBoGC d M 3Si CH2N2

(2M i n hexane, 6 , 1.28°%0 ) was addéd dropwi se.
After 3.5h the adiition mgs conpleted a thin | ayer
20 chromat ogr aphy/showed 38 ting materi/l left. The

reaction m xture was concentrated and the residue was
crystallized frigth MeOH (-500nL) to yiellf 2759 of

C oun 1b. Th fie
o« §RREOEseiionl st 1861t bel i SPERETsrhF 78 s added
SIOWKXW[QM“@:’( 1M THE8 I8 Emp M8 15rdhel ZﬁftM@ﬁﬁﬁreVMs stirred at -78°C
009/ 064975 PCT/ U82008/ 083541 1C\V I NV VAV VI N

for ay howy BpcJO (8, 112 ¢q.) © TNHIO(NMW WS ﬂddﬁdoifhfb@ﬁdﬂeg RLLEdVES Was

stlrre? néiwh%erﬁiﬂ% ag‘fg%)vgg St§) {Jl%ne %rlaa]_ua}lﬁr ?JVO% i aﬁ %gt&%]zm XLEure was
dilut&l RImBt)Ac twasﬁécﬁlyhtﬁlﬂllﬁe (%0, (515611 Mg8H)ehbaoaden(r2@at) vacuo. The

was added 1' - bis(di phenyl phops h|no ferrocene
remdbf‘awrl%\wraﬁcﬁd(hw yiliarged Fhigaatasipihe Hakans/ 12( 40985 : 15) to

afford 1j (8.05g).

Step 1K

1j 1k

To a solution of compound 1j (0.5g, 1.4mmol) in iso-propanol (Sml) was added NalO4
(0,9¢g, 4.2mmol), followed by water (5ml). To this vigorously stirred mixture was added
0s04 (0.4% aq. solution, 0.22m, 2.5% eq.). The resulting mixture was stirred at rt for 4h,
diluted with EtOAc, washed with aq. NaHCO3, aq. Na2S203, brine, dried (MgS0O4) and
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0.048mmol ). The resulting m xture was stirred at 75C
for 15h, cooled to roomtenperature, quenched with
waoMPMEHS® aq. solution, extracted with ethyl BCHUS1068/083541

(3x). The conbined oranic |layers were dried (MS04),
concentrated under vacuum and the residue was
purified 10 by chromat ography (Hexane/ EtOAC = 1:0 to
4:1) to give lc (0.499). MS5(ESI): nlz 476.21 (M:H).

concéitl%PédQn\va}ud THNR sttfue vAN piikicd b%%l@’?el@ﬂrﬂ@ogt@ﬁﬁy 00

15 A solution of conpound | [mol ) in

(HedeeéEﬂCb%Q)ﬁét(hiarﬁé 12t 3 ffovdd kt(PSdgkd with 4M HCl/ di oxane
(4mL, I 6mmol). The resulting mxture was stirred at
roomtenperature for 1 hour, and concentrated in

Step YBCUO tO dryness to afford HCl salt of conpound |d

(100% . MB me 376.15 (MH). PAGE 176 WO

2009/ 064975 PCT 08/ 083541 Stepl I N J
~ON \ \ ¢, N QNH I%)\/é

DIPEA/DI\/F/HA?F’U Bo {,N~b P81 d |8°°Toas% tion of

conpound Id (HO <galt, 100mg, 0. 223molY,
Boc-L-t-leucine ( 7rrg, 0.29mmol ) and DI (0. 24,
1.37mmol) in DMF €3ml) at 0 C was addedF HATU 5 (110nyg,
0.29mmol ). The myture was stirred at gt for 18h,
diluted with Et GAc and washed w th half-sat.-aq. NaC
four times. The organi c phase was dried over anhydrous

Toa Ig/otilslt(i)ozlﬂ of compound 1k (2.9¢g, 8. 1mmol) in dichloromethane (25ml) at -78°C was
added diethylaminosulfur trifluoride (DAST) (2.7ml, 20.25mmol). The resulting mixture was
stirred at -78°C for an hour, then the temperature allowed to rise gradually to rt over 6h,
diluted with EtOAc, washed with aq. NaHCO3 (2x), brine, dried (MgSO4) and concentrated
in vacuo. The residue was purified by silica gel chromatography (Hexane/EtOAc=1: 0 to
85 : 15) to afford 11 (1.49g). Recovered starting material 1k (1.2g).

Step 1M

A solution of compound 11 (491mg, 1.29mmol) in dichloromethane (1ml) was treated with
4N HCl in 1, 4-dioxane (6ml, 24mmoL). The mixture was stirred at room temperature for an

hour, concentrated to dryness to afford 1m (~100%).
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filtered, and then concentrated in vacuo. The resudue
was purified by silica gel chronmatography

W@ RleasefEt OAC = 9: 1 to 4 : 1) to afford conpPCmuSt0e8/083541
(128ng). M5 (ESI): me 589.44 (M+H), 489.36 (M Boc).
10 SteplF\ V' I NV V' V' I ;N ONON HC ONOwWw O
NOw Boc,, O NHZ2N O HIle if A solution of
compound e (117ng, 0.2nmol) in dichloronmethane (I m)

Step treated with 4M HCl/dioxane (3ml, |2mol). The

resulting m xture was stlrred at roomtenperature for

177 2009/ 064975 PCT/ F5208/
E@I I ONON ON QOw N
0 O-Bf N0 FNDUND, 19 . Conmpound | f (o ?98mm|)
as di ss Ived in digk  omet h&ie (3m, ocool ed
;tmreate 5vmth+tr|eth am ne {p%g0ul, eqbf

OHchl or of or (0.041m

s stirred atFroomten”perathefol 1
ho r, " fted with et hyl acetate, vvashedH\Mt
hal f - st -aq. NaCl twitm, dried (MgSO4) and
concen{.rat ed in vacuo. The residue was purlflled by F
silica'gel chronmatography (Hexanes/ EtOAc = c1to
4: 1) to give conpound 1g (95ngy). MS(ESI): rriz 587. 47

To a(sg/lltllt_iboh of 1i (5.28mmol), compound 1m (5.808mmol) and DIPEA (3.6ml, 3.9¢q.) in
DMF (22ml) at 0 °C was added HATU (2.31g, 6.07mmol). The mixture was stirred at room
temperature for 4h, diluted with EtOAc and washed with half-sat.-aq. NaCl four times. The
organic phase was dried over anhydrous MgSQs, filtered, and then concentrated in vacuo.
The residue was purified by silica gel column (Hexane/EtOAc =9 : 1 to 6 : 4) to afford
compound 1n (2.85g). MS (ESI): m/z 706.53 (M+H).

Step 10

%jOYﬁ o %jOY

example 1
To a solution of compound 1n (2.85g, 4.04mmol) in THF/MecOH (28ml-12ml) at 0°C
was added lithium hydroxide monohydrate (1.02g, 24.2mmol) followed by water (12ml).
The mixture was stirred at room temperature for 2 hours, cooled to 0°C, acidified with 1N

HClI to pH 5 to 6. Some organic solvents were removed in vacuo, and the resulting mixture
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10 Alternatively, conpound 1g was prepared fromthe
coupling of conpound Id and 1g-1 as shown below. O
w6495\ | O'HNNON 1 g -1 ON DI PEA/ DhET/BHI00B/083541

O-NOve HNOWw OO- NO OH 1d 1g To 15 a solution
of conpound |d (HO salt, 10.78mmol), 1g-1 (2.979g,
13.12mmol ) and DI PEA PAGE 178 WD 2009/ 064975
PCT/ US2008/ 083541 (5. 6nl, 32.3mmol) in DMF (30nl) at

was EtcttBviddteAd ArRntdsQBs 15 TR dAhindBorp TP 'eitracg-&b@re

m xture was stirred at rt for 18h, diluted wth EtCAc
washadh ovithesine @3 Q) hdrieall (M @S4d4) - fd tpredNeng@i conéantmatedi imegcuoTh @fford the

title <‘f00,r %gllfléérplr@?@ &ﬁiﬁgf){:‘g‘%c te la@/rg%%fgo\gch/g.so#he resudue

was purified by silica gel chromatography 5

(Hexane/ EEOAC = 9 : 1 to 4 : 1) to afford conpound 1g

(6.1g). SteplH\ \' I N~\ I N 1 1| NON_ g P
Exaniile@- ClGasuroend/aifafdraiua GIV,OvEbtc@VR HEVEY de-Iae¥bs cat %, Ar=

NOve ONY' OONT OHH
0y O
LS
X Y R=CF,H, G= H

Method 1
Step 2A

OEt LiOH

Ethyl ester 11 (50 g, 132 mmol) was dissolved in THF (400 mL), then further diluted with
MeOH (160 mL) and water (160 mL). LiOH-H,O (27.6 g, 660 mmol) was added and the
reaction mixture was stirred at rt overnight. The solution was acidified to pH ~ 2 using | M
HCI, then extracted with DCM (3 x 500 mL). The combined organic portions were dried
(Na;S0,), filtered, and concentrated. The crude carboxylic acid 2a was carried directly on

without any further purification.

Step 2B
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15

lg 1h To a solution of conmpound 1g (95ng, 0.1 6mmol)
i n di chl oronmet hane (20nl) was added 10 Hoveyda- G ubbs'’
wagioogeres ati on catal yst or a simlar catal ystPCBHURINSO83541

eq.). The reaction mxture was stirred at 40C for

20h. The sol vent was then evaporated and the residue

was purified by silica gel flash chromatography using

gradient elution (Hexane/EtOAC = 9 : 1 to 7 : 3) to

yield the macrocyclic conpound 1h (58ng). Ms (ESI) m z

559.30 (MtH). 15 Step 11 5"e Il NONI \\ ONONOO
CarbexyNic@ukl 2 (N 133 mfdl)'was diss@ivist in DCN MOD"mE) @en Ebdlbd ta 0 °C.

oM AP D shite . sffRpade (1 GRachd RincTk i RPhy P 430 mmob
were %‘%%“&%?CZW& G987 Sob ok ao s b AL sl e icona

48 h.f REaCﬁGn ey ddutcVmath Etﬂgﬁe(h(lcs £ 0hnveattscwervatie 18 pic1a? &d/ 50mlL).
vacuo, and the res in reid s djiluted wth
ComBaed pdueRus RyF1y .qu%ﬁ f§<oexgr vt ee and (e spmbipsd EIOAC layers
: [
were S¥Ash@CHRA bihd Qlt gf \%\?ggﬁlg ofti n% W@?@dﬂ% '(f@\]l ?@5 Afed, and

organic extra ed and
concgorutEntCradedil vas puatebvia (Sl@f cﬁlufomatbgra(pmﬁ 0%hg aMBYEROQACc/hexanes

o vidh el e 2B 1R bt 1 T Vg 2 0 °

sol ution of conpound |j-1 (6. 6q, 25 85mmol ) in THE
(115m) at -78C was added

Step 2C

HCI

Sulfonimide 2b (40 g, 112 mmol) was directly charged with a 4M HCI solution in dioxane
(282 mL, 1.13 mol), and the resulting solution was stirred at rt for 1.5 h. The reaction
mixture was concentrated in vacuo, and the crude oil dissolved in a minimum amount of
DCM, and triturated with hexane (hexane/DCM = 3.5/1.5). The solid was then filtered and
dried to give 32.4 g of the targeted compound 2e¢.
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slowy NaHVDS (1.OMin THF, 28.5nml, 28.5mvol). After
the m xture was stirred at -78C 10 for an hour, Boc20
W@ 800809649152 eq.) in THE (15nml) was added. The PEBUB10081083541

m xture was stirred, and the tenerature allowed to

rise gradually to rt overnight. The reaction m xture

was diluted with Et OAc, washed with brine (2x), dried

(MgS04) and concentrated in vacuo. The residue was
Smp;DW|f|ed by silica gel chromatography (Hexane/Et QAc =

1: 0to85: 15) to afford |Ij (8.05g). 15 Step 1K

Boc 0.Boc o oEt Gs04 Boc CEt Boc'N N Na
| ution of conmpound Ij (0.5g, 1.4
5mil) ma added Nal04 (0,9

ter : g}@ this vigor
, 49(PBg. sobutio 22m
N) - The reBGH nﬂ m Xtte—was |rre o
i lluted wi'th Et §ac, washegd#j th NS
2 " ne, dried’ ThMgS04) and P H

75 PCT/U82058/083541 concentrated vac(o.

t due was purifaged by silica gel chronatograe
(Heane/EtOAc = 1:0 to 85:15) to afford 1&“ng§7g)
Step 1L B Boc o BB oc o Boc N OR DAST Boc' O
F 51k 11 To a solution of conpound 1k (2. 99,

o a iy plsermsif ALY R PO3BFIGE S BASH 8 DTRERT0 B3RS
5 0. 287%%185 WMF (1T£'12 Sf] €S hak R84LH HA*}*Ue(zgﬁi?oo Bb3MFBH, Bhe mI8lre was

for an hour he tenperature to rise
stirred aaichoal teynpemturt fokaﬁh 6ihyted with EtOAc and washed with half-sat.-aq. NaCl

—A N

four times. The organic phase was dried over anhydrous MgSQ,, filtered, and then
concentrated in vacuo. The residue was purified by preparative HPLC to afford the title
compound (6mg). MS(ESI); m/z 781.20 (M+H).

10
Method I1

CDI DMF

%jgwﬁ

example 1 example 2

Compound of example 1 (2.78g, 4.04 mmol) and carbonyldiimidazole (1.11g, 6.85mmol)

15  were dissolved in 22 ml of anhydrous DMF and the resulting solution was stirred at 40°C for
1 hour. Cyclopropylsulfonamide (1.22g, 10.06mmol) was added to the reaction followed by
DBU (0.96ml, 6.4mmol). The reaction mixture was stirred at 40°C for 5 hours. The reaction

mixture was diluted with ethyl acetate (400ml), washed with water (2x50ml), 0.5M KH,PO,
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10 diluted with Et OAc, washed with ag. NaHCO3 (2x),
brine, dried (MyS04) and concentrated in vacuo. The
wo eavdem7nas purified by silica gel chromat ogre@iys2008/083541

(Hexane/EtOAc = 1 : O0to 85 : 15) to afford 11
(1.49g9). Recovered starting material 1k (1.2g). Step
IMBoc 0 0 Boc NORH2ZNOR HO FF FF 15 11 1Im A
sol ution of conpound 11(491ng, 1.29mmol) in

(2x5@h2 ol QB L RaRRs Na@l );ol‘ﬁﬁ&l L 088, Aol AN d6ds iIMed04) and
4- di oxane (6mi, e mXxture was stlrred at

concwmmdtze wperaflbe ees{ctue veas puhifiad by sibine gelt ahagredogrophly (Hexess/

E0 A Tuadh s Mo iand e ot " " RESR By 30 e

DPEAOHO OHC O N+ HATUO NOHF : T N CEt

OFOH HImF InF I|Toasolut|onofll
(5.28mmol ), conpound 1m (5. 808 and D| BEA 6,
Exanhl©8g CpnipoundoRMEn(u22KY) whtreth K-ad" added >31y-

.07mmol ). The mxtgre was stirred at room
rrperaturefor/l diluted with Et QAc and washed with
7 -’ at? qGAlaCH Vur tinmes. The

Step3A
O
3a-1 3a

To a solution of compound 3a-1 (21.7g, 0.19mole) in diethyl ether (100ml) at 5-10°C was
added dropwise LAH (1M in ether, 200ml, 0.2mole). The mixture was then stirred at rt for
1h, cooled to 0-5°C. EtOAc (5ml) was added slowly, followed by careful addition of 6N HCI
(200ml), water (50ml) and ether (50ml). The separated aq. phase was further extracted with
ether (2x250ml). the combined organic layers were washed with brine (75ml), dried (sodium
sulfate) and concentrated at 0°C to remove cther. Distillation under reduced pressure

afforded compound 3a (10.5g).

Step3B

/X\OH /><\OJJ\C|

3a 3b

To a solution of phosgene solution in toluene (20% wt. 100ml, 188mmol) at 10°C was
added dropwise compound 3a over 20min. The mixture was stirred at rt for 3h, co-

evaporated with methylene chloride (5x40ml) to afford compound 3b (15.6g, 77% puity).
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organi c phase was dried over anhydrous MySO4,
filtered, and then concentrated in vacuo. The residue
woramopetord i ed by silica gel columm (Hexane/ Et GACT/ESH08/083541
l1to6: 4) toafford conpound In (2.85g9). M5 (ESI):
mz 706.53 (MtH). 10 Step IONNXr, ONNOOO ON
NONNOH 0O, HOO HFF In F exanple 1 To a
sol ution of conmpound In (2.85g, 4.04mmol) in THF MeCH
(28mL-12ml) at 0OC was added |ithium hydroxide
nonohydrate (1.02g, 24.2mol) foll owed by water
Stepd@2ni). 15 The mixture was stirred at roomtenperature
for 2 hours, cool to OC, acidified witiph 1Ny HCL to
pH 5 to 6. Sone orjgani ¢ sol vents were rignoyed in

vacuo, and esuict i ng nixturg&;ﬁéeg &

2009/ 064975 / US20087/ 1083541 wag extracted W th
Et OAc three tinmes (3x 150ml). The conbi ned organic
extracts were3bwashed with brine (3Qml), dried

(MSHM), filtered and concentrated in vacuo to afford
the title conmpound (-100% . MS(ESI): nmlz 678.41

Tou gt ot eGS0 SRR P OUT Bt Sy rowy
2N NaOH while the internal temperature did not excedd 30°C. The mix. was cooed to 10-
15°C, compound 3b (10.6g, 77%, 49mmol) was added slowly. The mixture was stirred at rt
for 15h, then at 60°C for 3h, cooled to rt, washed with methylene chloride (3x35ml), The
aqueous phase was adjusted to pH 2 to 3 with 6N HCI, extracted with EtOAc (3x70ml). The
combined EtOAc layers were washed with brine (20ml), dried (sodiun sulfate) and

concentrated to dryness to afford compound 3¢ (8.3g).

Step3D

HN DIPEA/DMF/HATU
OMe

To a solution of compound 1d (HCI salt, 13.57mmol), 3¢ (3.84g, 14.9mmol) and DIPEA
(7.1ml, 40.7mmol) in DMF (45ml) at 0 °C was added in portions HATU (5.95g, 15.6mmol).

Y
O
y_o{
pd O
A
zZ
o
O Z
;

The mixture was stirred at rt for 18h, diluted with EtOAc (400m) and washed with water,
half-sat.-aq. NaCl four times. The organic phase was dried over anhydrous Na,SQOy, filtered,

and then concentrated in vacuo. The residue was purified by silica gel chromatography

(Hexane/EtOAC =9 :1to 4 : 1) to afford compound 3d (8.6g).
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Step 2A Boc OHO B ,N Boc' NORLIiCOHBoc off FF F
F 10 1 2a Ethyl ester 11 (50 g, 132 mmol) was
waoele@eobssesl in THE (400 L), then further dil utedr/ws1o08/083541

MeOH (160 nL) and water (160 nmi). Li OHH2O (27.6 g, 660
nmmol ) was added and the reaction mxture was stirred

at rt overnight. The solution was acidified to pH - 2
using 1 M 15 HCl, then extracted with DCM (3 x 500

Stepdi-) - The conbined organic portions were dried
(Na2SO4), filtered, and concentrated. The crude

car boxyl i cid 2a was carried directly o t hout
any furt uryfication. Step 2B NOH O '
OH Boc

2009/ 064975 P

Z FF 20 2a 2b _PA
6‘ 8/ 083541 Car box¥i
d

132 ) w& ssolved in DCM (400 coolﬁed to
0 C\~ DVAP .3 g, 330 nmol ), sul fopam de 0 g,

132 mmol.), EDC (63. 3—¢—338 mmol wer e e nd
react é '\g iP¥2d at 0 C for 1 h r to el

t hen irred additional 5 48 h.CRea NHen,,
dild?edeAfﬁ: OAC (1.5 L) and extractet witf~1N HCL(2
X 750 nﬂ). Conmbi ned aqueous | ayers were
back-extraged with Et OAc, and the conbi ned3&t OAc

| ayers were washed with brine (1 L). Organic portions
were dried (Na2SO4), filtered, and concentrated.

I R R S LN I A TR
5  nitrogd080.582%d rithehiSheRsdd caldyseizBn 28 (0.5¢ 0.675mmol) was added. The

mixture was stirred at 110°C for 8h, cooled to rt, 2-mercaptonicotinic acid (1.014g, 6.7mmo)
and DIPEA (1.2ml, 6.75mmol) were added. The mixture was stirred at rt for 16h, filtered and
concentrated. The residue was dissolved in EtOAc, washed with aq. NaHCOs, brine, dried
(sodium sulfate). The solvent was then evaporated and the residue was purified by silica gel

10  flash chromatography using gradient elution (EtOAc/Hexane 0% to 25%) to yield compound
3e (2.6g). MS (ESI) m/z 587.30 (M+H).

Step 3F

Oj(@YO“
N y, O
NN

3e 3f

15

To a solution of compound 3e (3.1g, 5.28mmol) in THF/MecOH (32ml/14ml) at 0°C was
added lithium hydroxide hydrate (1.11g, 26.45mmol), followed by water (14ml). The
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Oo Oo~0 H.\ ,oBoc'" NNs HCIl NN HHCI H F F
FF2b 2c 15 Sulfonimde 2b (40 g, 112 mmol) was
wa@l2e0e064995 charged with a 4M HC1 sol ution in di PRENS2008/083541
(282 m., 1.13 nol), and the resulting solution was
stirred at rt for 1.5 h. The reaction m xture was
concentrated in vacuo, and the crude oil dissolved in
a mni mrum anount of DCM and triturated with hexane
mixtdrB ¥ ANETHREW TooPh Rinberture FoCaniRIutk dpMBSH 4thoed, Ny H@T(€99mI) was
and dried to give 32.4 g of the ?argeted conmpound 2c.
addedA@BWISAMDIRO0SNGE6 4PHb=PCTTIUS2R081cOBB 54 tractS] sph MtAAN

e BB B R B L0 G 810,000 44 R, R0,

filter€X A Fcentb@eddin SALM foQififord 3pgrm@%mq\45(Es1}: h8873.39 (M+H).
0.02mml ), 2c (1 eq.) and DI PEA (0.05nl, 5 0.287mm1)

in DM (Im) at 0 C was added HATU (24ng, 0.063mmol).
Stepj@e m xture was stirred at roomtenperature for 18h,

iluted with Et OAc and washed with hal f-sat.-aq. Nad

four tinmes. The organic phase was dried o anhydr ous
filtered, and then

N
D H-N i O\\S/’O
N 2 -
N \/
‘4 H

H "’/K O
3g-1

3f example 3

To a solution of compound 3f (16mg, 0.028mmol), 3g-1 (14mg, 0.034.) and DIPEA
(0.025ml, 0.14mmol) in DMF (1.8ml) at 0 °C was added HATU (15mg, 0.039mmol). The

mixture was stirred at room temperature for 2h, and purified by preparative HPLC to afford

the title compound (16mg). MS(ESI): m/z 785.26 (M+H).

>L/*, M-L =\’O‘><¢x Ar=

Example 4. Compound of Formula XV, wherein R =

O\‘ ’lo

s
\Q\/,Re/\/, G="N V
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concentrated in vacuo. The residue was purified by

preparative HPLC to afford the title conpound (6ng).
WOB(0RS64075 M z 781.20 (M+H). 10 Method |1 N\ |PET/NS1008/083541

ONONOOCD, DF OO H ONHNNNS OO0 ™

al", :THOOSOHOHHNF exanple 1 F DBU

exanple 2 F Conpound of exanple 1 (2.78g, 4.04 mmol)

and carbonyl dii mi dazole (1.11g, 6.85nmpl) 15 were

di ssolved in 22 m of anhydrous DVF and t esul ting

n was stirred at 40C for 1 hour. N
sadto
N7 IFE

)q fonam de (1.22g, 10.06mol
ol I owed thyo, @BU (0.96n1, \ 6.

re Hyb p$ IF,pCfor 5 hogrs. The
i o m xt ur d|-|Iu dvvlth et actte
0 ﬁCY\Ia QA
(400 washed W ter (2x50ml) /‘ =0
185 064975 PCY/ US2008/ 084543 W
0”'s .ated-aqueous NaCl solution (50nt), er
a ydr’ s (MySt4) anql concentrated in vacu The

resid was purified b1y silica gel chromat ogr aphy
(Hexa:'ﬁs/ EtOAc = 1 : 1to 0 : 1) to give FHBditle
compound (2.4g9). MS(ESI); mz 781.20 (M+tH). 5 Exanple
3. Compound of Fornula XV, wherein RML =V Ar= R =G
To a solkti@t ep@Dn@un@ 3f (1 53w, 00Q6Mmad), sbll (§.#mg, @03 LoapbRREA

(00235 et izl ot BB LB o trotied AT P s mmol. e

5 mixtite 4RsBhred IMBoM XhPES R DREIh A8 by Prefatatihv@HPLC to afford
the title compound (15mg). MS(ESI): m/z 787.39 (M+H).

>L/‘, TR E Y , Ar=

Example 5. Compound of Formula XV, wherein R =

0.0
AR
\/©k/ /H v/

,R’=CF;H, G=

C SN DIPEA
] OY el fk OY BN
A\ Oj/N OH F HATU j/ N~
O N—", 5 F
H K 2c F
10 3f example 5

To a solution of compound 3f (1.284g, 2.07mmol), 2¢ (0.681g, 2.34mmol) and DIPEA

(1.1ml, 3eq.) in DMF (16ml) at 0 °C was added in portions HATU (0.914g, 2.4mmol). The

mixture was stirred at room temperature for 1h, diluted with EtOAc¢ (180ml), and washed
15  with water (20ml), half-sat.-aq. NaCl (20ml), aq. 0.5M KH;PO4 (2x20ml), brine (20ml).

The organic phase was dried over anhydrous sodium sulfate, filtered, and concentrated in
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I h, cooled to 0-5C. EtOAc (5ml) was added sl owy,

foll owed by careful addition of 6N HC1 (200m), water
W@ 20nmy492hd et her (50ml). The separated ag. phBCEUSESS/083541

further extracted with 15 ether (2x250ml). the

conbi ned organic |ayers were washed with brine (75nil),

dried (sodium sulfate) and concentrated at 0C to

renove ether. Distillation under reduced pressure

vacuB TREGH. LR 437 (A R20hroshRRBBL) (EIOAc/BEkaneFshato 50%)
Cl 20 3a 3b

0 a solution of phosgenge solution in

to affood thertigle c@0Powrd (1.BYNMS(ESBnmit §0%85 @MdEHas added
dr opwi se conmpound 3a over 20m n. The m xture was

stirred at rt for 3h, co- evaporated wth nethyl ene

chl oride (5x40nl) to afford conpaynd 3b (15. 6q, ZZ

' BeZDYA
el oA PR MR B 27

%
. Ar=
c 5°To a m xture of f

mtiert-l euci ne)(l;. 8y, 40.8mmol) and 1, 4-di oxane (22m
N

de 0 OH while the internal
X te@:‘gagﬁg’d&d ndt ekcedd 30C. The mix. was cooed to
10- 15C, conpound 3b (10.6g, 77% 49mmovl) was added

~slowy. The m xture was stirred at rt for 15h, then
This gemp@@dfves rBenaresley dd sawe procedurshaddostnedrietEhgmplee or Example

id 5 n The agueous phase was adjusted to
S'M%E}%@t%ﬁsﬁgt{%)@kl, extracted with Et OAc (3x70nt).
The 10 conbi ned Et CAc | ayers were washed with brine
(20m), dried (sodiun sulfate) and concentrated to

dryness to afford conpound 3c (8. . St e%@
DVAIHA

Exanfple-N Nomigokhd of KdrMulaOXN, whaeirDR ", Ar=

0y

A58
\Q\/,Reé\/, G="N V

This compound was prepared by the same procedures as described in Example 3. MS (ESI):
m/e 757.51 (M+H).

O
Example 8. Compound of Formula XV, wherein R =>L/‘ , M-L -\ \W, Ar=

SON A4
NN =P =N V

This compound was prepared by the same proceduress as described in Example 3. MS (ESI):

m/z 771.23 (M+H).

O
Example 9. Compound of Formula XV, wherein R = /- , M-L -\ \W, Ar=

« /@\/ 0,0

oS
N V
,R’=CFH, G= H
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15

HN O 0O HOOO 1d 3d 15 To a solution of compound

ld (HO salt, 13.57mmol), 3c (3.84g, 14.9mvl) and
WORMPBA649(Y. 1m , 40. 7mmol ) in DVF (45nml) at 0 CP@EES2008/083541

added in portions HATU (5.95¢g, 15.6muol). The m xture

was stirred at rt for 18h, diluted with Et QAc (400m

and washed with water, half-sat.-aq. NaC four tines.

The organi ¢ phase was dried over anhydrous Na2SO4,

This Ebﬂlf)&ﬁﬁdwaszﬁ}eﬁd?gd B@ﬁfé safhi ‘b‘?('}'tteﬁﬁlteE ds HEMBEHR: E)ﬂﬂ@ple 2 or Example
resi due was purified by silica gel chromatography

5. M HeSdarm/zEt908a8 MI1).1 to 4 : 1) to afford conpound 3d
(8.69). PACGE 187 WD 2009/ 064975 PCT/ US2008/ 083541
Step3BE\ V' I ~N\ ~-N\ N ONO OONOVEO/\NOVEJ

O-NT, / OH',~ O H3d 3e A solytion of compound 3d
Exarfifle 949 P 1 ebuens o 1R N'Lﬂ\géuvvm\fh\/A:
xa 5pe(i)élr'c:)aei[?g]?rgﬂrmJ 9 ﬂa%Vrﬁt grﬂ]%m base cat al yst Zhan !

@(O 5g O. 675my3Q%,,Ovvas added. The mixture was
plﬁl\li%CT , cooled to rt,
apto i $bti i ¢ Aci d (1. 0149, 6. 7mm) and DI PEA
(1. 2rrfl 6. 75mmol ) were added. The mi xture was stirred
at rt for 16h, filtered and concentrated. The residue
Steplfs di ssol ved in Et OAc, washed with ag. NaHCOB, brine,
dried (sodiumsulfate). The sol vent was then
evaporated and the residue was purified by silica geI

10 flash chronat oggRREYHoYsHRBERT adi ent el ut i on OH
(Et OAc/ Hexane 0% to 25% to yield conpound (/3\63/

MB~(BSL) w7 587-36—(MH~—Step—3F O
HN O

2. < 10a
A OH

To a solution of hex-5-en-1-ol (1.3ml, 10.9mol), triphosphogen (1.46g, 4.92mmol) in 1,4-
dioxane (21ml) at 0°C was added dropwise DIPEA (1.7ml, 9.72mmol). The mixture was
stirred at room temperature for an hour, cooled to 0°C. To this was added slowly L-t-leucine
(1.28g, 9.72mmol) dissolved in 1N NaOH (9.8ml). The resulting mixture was stirred at room
temperature overnight, concentrated to remove half volume of dioxane, treated with 1N
NaOH (25ml), washed with ether (3x30ml). The aqueous phase was acidified to pH 2~3 with
6N HCI, then extracted with dichloromethane (3x30ml). The combined oranic layers were
dried (MgS04), concentrated to dryness to give compound 10a (2.5g) directly used in next
step.
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15

OO0 OOT,, NOW OMWNOHH OH 1CO 3e 3f 15 To a
sol ution of conpound 3e (3.1g, 5.28mmmol) in THF/ MeCH
W@ 3oiswanil) at 0C was added |ithi um hydroxi deCthyszoas/es3s41

(1.1 Ig, 26.45mmol ), followed by water (14nil). The
PACGE 188 WD 2009/ 064975 PCT/ US2008/ 083541 m xture was
stirred at roomtenperature for an hour, placed at 0C,
IN HC1(- 29nl) was added dropwi se until the m xture

StepigB PH = -5. The mi xture was extracted with Et OAc
(3x80nl). the conbined organic |ayers were washed wth
brine (30ml), dried (Na2HA)y filtered and

cancentrated in vacuo t@ afford 3f (-100% X
57339( JN \ 000 ON ON @
+TSO—IHNHOHO OH HATU H, S

39- 1l

arrpl e 3 Tpya solution of conpound 3f
0@28ﬁ‘m) , 3g-1 (1l4ny, 0034) and DI PEA 10(005rrfl
mmol ) in DWF (1.38n0) 0 C was addedhdA ' Ihpapme
mml ). The mnmmmAwas stirred
%e’\ﬁp WMure for 2h, and purified by prepaPat HveﬂPﬁC
to afdford the title compound (16ng). MS(ESI): mz
78f. 26 (MtH) . 10b

To a solution of compound 1d (HCI salt, 98mg, 0.218mmol), compound 10a (90mg,
0.35mmol) and DIPEA (0.24ml, 1.37mmol) in DMF (3ml) at 0 °C was added HATU
(133mg, 0.35mmol). The mixture was stirred at rt for 18h, diluted with EtOAc and washed
with half-sat.-aq. NaCl four times. The organic phase was dried over anhydrous MgSQy,
filtered, and then concentrated in vacuo. The resudue was purified by silica gel
chromatography (Hexane/EtOAC =6 :1to 4 : 1) to afford compound 10b (119mg). MS
(ESI): m/e 615.45 (M+H).

Step10C
\/@IN
’a
O
0" N
A Ring-Closure Metathsis
0 Oj/N OMe Hoveyda-Grubbs cat.
H
10b 10c¢

To a solution of compound 10b (119mg, 0.19mmol) in dichloromethane (20ml) was added
Hoveyda-Grubbs’ 1% generation catalyst (5 mol% eq.). The reaction mixture was stirred at
40°C for 20h. The solvent was then evaporated and the residue was purified by silica gel
flash chromatography using gradient elution (Hexane/EtOAC =9 : 1 to 7 : 3) to yield the
macrocyclic compound 10¢ (58mg). MS (ESI) m/z 587.44 (M+H).
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Exanpl e 4. Conpound of Fornula XV, wherein R=, ML
=\ Ar= o0so 15 R ="/, G = H PAGE 189 WD 2009/ 064975
weEFaIwesReD8/ 083541 | NI N O O~ 0 0 N O N HZCNES2008/083541

DPEAVv OO O+HJd HONHO O NOHHATUHAS NOH
H 4-1 3f exanple 4 To a solution of conmpound 3f (I 5ng,
0.026mmol ), 4-1 (8.4ngy, 0.031.) and DI PEA (0.025n,
0.14mmol) in DMF (1.8nl) at 0 C was added HATU (15nmg,
0.399pp! ). The 5 mxture was stirred at room
tenperature for 2h, and purified by preparative HPLC

he title conmpound (15ng). MJ(ESI): mz

_Exanpl e 5. Conpound of
\= R= CF2H, G =
O 0™ XN H2N NDI PEA |, ~ V

N O HATLIK. ONOHFS oH NOD
LiOH

Ox N OMe
I T ‘S e
»—’N "/K ", o

10¢

l/ﬁl X JLXNO

Q H N
N

10d
To a solution of compound 10¢ (58mg, 0.099mmol) in THF/MeOH (3ml/1.5ml) was
added 1N lithium hydroxide (1.5ml, 1.5mmol). The mixture was stirred at room temperature
5  for 20 hours. Most organic solvents were evaporated in vacuo, and the resulting residue was
diluted with water and acidified to pH 5 to 6. The mixture was extracted with EtOAc three
times. The combined organic extracts were dried (MgSQ,), filtered and concentrated in

vacuo to afford 10d (100%). MS(ESI): m/z 573.31 (M+H), 579.32 (M+Li).

10  SteplOE

H
O N—\_oOH O NN AN A
© j/ ° j/ NV
D Ve B
O H @] H /
10d example 10

This compound was prepared from 10d by the same procedure as described in Example 3.
MS (ESI): m/z 785.31 (M+H).
15
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ONOFHH2c F F 10 3f exanple 5 To a solution of

conpound 3f (1.284g, 2.07mmol), 2c (0.681lg, 2.34mmmol)
war@ombPEA (1.1m, 3eq.) in DMF (16ml) at 0 CPOEES2008/083541

added in portions HATU (0.914g, 2.4mmol). The mxture

was stirred at roomtenperature for 1h, diluted with

Et CAc (180ntl), and washed 15 with water (20nil),

hal f-sat.-aq. NaCl(20ml), aq. 0.5M KH2POQ4 (2x20nt),

brine (20nml). The organic phase s dri ed DEI

e OSSO VST S b e yang jcoNoeR PET B0

e residue vva852tax1d| ed by silica gel chromatography
n%&c/l—lexanez 0% to afford the title
) (ESI); mz 809.55 (MtH). Exan'ple6

This %&Hﬂdwe%f T réﬂ“bf‘th?é\éa g’i})%c%'dﬂregaé\/hés&ﬁ%ed 1 132 or Example

|s conpound ‘was prepare

5. Mp(loBledulzE8 548 (eddy.i bed i n Exanple 2 or Exanpl e 5 %S
(ESI): me 767.35 (MtH). i/ 10 Exanple 7. Conpound of
Formul a XV, wherein R=/'", ML =No"~"' , Ar= o0so
Thi s conmpound was prepared by the gane pro uLes.as

[ I 57517 ( H)/
Exanﬁgég @8&86@1 n’pogl%]gx érr%ﬁlﬁa XV,’ vvlier ein R ML A=
/@; oso R=1, d—| Thls conmpound was prepared by

e c s described in Exanple 3. M

(ES/)ﬁ @gﬁ%é 7T 9?(MH—D. Exanpl e 9. Conpound of
Fornmula XV, wherein R ML Ar= o0so R= CF2H, G = H

This compound was prepared by the same procedures as described in Example 2 or Example

5. MS (ESI): m/z 795.58 (M+H).

- A
Example 13. Compound of Formula XV, wherein R = /- , M-L =\ 7<\/\/, Ar=

0,0
/~ sl,
\/@\/, R'= é\/, G- v/

This compound was prepared by the same procedures as described in Example 3. MS (ESI):
m/z 785.29 (M+H).

/ A/
Example 14. Compound of Formula XV, wherein R = /- , M-L =\ 7<\/\/, Ar=

O..0
/~ N
\/©\/, R="Y.6="N V

This compound was prepared by the same procedures as described in Example 4. MS (ESI):
m/z 787.39 (M+H).
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PACGE 191 WD 2009/ 064975 PCT/ US2008/ 083541 This

conpound was prepared by the sane procedures as
wale@aioodsesl i n Exanple 2 or Exanple 5. M5 ( ESIPCT/DA208/083541

795.34 (MtH). Exanple 10. Conpound of Forrmula XV,

wherein RML Ar= o0so 5 Al' R=G=H"*V SteplOA 1.

triphospogen/DIPEA 1O OOH ~ OH~ ON 2. H2NO I0a H

A OH 10 To a solution of hex-5-en-I-ol (1. 3nﬂ,

10.9nol ), triphosphogen (1.46g, 4.92mmol) in1,4-

Exar 1g;§népgn§&%a offiorfifiaves aflde SN

re was ﬁlrred dt room
nperature for q\pour cooled to OC. To this was
d sIomAy L t tﬁy (1.28g, 9.72mml) dissol ved
in I he resulting m xture was stirred
at room tenperature overni ght, concentrated to renove
hal f vol une of dioxane, treated with IN 15 NaOH
This ¢@Bpdynd wagiveghred bihthetshee @80t s dTsbatueiusnbha e Example

H2-3 wwth 6N HCl, then extracted
5]M§?€%ﬁdpgﬁﬁgﬁ%ﬁé?ﬂihe (3x30ml). The comnbi ned oranic
| ayers were dried (MyS04), concentrated to dryness to
gi ve conpound 10a (2.5g) directly used in next , step.

PAGE 192 WD 2009/ 064975 PCT/ US20084083541 N,d%g
Exan@Ht 16. Compotind ofl Nrinulad XV, whtedad=C K, 004 =% =
N OVe DI PEA/ DVF/ HATU NT, 0 H

/\\’I
XY =Y, 6-"N V

This compound was prepared by the same procedures as described in Example 3. MS (ESI):
m/e 771.11 (M+H).

>L/‘ , M-L :\/O\*%\/ , Ar=

Example 17. Compound of Formula XV, wherein R =

[::] 0.0
A1
X y 4 /H V

, R’=CF;H, G=

This compound was prepared by the same procedure as described in Example 2 or Example

5. MS (ESI): m/z 795.21 (M+H).

>L/‘, M-L =\’O\><A’\, Ar=

Example 18. Compound of Formula XV, wherein R =

0.0
/ \\l,
\/@\/ R'= /\/ G- N V

This compound was prepared by the same procedures as described in Example 3. MS (ESI):
m/z 799.25 (M+H).
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Old 10b To a solution of conpound |Id (HO salt,

98ny, 0.218mmol), conpound 10a (90ny, 0.35mmvl) and
WORMPBA64905 24n, 1.37mmol) in DVF (3nml) at 0 C mempUsSHMdE0R3541

HATU 5 (133ng, 0.35mol ). The m xture was stirred at

rt for 18h, diluted with Et OAc and washed wth

hal f-sat.-ag. NaC four tinmes. The organi c phase was

dri ed over anhydrous MgSO™4, filtered, and then

concentrated in vacuo. The resudu%/as purified by

Exar 152, SIS A0 20N, e ;.\?%%Mf

/@%45(M+H) 1OStg:pICIZ\\IN~N\ I / ONO
n%dmxbe I\é is 00 \/ N Ow Hoveyda-Grubbs
cal/ % HOH'< OO 10b 10c To a

sol uti on of corrpound I (119ng, 0.19mml) in
di chl oronet hane (20nl) was added Hoveyda- Grubbs' 1st
This gempowtdi was wapatbd by th{eSsanel froeglujes aflkesaridad in Bramplr duMS (ESI):
o/ %ﬁ ZM{ ed at 15 40C for 20h. The solvent was then
z ZZ& and the residue was purified by silica gel
flash chromat ography usi ng gradi ent el ution
(Hexane/EtOAC = 9 : 1 to 7 : 3) to yield the

macrocyclic conpound 10c (58ng). (ESI) mgz \55%7/\‘3(
Exanfié-Bf).. CBAGRuADE RMEm20AV DA ¢m P ’M(LS#&’SS 4 PAr=
OO NI \' N ONOUGHOOe N OH
X Y R'=CF.H, G= H V

This compound was prepared by the same procedures as described in Example 2 or Example

5. MS (ESI): m/z 823.21 (M+H).

>L/\, ML :\/0\></\4\/

Example 21. Compound of Formula XV, wherein R =

0.0
/ \\l,
\/@\/ R'= /\/ G- N V

, Ar=

This compound was prepared by the same procedures as described in Example 3. MS (ESI):
m/z 813.42 (M+H).

>L/‘, M-L =\’O\><A’\, Ar=

Example 22. Compound of Formula XV, wherein R =

0.0
/ \\l,
\/@\/ R'= /\/ G- N V

This compound was prepared by the same procedures as described in Example 4. MS (ESI):
m/z 815.43 (M+H).
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(ax % HONI,, ONT HO IGC 0 10d To a solution of
conpound 10c (58ng, 0.099mmol) in THF/ MeOH (3nil/ 1. 5ml)
worwo/oedded | N [ithium hydroxide (1.5nm, 1.5nmmpCY/USHL083541

m xture was stirred at roomtenperature 5 for 20

hours. Mst organic solvents were evaporated in vacuo,
and the resulting residue was diluted with water and
acidified to pH5 to 6. The m xture was extracted with

Et OAc three tinmes. The conbi ned &lr/am c extr cts were

Exantgl g? d&%g{?ﬂ%{% lr&%(%\éa!f’ﬂer%%z 573. 3tf\ﬂw|+‘>$ 579. 32 % Ar-

L|) 10 StepI/CE,N ONONNI\ /exHOO ,0 O
X / HO( NOHOO 10dexanp|e10
Thi s’%oﬁzﬁéﬂn@v\aﬁp pared from 10d by the sane
procedure as descri bed in Exanple 3. M (ESI): mz
785.31 (MrH). 15 PAGE 194 WD 2009/ 064975
This P@hpIBRACOS/ 1883H&lby theaami eprdctduiCe apdesedbat inAdrampl@a2 ¥Example

in = 1 L Ar)= oso R=CF2H, G = H This
S'Mmdﬁ/&%ﬂs‘” ed by the sanme procedures as
described in Exanple 2 or Exanple 5. Ms (ESI): mz
795.53 (MtH). 5 vo

O -
Example 24. Compound of Formula XV, wherein R = /- , M-L -\ \/\/\/, Ar=
O\\ ’IO

‘\’Q/',R’ZA/, G—/N v

This compound was prepared by the same procedures as described in Example 3. MS (ESI):
m/z 763.25 (M+H).

O P
Example 25. Compound of Formula XV, wherein R = 7 , M-L =\ \/\/\/, Ar=
0,0

'\@‘ /' Ro= Ay NV

CFZH G= H

This compound was prepared by the same procedures as described in Example 2 or Example

5. MS (ESI): m/z 787.22 (M+H).

ROF
>L/‘, ML Oy Ar=

Example 26. Compound of Formula XV, wherein R =

0,0
/~ sl,
\/@\/, R'= é\/, G- v/
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Exanpl e 12. Conmpound of Forrmula XV, wherein R ML ~
Ar= o0so X/, R= CF2H, G = H This conpound was
w@r@passads by the sane procedures as descri bed PET/US2008/083541

Exanple 2 or Exanple 10 5. M5 (ESI): nfz 795.58
(MrH). vo Exanple 13. Conpound of Formnula XV, wherein
RML ~ A= o0so/,R=~/, G=H15 This conpound was
prepared by the sane procedures as described in

StepEBprl e 3. Ms (ESI): mnmlz 785.29 (MtH). vo Exanple
14. Conpound of Formula XV, wherein R ML ~ Ar= o0so0

I, R=, G= HN\;{'BrZO This conpou;am;jgso@repared by
t he same procedures as described in nple 4. M5

(ESI): mz 787.39 (M:H). PAGE 195 WD 2009/ 064975
PCT/ US2008/ 08354k, ;vo Exanple 15. Caspound of Formul a
XV, wherein RML ~ Ar= o0so X, R=CF2H, G = H This
conpound was prepared by the sane procedures as

To. S5 ek Gl HERTBLS g Py Rl S (T

etherV(@@thLﬁ%anMiOnﬂYa‘{ “95RE ﬁlqu‘i’cﬁN2 Bnd tdRucnelthitt) way adfeddtbpwise n-

mpound was prepared by the sane procedures as
BuLlo(é sScMu ip éldxann, 51@n®1) e EsIWas stipred atzthat, t@mpemwg for 1.5hand

the b?%%%ﬁperature wasaR oweraqo rise gradlq}lﬂyato%vc ove? l’ZeSh quenched Wlth aq .
solution of NH4CI (1.4g in 20ml of water). The mix. was stirred for 15min. To the separated
organic layer was added MecOH (50ml), followed by adding NaBH,4 (1g) in portions at 0°C.
The mixture was stirred at rt for 0.5h, cooled to 0°C, quenched carefully with 1N HCI, to pH
~3, extracted with ether (3x). The combined organic layers were washed with aq. NaHCO3,
brine, dried (Na2S04) and concentrated at 0°C. The residue was purified by distillation to
yield 26a (1.3g).

Step 26B

1f 26b
To a solution of compound 1f (6.23g, 11.10mmol) in methylene chloride (100ml) at 0°C was
added pyridine (5.4ml, 67mmol), followed by dropwose addition of phosgene solution (20%
wt. in toluene, 17mmol) over a period of 0.5h. the mixture was stirred at rt for 0.5h, diluted
with EtOAc (500ml), washed with water (70ml), brine (2x70ml), dried (sodiun sulfate),
filtered and concentrated to dryness to afford compound 26b (5.3g). MS(ESI): m/z 515.28
(M+H)
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0so R =CF2H, G = H 15 This conpound was prepared by
the sane procedure as described in Exanple 2 or
wez@apbe755. M5 (ESI): mz 795.21 (MtH). ExanpP@T/1182008/083541
Compound of Formula XV, wherein R ML =V 0J~-N \, Ar=
oso This conmpound was prepared by the sane procedures
as described in Exanple 3. M5 (ESI): mz 799.25
(MrH) . PAGE 196 WD 2009/ 064975 PCT/ US2008/ 083541
Stepwl e 19. Conpound of Formula XV, wherein R ML
~X, Ar= oso X/, R=*, G = HThis conpound was

prepared he sane procedures as descr

Exanpl S| 5 mz 801.22 ( e~20.
Conpound o rmj @» , wherein R ML =V 0J~NF =
0s0 R =CF2H,oGS 0 This conpound S pr R

t he sane pro edures as described i anpl e?2 or
Exanpl e (ESI): m—Zz—823721 (FW{H). le 21.
ConpoundD r oM XV, wherein R MY, Ak o _dtie" M,
GH o jThl conpound was prepared/r\%j?he anme

pr oc e Bescribed in Exanple © ESI?: mz
813. 42 (M+ Exanpl e 22. Conmpound of HEbrmul'a XV,
wherein R =V0-1 X ~\, Ar= 0so 20 R=72/, G= H-

Thi s conpo r'?d was prepared by the sane proedures as
described in Exanple 4. M5 (ESI): mz 815.43 (MH).

To a solution of compound 26b (4.89g, 9.5mmol) and 26a (~1.4eq.) in methylene chloride
(65ml) was added molecular sieve (4A, 5g). After the mixture was stirred at rt for 0.5h, DBU
(2.1ml, 16=4mmol) was dded. The resulting mixture was stirred at rt for 2h and
concentrated. The residue was purified by silica gel flash chromatography using gradient
elution (EtOAC/Hexane 0% to 25%) to yield compound 26c¢ (6.1g). MS (ESI) m/z 623.34
(M+H).

Step 26D

OMe

Compound 26d was prepared from compound 26¢ by the same procedure as described in

Step3E of example 3. MS (ESI) m/z 595.01 (M+H).
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PAGE 197 WD 2009/ 064975 PCT/ US2008/ 083541 Exanple 23.
Conmpound of Formula XV, wherein R ML =V QJ ~X, Ar=
WO@INH497TR =CF2H, G = H~ Thi s conmpound was pr eper/e82008/083541

t he same procedures as described in Exanple 2 or

Exanple 5 5. M5 (ESI): nlz 837.41 (M+tH). Exanple 24.

Conmpound of Formula XV, wherein R=>~/" |, ML

AO-~/, A= 0"0Ok /s\ /| R= G~H sV 10 This conmpound
StepV$E prepared by the sane procedures as described in

Exanple 3. M5 (ESI): mz 763.25 (MrH). Exanple 25.

Conpound For mJI a XV, wherein R = >~/'

AO-~] ./, R=CF2H, G H N
co by the sane procedufes¥as |
desc 2 or Exanple 5 ESI) :

78T Exanpl e 26. Corrpou of For?rul & xv,
wheyéin R A~i 0~~~/ , Ar=_asg@ 20 G=1/ PAGE

649%@I PCT/ US2008/ 083541 St e@26 / /] Br

&-1 26a To a sol ut % OH

), HCOOEt (3.Sm, i
( 100mihi- her (30mndl)- pent ane (30rrfl) aty - 956 (i qui d
N2 and tol uene bath) was added dropwi se n- BuLi (2.5 M
in hexane26d0ni, 25mmol). The mix. was stirrgg at that
tenperature for 1.Shand the bath tenperature was

Compdunovid¥sd vtas prépses dgir@d wampyurtd2 @b yothe sarie pRicedigaendésedbed in

StepdH Se:ainle 3. MS (ESI) m/z 581.15 (M+H).

Step 26F

26e example 26

Compound example 26 was prepared from 26e by the same procedures as described in

10  Example 3. MS (ESI): m/z 793.20 (M+H).

RF
>%%,BAJJZ\(O\;>§5?>/,AJ=

Example 27. Compound of Formula XV, wherein R =

O..,0
/ e
\(E::L>/ R'= /”iy G- N \‘7

This compound was prepared from compound 26e by the same procedures as described in

15  Example 4. MS (ESI): m/z 795.43 (M+H).
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solution of NHACL(1l.4g in 20nl of water). The m x. was

stirred for 15mn. To the separated organic |ayer was
w@odaededorOH (50mL), foll owed by addi ng NaBH4 (RQG/US2008/083541

portions at 0OC. 10 The mi xture was stirred at rt for

0.5h, cooled to 0C, quenched carefully with IN HCL, to

pH -3, extracted with ether (3x). The conbi ned

organic layers were washed with ag. NaHCQO3, bri ne,

dried (Na2SO4) and concentrated a&;ﬂ The re$ due wa

Sau

1 e
Exa“g’g%h% é&@@ﬂﬁ#@@ ‘%Sﬂﬁe %r OVE H2N or%t : er_
@ 0 OCONE'* o.l,b 26b To a soI ut| on of conpound if
2 11, 10m~r¢ﬁ‘{%1 nmet hyl ene chl oride (100m ) at OC
mﬂ?&a py Tdi 1~dfys 4ml, 67mol), fol | owed by
dr opwose addition of phosgene solution (20% wt. in

toluene, | 7mml) over a period of 0.5h. the mxture
This wampstrid wesl paparctl ffaon cOmpbhyndiZéeube the2Gnwi poc&tu@icas described in

0 , shed  w r (70mL), brine (2x70ntl),
Exa ?8%%4@ uﬂﬁéﬁlﬁ'g{w%?‘filtered and concentrated to
dryness to afford conpound 26b (5.3g). MS(ESI): mz
515.28 (M+H) PAGE 199 WD 2009/ 064975

PCT/ US2008/ 083541 Step 26C\ \ I~ \ \ \ | N
ExanI&29.FCQmio@ideo {F DX a0V, whireM IO-H 7260-126% Y\{\/ Ar—

f0| ution of conpound 26b (4.89g, 9.5mvl) and 26a

1.4eq.) in metpyhghe chloride
S e L e

This compound was prepared by the same procedures as described in Example 3. MS (ESI):
m/z 756.23 (M+H).

H
N 2
Example 30. Compound of Formula XV, wherein R = /- , M-L -\ \/\/\/, Ar=

.R=CF,H, G= H‘ V

This compound was prepared by the same procedures as described in Example 2 or Example

5. MS (ESI): m/z 780.19 (M+H).

=
Example 31. Compound of Formula XV, wherein R =>L/‘ , M-L :\/\/\/\/, Ar=

0,0
/~ sl,
\/@\/, R'= é\/, G- v/

This compound was prepared by the same procedures as described in Example 3. MS (ESI):
m/z 755.13 (M+H).
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5 (65nl) was added nol ecul ar sieve (4A, 5g). After the

m xture was stirred at rt for 0.5h, DBU (2.1nm,
waeesdndlry was dded. The resulting m xture wasPGI/UB20081083541

at rt for 2h and concentrated. The residue was

purified by silica gel flash chromatography using

gradient elution (EtQAC/ Hexane 0%to 25% to yield

compound 26c¢ (6.1g). M (ESI) rriz 623.34 (M+H). 10

Step 26D\ | NNI \ XX ONF (S\FON FOONDO

2

Exan%3§r gg%%nﬂﬁ}o%@gﬁp%ﬁ%ﬂ%{ﬁ % t hé sams procedur é Ar=

described in Q508tep3E of exarrpl e 3. Ms (ESI) niz
. GE> WD 2009/ 064975
PC/&%Z&?BHOQB541H Yep 26E N\ Ilzz~ F 1 / ENI J

FONFONOO OyNO®B ~-NOH JH'1I( OH'" O

This compound was prepared by the same procedures as described in Example 2 or Example
5. MS (ESD): m/z 779.26 (M+H).

>L/‘, TR , Ar=

Example 33. Compound of Formula XV, wherein R =

O..0
A \\ 2
\/©\/, R’Zé\/, G= V

Step 33A

A mixture of 3e (1.52g, 2.59mmol), Pd-C (10% wt. 182mg) and EtOAc (38ml) was
hydrogenated for 10h, filtered and concentrated. The residue was purified by silica gel flash
chromatography using gradient elution (EtOAC/Hexane 0% to 25%) to yield compound 33a
(1.3g). MS (ESI): m/z 589.27 (M+H).
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26d 26e Conpound 26e was prepared from conpound 26d
by the sane procedure as described in Step3F of
wex@apb®73. MsS (ESI) mz 581.15 (MtH). 5 Step PGFUS20bB/W83541

N\WFFI V1 / FONFONOOOO ONOdAONN
NS 0O ONOHHH 26e exanple 26 Conpound exanple 26
was prepared from 26e by the sanme procedures as
described in 10 Exanple 3. M5 (ESI): niz 793. 20

Step 8MH) . F Exanple 27. Conpound of Formula XV, wherein
RML Ar.= A G = H- This conpound was preparedfrom

R =
pr epaped fr o rrpound 26e by the saffe pro res as

descr!bedolnN n%le"S_IVB_'(ESI) mé 8127 |Q/IH-I)

N | e nd of Forrrul% rein

Ar :O N "/, ’/ O
H N

33a 33b

Compound 33b was prepared from 33a by the same procedures as described in Step3F of
5  Example 3. MS(ESI): m/z 575.15 (M+H).

Step 33C

33b example 33
10
Compound of example 33 was prepared from 33b by the same procedures as described in
Example 3. MS (ESI): m/z 778.39 (M+H).
O
Example 34. Compound of Formula XV, wherein R =>L/‘ , M-L -\ \X/x, Ar=
SO A4S
S 0 2 e A
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\' /, R=G=/HN**"V 10 This conmpound was prepared by
the sane procedures as described in Exanple 3. M
W@ EBPP6497311 z 756. 23 (MrH). N Exanpl e 30. ConppChuSmis/083541

Formula XV, wherein R=/', ML Ar= o0so \ /, R =CF2H,
G= H~ 15 This conpound was prepared by the sane
procedures as described in Exanple 2 or Exanple 5. M
(ESI): mz 780.19 (MtH). / Exanple 3 | . Conpound of
Formula XV, wherein R=/'" , ML =V/w, Ar= R=G=H
20 This conpound was prepared by the same procedures

This asmpewsl wireprcparcEtmnpB3b By tivSsaiESprpcedungszas alsSerit®d in Example 4.

2009/ 064975 PCT/ US2008/ 083541
MS é&@iﬁ%ﬁj@% @%Iﬁlzond of Fornula XV, wherein R= /"
ML =\/w/, Ar= o0so x ~/,R CFZH%LG- H Thlsmnd

resyasdeskrd
Exa i%%rggﬁ'ﬁ’@?“%fa%? URELV, Rh ﬁl((]kgsn };{‘i 779.26 (M

/@;anple 33. Conp /)Q‘gg of Fornula XV, wherein R ML =V0

dgs%%xN%U% ep Sﬁ",f \OI\I\HT’-IEIOOI\Ijt") I\

This compound was prepared from 33b by the same procedures as described in Example 5.

MS (ESI): m/z 811.26 (M+H).

Example 36. Compound of Formula XV, wherein R —>L/ , M-L =\ X , Ar=

Ly om0 %

R’=CF;H, G= H

This compound was prepared by the same procedures as described in Example 35. MS (ESI):
m/z 769.35 (M+H).

O
Example 37. Compound of Formula XV, wherein R = /- , M-L -\ \/\/\/, Ar=

0. .0
[: j /~ e
X Y r="Y.6="N V

This compound was prepared by the same procedures as described in Example 34. MS (ESI):
m/z 761.62 (M+H).

Example 38. Compound of Formula XV, wherein R —>L/ , M-L =\’ \/\/\/ Ar=

Ly om0 %

R’=CF;H, G= H
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10 3e 33a A mxture of 3e (1.52g, 2.59mvl), Pd-C
(10% w . 182ng) and Et OAc (38ml) was hydrogenated for
wQ0d09/06497% er ed and concentrated. The resi due WeST/US2008/083541

purified by silica gel flash chromatography using
gradi ent elution (EtOAC/ Hexane 0% to 25% to yield
conpound 33a 15 (1.3g). M5 (ESI): mz 589.27 (MH).
PAGE 203 WD 2009/ 064975 PCT/ US2008/ 083541 Step 33B N

This E(\mﬁo&dl\!v g}‘e@r&i by SENE RIS adtids Qi iPER3/p R3S, MS (EST):

npound was prepar ed from 33a by the sane
7(86&86(%#1&)5 as described in Step3F of 5 Exanple 3.
I\/IS(ESI) mz 575. 15(I\/HrH) Step 33 NN ON ONOO

(@)
Exangde S30ComRpBtHel T elentrs) BhasnRe plotled s o Tan byh

e same procedures fs described in Exanple 3. M
SI) %/\/78 38X : Exarrpl e 34. Conpound of
: ,vﬁeTeHn =/'", ML =VO Ar= 0so0

This compound was prepared by the same procedures as described in Example 33. MS (ESI):
m/z 773.49 (M+H).

O .
Example 40. Compound of Formula XV, wherein R =>L/‘ , M-L =\ \/\/\’\, Ar=

QP
\Q\/ R'= /\/ G—/N V

This compound was prepared by the same procedures as described in Example 34. MS (ESI):
m/z 775.36 (M+H).

O .
Example 41. Compound of Formula XV, wherein R = 7 , M-L -\ \N\’\, Ar=

B o A

R’=CF;H, G=

This compound was prepared by the same procedures as described in Example 35. MS (ESI):
m/z 797.34 (M+H).

O
Example 42. Compound of Formula XV, wherein R =>L/‘ , M-L -\ \/\/\/\/, Ar=

O..,0
/ e
\Q\/ R'= /\/ G- N V
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15/, R="/, G = H PAGE 204 WD 2009/ 064975
PCT/ US2008/ 083541 Thi s conpound was prepared from 33b
whyoovierosane procedures as described i n Exanpl BCHUS2008083541
(ESI): mz 789.37 (M+H). Exanple 35. Conpound of
Fornmula XV, wherein R=/', ML =V0O Ar= o0so 5 Al,
R =CF2H, G = H This conpound was prepared from 33b by
the sane procedures as described in Exanple 5. M
This eéﬂaaund’%gs Rddar&Bok ME"%me %%c%&@@?ﬁ@dé@qbegqmgﬁgleof 3. MS (ESD):
rmul a XV, wherei'n R = , 0SO
HI/ZR7-‘E1:F(2«HHB = H This corrpound was prepar ed by the sane
procedures as described in Exarrpl e 35. Ms (ESI): mz

9.35 (Mr 15 Exanpl e 37.
Exangplifa; RORPOULO POk i Bhérciif oo Ry lges Go RE & . Ar-

i s conmpound msogbepar ed by the sane procedures as
scribeg\in Ex 4. Ms (ESI): 20 mz 761.62

MVFl)R =Exa14p|(b 3 8. npound of Fornmula XV, wherein R
, ML =Vo'*-~/, Ar= o0so x /, R=CF2H, G H
PAGE 205 WD 2009/ 064975 PCT/ US2008/ 083541 Thi s

This 6SAPQHACY &Pey ad Qlyl ﬁfe §REB 2 PIQESSHANI8 Ex@ple 34. MS (ESI):
° escrlbedé,quﬁ%?xanpe 35, ( I)a?1 n z 7813 3 FGH) (ESD

m/z FEaMFE8R.  Conpound of Forrrula XV, wherein R = >~/
ML Ar= oso R=GH- 5

0)
/ -
Example 44. Compound of Formula XV, wherein R =>L/‘ , M-L =\ 7<\/\/, Ar=

B o

R’=CF,H, G=

This compound was prepared by the same procedures as described in Example 35. MS (ESI):
m/z 811.28 (M+H).

>L/‘, M-L =\’O\></\’\, Ar=

Example 45. Compound of Formula XV, wherein R =

O..,0
/ e
\Q\/ R'= /\/ G- N V

This compound was prepared by the same procedures as described in Example 33. MS (ESI):
m/z 801.57 (M+H).

>L/‘, M-L =\’O\></\’\, Ar=

Example 46. Compound of Formula XV, wherein R =

O..,0
/ e
\Q\/ R'= /\/ G- N V
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Thi s conmpound was prepared by the sane procedures as

described in Exanple 33. M5 (ESI): mz 773.49 (MtH).
waE@apbe7310. Conpound of Formul a XV, wherei n RPOF/LSA08/083541

oso 10 \ /,R =", G H- _ This conpound was prepared by

t he same procedures as described in Exanple 34. M5

(ESI): mz 775.36 (MtH). 15 Exanple 41. Conpound of

Formul a XV, wherein R ML Ar= o0so R=CF2H, G = H This

r .
This ggg}g@#fggxaé’ﬁﬁe%&xgﬂ%f &d sg’ﬂﬂe k}/g&e&?r@??soﬁe%&?@ 1§9Ex§r§1 le 3If‘|) MS (ESI):

m/z 803. Fxdhidile 42. Corrpound of For mJI a XV, wherein R ML
Ar- 0so PAGE 206 WD 2009/ 064975 PGT/ US2008/ 083541
Thi's_conpound was prepared by. t he
Exanple &7 beurpindsdigsmeleasV Wéerev_@r mM- L7s§ 41 (m \, Ar=
anpl e 43. Conpogngd of Formula XV, wherein R ML Ar—
o Xal, R=G 7’,\%\?5 Thi's conmpound was prepared by
X ¥ he’ skim€ Hoceduries s described in Exanpl e 34. NS
(ESI): mz 789.26 (MtH). ,0 Exanple 44. Conpound of
Formul a XV, wherein RML =~\ /, Ar= o0so 10\ a /,

This Bormpdiid w3 prefdredBy fhe GORP 9%H&Qddi@§a§&&9ﬁ6e%Qn @kaﬁlbfe ﬁJﬂWPS (ESI):
. gocedures as described in Exanple 35. M5 (ES
Z

PH0AY(HEH) . 15 Exanpl e 45. Conpound of For rrul a XV

wherein R ML Ar=
_0O
j\/\,M_L:\ \></\/X,Ar:

Example 48. Compound of Formula XV, wherein R =

0.0
/ \\l,
\/@\/ R'= /\/ G- N V

This compound was prepared by the same procedures as described in Example 33. MS (ESI):
m/z 815.46 (M+H).

>L/*, M-L =\’O\></\/X, Ar=

Example 49. Compound of Formula XV, wherein R =

QP
\Q\/ R'= /\/ G_/N V

This compound was prepared by the same procedures as described in Example 34. MS (ESI):
m/z 817.46 (M+H).

>L/*, M-L =\’O\></\/X, Ar=

Example 50. Compound of Formula XV, wherein R =

Bl o

R’=CF,H, G=

This compound was prepared by the same procedures as described in Example 35. MS (ESI):
m/z 839.46 (M+H).
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oso This conmpound was prepared by the sane procedures
as described in Exanple 33. M5 (ESI): mz 801.57
W@ koobine4929 Exanpl e 46. Conmpound of Fornul a XV, P@UTESm08$1083541
RML Ar= oso R="/, G=H d PAGE 207 WD 2009/ 064975
PCT/ US2008/ 083541 Thi s conpound was prepared by the
sane procedures as described in Exanple 34. M5 (ESI):
mz 803.57 (MtH). Exanple 47. Conmpound of Formula XV,
wherein R ML Ar= o0so R =CF2H, Gg\H 5 Thic?mund
r resyas des _
B BB Ry e, B ey EXarp! e 45 A
/@gpound of For IoaS®<V wherein R=/', ML A 0~X, Ar=
R = G.= Kt 10 Thi s conmpound was prepared
X by /th%:s?r?t_(’pgo:ceaures as described in Exanple 33. M
(ESI): mz 815.46 (MtH). Exanple 49. Conpound of
Formul a XV, wherein R ML A 0~X, Ar= o0so 15\ /,
R =/, GH-V This conpound was prepared by the sane
5 gt gggcedures as described in Exanple 34. M5 (ESI): mz
°P8Y*. 46 (MrH). 20 Exanpl e 50. Conpound of Fornula XV,
wherein R =/ A2ML AO0~X, Ar= o0so\ /, R 2H, G= H
Thi s conpoun phepared by the sane procg es @s
descri bed i e| M5 (ESI): = z |

26d S1a

A mixture of 26d (2.55g, 4.286mmol), Pd-C (10% wt. 255mg), DIPEA (1.5ml) and EtOAc
(65ml) was hydrogenated for 4h, filtered and concentrated. The residue was purified by

10  silica gel flash chromatography using gradient elution (EtOAC/Hexane 0% to 25%) to yield
compound 51a (1.83g). MS (ESI): m/z 597.05 (M+H).

Step 51B

51a 51b

15
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m z 839.46 (M+H). PACGE 208 WD 2009/ 064975
PCT/ US2008/ 083541 F F Exanple 51. Conpound of Formnul a
wxXrgoomberein R ML Ar= ANA V R=GH 5 Step BABUR00$083541
JJILXNQ F ONz"] FONOO OOMN OW OWN O H,,
OH',~ O26d 51a A mxture of 26d (2.55q,
4.286mol), Pd-C (10% wt. 255ng), DI PEA (1.5ml) and
Et OAc (65ml) was hydrogenated for 4h, filtered and
ComPARRENY R0 PrepdRB &R BHHVRS sPAY T hedaly phGeinle! &adescribed in
gel flash chromatography using gradient elution
Step e fOx@mipexa S (BS 1) 0/253B . MdM/ildl. d  conpound 51a
(1.83g). Ms (ESI): mz 597.05 (MtH). Step 51B F N F
FONFON OOONOWONOHd NOONTOHH b5la
Step 51€ 15 PAGE 209 WD 2009/ 064975 PCT/ US2008/ 083541
Conpound 51b was prepared from conpound 5la by the
re as described in Step3F xanmpl e 3.
M5 (ESI) 583N04 ( MtH) .

ge =

@)
O
\_(O
:§3
O>,
Z\_<O
7\‘\ pd
O

5 51b example 51

Compound of example 51 was prepared from 51b by the same procedures as described in

Example 3. MS (ESI): m/z 795.27 (M+H).

R F
ﬁ\/\ , M-L :\/O\>§/\/, Ar=

10  Example 52. Compound of Formula XV, wherein R =
0,0

s
\Q\/,Re/\/, G="H V

This compound was prepared from S1b by the same procedures as described in Example 4.
MS (ESI): m/z 797.43 (M+H).
15

RF
>L/‘, ML =N A

Example 53. Compound of Formula XV, wherein R =

O..,0
A, S
\/C\/ /H v/

, R’=CF;H, G=

This compound was prepared from S1b by the same procedures as described in Example 5.

20  MS (ESI): m/z 819.43 (M+H).
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Step 51C NN i \ N FFFON FONOO OONONN
NO,O OHNOH , OHH 5 51b exanple 51 Conpound of
wex@apbe®751 was prepared from51b by the same PCT/US2008/083541
procedures as described in Exanmple 3. M5 (ESI): niz
795.27 (MtH). F F 10 Exanpl e 52. Conpound of Formul a
XV, wherein R=/', ML Ar= A= Hd This conpound was
prepared from 51b by the sane procedures as descri bed

in Exanple 4. M (ESI): mz 797. (I\/H—|) 15 F F

EanSR, Boftpu PRy R B e X o e

om 51b by the sarre procedures as described in
N M5 (ESI): nmlz 819.43 (M+H). PAGE 210 WO
1&6479::‘5‘ IQCT/Q%2008/ 083541 Exanpl e 54. Conpound of
Forrrula XV, wherein R=>~/" , ML AQ0'-~Y, Ar= 0\
/', R=CF2H, G = OH Thi s conpound was prepared by the
This sempoprdoeedurcescdby desenichedcddordseampsceibed iVBx{rEgsEk ). MS (ESI):

m/z 680.46 (M+H).

:47(,DA-LHZ\(O\:><:,C5(,AJ:

Example 55. Compound of Formula XV, wherein R =

Opc0
// o;
\/@\/, R=ZY. G- V

N
Br/©j:/NI© Br Z D

S

0 N "N

< —_— ~

HCI
/@(ome HQrOMe
Boc

1b 55a

Step SSA

A solution of compound 1b (1g, 1.9mmol) in dichloromethane (1ml) was treated with 4M
HCl/dioxane (6ml, 24mmol). The resulting mixture was stirred at room temperature for 2

hours, and concentrated in vacuo to dryness to afford HCI salt compound 55a (100%).

Step 55B
HCI 0 .
HZN\:_)J\OMe SN N\)J\OMe
™ A~
55b-1 55b
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5 mz 680.46 (M+H). Exanple 55. Conpound of Fornmul a
XV, wherein R=/', ML A0""~o/, Ar= o0so R= G H
wQa00Sep755A Br | ~N Br NI ~~ O N O N/ Ov PI/UBN08/083541

O OO Ib 55a A solution of conpound Ib (Ig,
1.9mmol ) in dichloronethane (I mM) was treated with 4M
HC1l/ di oxane (6ml, 24mmvol). The resulting m xture was
stirred at roomtenperature for 2 15 hours, and
concentrated in vacuo to dryness to afford HCl salt
compound 55a (100% . Step 55B .HCI O O H2N~-Owve O N'-

To a-sol@sybn 66 berhip&EHid SIPAIGH 046k, \?@nﬁﬂﬂgﬁméwblb@methane (30ml) at O C was

20 4 T, | ut d 5
added 1 G486, Bt 1 B SRTOY o BAGHe OF SO PO toluene
20% agded4Ry rd shar Y Thd3ntkiure fvedsl aied hyoedr qsm&zam&@a tWiBNEtOAC,

of phosgene solution (in toluene, 20% ,
washgd yithol ). HGhdrinex tdiied (seiumtsuifpisd and comenpptedio dryness to afford
SSb@ _ed with Et OAc, 5 washed with IN HCl, brine, dried
S§6di'um sul f at e) and concentrated to dryness to afford
55b (0.95g). Step 55C ON O ~, HOy~, CHH O _ Ow
HO ,>~O-N 55c-1 _ Ow O

Step 55C"
0
o
%;N\;)J\OMe i<1/ Ho > _o \)J\OMG
z c-
dh | S8
55b s5¢

To a solution of compound 55b (0.228g, 1.33mmol) and 55¢-1 (1.4g, 13.3mmol) in
dichloromethane (10ml) - DMF (2ml) at rt was added DBU (0.3ml, 2.18mmo). The mixture
was stirred at rt for 16h, diluted with EtOAc, washed with water, brine twice, 1N HCI, brien,
dried (sodium sulfate) and concentrated. The residue was purified by silica gel flash
chromatography using gradient elution (EtOAC/Hexane 0% to 30%) to yield compound 55¢
(0.303g).

Step SSD
O H o
HO\></O\H/H\E)J\OMG HO\></O\[O]/N\é)J\OH
5 AN 0

To a solution of compound 55¢ (0.255¢g, 0.93mmol) in THF/MeOH (6ml/2.6ml) at 0°C was
lithium hydroxide hydrate (0.195g, 4.6mmol), followed by water (2.6ml). The mixture was
stirred at room temperature for 16h, placed at 0°C, 1N HCI was added dropwise until the

mixture 's pH = ~3. The mixture was extracted with EtOAc three times. the combined
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55b 55¢ 10 To a solution of conpound 55b (0.228¢g,
1.33mmol ) and 55c-1 (1.4g, 13.3mmol) in
waoelc@bloereset hane (10m ) - DVF (2ml) at rt was BAOes20DBL83541
(0.3m, 2.18mm). The mi xture was stirred at rt for
16h, diluted with Et OAc, washed with water, brine
twice, INHCL brien, dried (sodiumsulfate) and
concentrated. The residue was purified by silica gel
orgarﬁl: rsLioerC WaQRERLORI B dHS ﬁgazg lifgatedehy tcbl‘Pd'éntlrated in vacuo to
C/ Hexane 0% to 30% to yield conpound 5
affordGSG(@@Wg)Step 55D O O HQO V,~0O N~ HO~/ ~ 01N~C]—I Y Owe
O Oh 55c 55d 20 To a solution of conpound 55c
(0.255g, 0.93mml) in THF/ MeOH (6ntl/ 2. 6nl) at 0C was
Step K5t hi um hydr oxi de hydrate (0.195g, 4.6mmol), followed
by water (2.6nl). The m xture was stirred at
tegperature for 16h, placed at 0C, IN HC1 was

pWi Se until t he m'xture'sopH—-B The_ixilyr en
t he ®onbi ned D

aBg~exNi 3
" pAGE 212 20\6%%%%9775:@ X85 0835 organy

G € washed with lgyi dried (Na29M™4), N
fil ered and concentrat ed i'nlvacuo to ord
(. 227g). Ste ">~ %Me
-HC|CHHN No@N O 55d O ROVe . HCI HNC]\/E~ 3’04
O N
55a
55¢

To a solution of compound 55a (0.52g, 1.1mmol), 55d (0.93mmol) and DIPEA (0.81ml,

5eq.) in DMF (8ml) at 0 °C was added in portions HATU (0.407g, 1.07mmol). The mixture

was stirred at room temperature for 16h, diluted with EtOAc, washed with water once, brine
10  four times. The organic phase was dried over anhydrous sodium sulfate, filtered, and

concentrated in vacuo. The residue was purified by silica gel chromatography

(EtOAc/Hexane 0% to 40%) to afford 55e (0.328g). MS(ESI); m/z 671.32, 673.32 (M+H).

Step S5F
N N
IO e JUXC
OH x
Pd(OAC)s o N
g 0
j ™
(t-Bu)P O
N "//
Ay 0 e
55f-1
15 55¢ 55f
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55a 5 55e To a solution of conpound 55a (0.52g,
[ .1 nmmol), 55d (0.93mmol) and DI PEA (0.81nl, 5eq.) in
wORmIBLy at O C was added in portions HATU (PCHOFZ08/083541
1.07mmol ). The m xture was stirred at room
tenperature for 16h, diluted wth EtOAc, washed with
wat er once, brine 10 four tinmes. The organi c phase was
dri ed over anhydrous sodiumsulfate, filtered, and
[ [
A mSAREET RS HARIS, 0 TR Bp! B RIS 0 58 o and
toluea¢ {ldnd) %@pl(ﬂ@@@@&g)mtrq}@(lm §rn1nanlle@1m BQQtata 7832 0.049mmol)

Vi Br N
and st TR, D6 B sk BT o) ST B0 Bl
cooledTtb rOfilteret Kaded Wlm]EtO]@ @doR&ntraRACEh 3 dMOwas purified by
2009/ 064975 PCT/ US2008/ 083541 A mi xture of conpound
5 silicasmd cmgmp®pgaphy (B pdyeHexanedp tn? Pan o aews 356 (0.83%g). MS(ESD);
and toluene (I Or) was purged with
m/z %ltﬁ(ﬁggign%for 5mn. Palladiumacetate (1 | ng,
0.049mmol) and ligand 55f-1 (24ng, 0.06mmol) were
added. The m xture was stirred at 80C for 19h, cool ed
StepP3Grt, filtered, washed with Et OAc and concentr at ed.
The residueswas purified by 5 silica gel
chr omat ogr @ ( t OAc/ Hexane 0% to 25%td

(0. 0359) 0 :‘ 591. 61( MrH) . St @ LN
0 ﬁ) o

55¢g
10
Compound 55g was prepared from compound 55f by the same procedure as described in
Step3F of example 3. MS(ESI): m/z 577.55 (M+H).
Step SSH
N ? <
O z N
40 A
0" N
Q ., Ox N
o § g
04\\ T > 7N O
N "/, O H K
R
15 55g example 55
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OWNWOW ONOJ OHHOOO H-.~ 55f 55g 10
Conpound 55g was prepared from conpound 55f by the

wa amme/opetedur e as described in  Step3F of exap@l/@sSBo8/083541
MS(ESI): mz 577.55 (MtH). Step 55HNON / ON/ O
NOOO OONH SO ONOMHN:T-1O0HOH O, H
15 559 exanple 55 PAGE 214 WD 2009/ 064975
PCT/ US2008/ 083541 Conpound of exanpl e 55 was prepared

t
Com%xtﬁl@ of %Qaﬁ%ﬁﬂe 5@?&%%@&%?%%y?ﬁ&%§%@g% gescrlbed in

Exan@dtriéoMSc(ESI) oz 7R3 & Hwvherein R=/', ML =V0"~o/,
Ar= o0so 5 A, R=*/, GHYV This corrpound was prepared
from 55g by the sanme procedures as described in
Exanple 4. M5 (ESI): mz 790. 92(>|\@ . 10Ex | e 57.

O,
R PGB R By A
OpgP

X Y r=""Y. G—/N v

This compound was prepared from 55g by the same procedures as described in Example 4.

MS (ESD): m/z 790.92 (M+H).

>L/\ ,M-L :\/O\></O%, Ar=

Example 57. Compound of Formula XV, wherein R =

Ly o %

R’=CF;H, G= H

This compound was prepared from 55g by the same procedures as described in Example 5.

MS (ESI): m/z 813.74 (M+H).

>L/\ ,M-L :\/O\X/O%, Ar=

Example 58. Compound of Formula XV, wherein R =

OpeO
/~ sl,
\/@\/, R=ZY. G- v/

This compound was prepared by the same procedures as described in Example 55. MS (ESI):
m/z 787.20 (M+H).

>L/\ ,M-L :\/O\X/O%, Ar=

Example 59. Compound of Formula XV, wherein R =

O..,0
/~ g
\/©\/, R-"Y7, G- H V
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Thi s conmpound was prepared from 55g by the sane

procedures as described in Exanple 5. M (ESI): mz
wW@1®9/Pé49(3vH) . 15 Exanple 5 8. Conpound of ForPpai/as2q008/083541

wherein R=/" , ML =\"0.57**.0y. , Ar= o0so /,R =~

/, G = H This conmpound was prepared by the sane

procedures as described in Exanple 55. M5 (ESI): 20

mz 787.20 (MtH). Exanple 59. Compound of Forrmula XV,

This WSHGU Fbrépared B the Sam pRAEEdy B s desdlibnd iR ERalpIc s, di1s (ESD:

m/z BRI was prepared by the sane procedures as
described in Exanple 56. M5 (ESI): niz 789.22 (MtH).
Exanpl e 60. Conmpound of Forrnula XV, wherein R ML
=Vo~o/, Ar= o0so 5 Al, R=CF2H, GJ H This comd

W,ArZ

E " epa [ ABRRART, RhOERAYC /as,deskrd
Xa@iﬁ% ggsif.ggnnﬂga( HruRERY, BhashR s (Mﬁaf'. 10 Exanpl e
. Conmpound of HAula XV, wherein RML =N 0""X o/,
<, F | 0 _FgN:é-}@ Thi s conmpound was prepared by
X th(slgﬁg%ﬁoggaur%s as described in Exanple 55. M
(ESI): mz 807.17 (M+tH). 15 Exanple 62. Conpound of
~Formula XV, wherein RML A0~X o/, A= F ~S0 R ="/,
This @mpeingd Wisi geproethlouthd swme ppacegerceeas dogctied ig dxemple 57. MS (ESI):
m/zﬁrl%e(WTjw[ﬁ)s. as described in Exanple 56. M5 (ESI):

>L/\ ,M-L :\/O\></O%, Ar=

Example 61. Compound of Formula XV, wherein R =
F

O e
XN =P g="N V

This compound was prepared by the same procedures as described in Example 55. MS (ESI):
m/z 807.17 (M+H).

>L/\ ,M-L :\/O\></O%, Ar=

Example 62. Compound of Formula XV, wherein R =
F

O e
X Y rR="7.G= 1 v/

This compound was prepared by the same procedures as described in Example 56. MS (ESI):
m/z 809.10 (M+H).
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20 nmz 809.10 (MtH). PAGE 216 WD 2009/ 064975

PCT/ US2008/ 083541 Exanpl e 63. Conpound of Fornula XV,
wob@es4 7R ML AO-X.o/, Ar= F NS R =CF2H, PECHUS2008/083541

Thi s compound was prepared by the sane procedures as

described in Exanple 57. M5 (ESI): 5 mz 831.24

(M+H) . Exanpl e 64. Conpound of Fornula XV, wherein R

ML AOm' o, A= F/0"0O/ [/, R=", G=H "0 10

This conmpound was prepared by the ame proced S as

[ iz 80
Exa qéfgr%l 28%@.6%3 g)?VFlgEﬁIu{eﬁa XV /vml\érLel ‘r?R =/ ﬂ?Ar
ML =\'0~0/, Ar= F\ /0"'"0/,R="/, GH\N**'V 15 This
npound was pre @r,ed by the sane procedures as
%leedlnEx SY56 M5 (ESI): mz 807.03 (MtH).
20 Bdaimbifetled Odfrp nd of Formula XV, wherein R ML
=Yo' *" ~o/, Ar= , OS8O R =CF2H, G = H "V PACGE 217
VD 2009/ 064975 PCT/ US2008/ 083541 Thi s conmpound was
This poreparmeldydsyprefeecsynhe pame pehucdwcass dissidbddae Example 57. MS (ESI):
@ cﬂh)/ﬁ 7. M5 (ESI): nlz 828.97 (MtH). 5 Exanple 67.
m/z ?ﬁ‘} bf Formula XV, wherein R ML =~~ O /', Ar=
0SO

>L/\ ,M-L :\/O\X/O%, Ar=

Example 64. Compound of Formula XV, wherein R =
F

Jol
X Y R'= /\/ G= Ay

H

<(

This compound was prepared by the same procedures as described in Example 55. MS (ESI):
m/z 805.14 (M+H).

>L/‘, M-L =\’O\X’O%  Ar=

Example 65. Compound of Formula XV, wherein R =
F

Jol
X Y R'= /\/ G= Ay

H

<(

This compound was prepared by the same procedures as described in Example 56. MS (ESI):
m/z 8§07.03 (M+H).

>L/\ ,M-L :\/O\X/O%, Ar=

Example 66. Compound of Formula XV, wherein R =
F

Jok
X 7,

R’=CF,H, G = H v
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R =~ G = H This conpound was prepared by the sane
procedures as described in Exanple 55. M5 (ESI): mz
wQ@ 20090449¢(W-H) . 10 Exanpl e 68. Conpound of For nPCHUS)8/083541
wherein R=", ML ==~ O/', Ar= 0so0o G HNThis
conmpound was prepared by the sanme procedures as
described in Exanple 56. M5 (ESI): 15 mz 799. 06
(MtH). F F Exanple 69. Conpound of Formula XV,
wherein RML =V O ~~0, Ar= S~-v R=CF2H, G = H 20
Thi s conmpound was prepared by the sane procedures as
This dempelnderhsi prefExedipy the57me PR CECESE) as dastizbe@idn Bx4mphdd) MS (ESI):
70 to 1506, conpounds of Forrmula XV in Table
In&E§§%§Qéf e follow ng the procedures described in
Exanples 1 to 69 and the Synthetic Methods section.
PAGE 218 WD 2009/ 064975 PCT/ US2008/ 083541 Exanpl es
1507 to 1554, conpounds of Formul o,
Exane 67 f 6bnpuimboft Feemupr¥vedheres Rescr1, nmL F}x E‘f%ﬂ
0 69 and the Synthetic Methods section. Exanples 1555
586 corrpoun;d?gﬁvl:or mula XVI1 in Table 3, are
X Iﬁmm ng =t hH procedures described in Exanples
1 to 69 and ‘the Synthetic Methods section. The
conmpounds of the present invention exhibit potent

|nh|b|tor [0 s agai nst . the
his SR PR < R bR LIS S TR s s
m/zmnpqqmqs) of the present invention can be tested for
anti-HCV effects. 10 Exanple 1587. NS3/NS4a Prot ease
Enzyme Assay HCV protease activity and inhibition is

assayed usi ng an | nt er nal | y quenchgd fl uorogenig
an EDA e ,eQ t0
Exaﬂbﬂﬂﬁﬁé Cofont By aNpERAG O R exa kbeg Lo
ANS f | uor escence, m/ t he DABCYL gr oup is relieved 15
'E lgroj,eQ yti c/~g¥ age. Fluorescence is neasured
Wi t cubar Bevites Fluoromax (or equival ent)
usi ng an excitation wavel ength of 355 nm and an
em ssi on wavel ength of 485
This compound was prepared by the same procedures as described in Example 56. MS (ESI):

m/z 799.06 (M+H).

F

F
e o Dloy

Example 69. Compound of Formula XV, wherein R =
O 0
Ly o A
X 4 N V

, R’=CF;H, G=

This compound was prepared by the same procedures as described in Example 57. MS (ESI):
m/z 821.54 (M+H).

Examples 70 to 1506, compounds of Formula XV in Table 1, are made following the
procedures described in Examples 1 to 69 and the Synthetic Methods section.
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nm The assay is run in Corning white half-area
96-wel | plates (VAR 29444-312 20 [Corning 3693]) wth
wo adobobengyt h NS3 HCV protease | b tethered w t hp¢iBUS2008/083541
cofactor (final enzyne concentration 1 to 15 nM. The
assay buffer is conplemented with 10 gM NS4A cof actor
Pep 4A (Anaspec 25336 or in-house, MWN 1424.8). RET Sl
(Ac- Asp- d u-
Exanﬁ&( HEHNS) 564 léo%lyu&%ﬁ%%\b@fﬁﬁﬁ*abm GRARSIL 11D the
aSpec 229971 1548.6) Is used as the fluorogenlc
procqniepmd@ecrﬁqum Eatreplesheo é%sraythb Siyhdctic Methaids sedionmv
Hepes 25 at pH 7.5, 30 mM NaCl and 10 mM BME. The
enzyne reaction is followed over a 30 mnutes tine
Exangf ¢y B553b 1598 %hﬁﬂﬁﬂs@if FoEna1a XVIe i Ps8e g eard ichde ff@i&ﬁﬁﬁg the
of inhibitors eptide inhibitors HGV Inh
procqdnrrasiseqsibeg gngxaqwlpygg) &) apkthaSynietic Methods sectlon
G u-du-Cys-0H, [-20C] and HCV Inh 2 (Anaspec 25346,
MN 913.1) Ac-Asp-du- 30 Dif-Cha-Cys-OH, are used as
r Gf I8y @ngRuadNPRLA gieserlPAEnBdi0 N2 PORNTIGKIBRbry properties against
CT/ UsS2008/ 083541 | C50 val ues are cal cul ated using
the HEL\ﬁNS%motA@et vihe jedtavang prspayyles dgspabegpsasi ip ivhpgsthe compounds of
( ) 1588 - Cel | - Based
the péeéfﬁlng‘(%n é%n;lg (‘(5%%1?1% |lc%§?gegml:§ HCV replicon RNA
(HCV Cel|l Based Assay) is acconplished wusing the Huh

11- §7e Iig Lohmainn et aI Sci ence 285:110-113,

Exa REYMEASAY 03 cel |s/well in 96
Weﬂlt\/pﬂr@feﬁﬁ af%ﬂ%t{r §1§jd fﬁﬁﬂilt‘i"orﬁ@ RiaL & DGn ONEMidRd 18N quenched
glucose), 10% fetal calf serum

ﬂuorpmccsublsnrate A DAY cind aa AP AMSh gemweme atédchedrionappasiteadends of a

e i,ncubat e i 5%

shor(ggpidk, uintie PRbEFRARS Audie et Bt igRBE Y fopd yicved
upon§¥btel§tie dlcantbe PRlbbick &M cd [sanRaSlel Svithsd Nb1edRk DRvices Fluoromax

NAqueous 96 Kit (Catal og No. AML812). To anplify the
(or cqyival NN RS hexciglion Mevaergtiaf A3 am apdan s@lﬁﬁ@pe)w@tﬁngsh of 485
an HCV specific probe (below), priners specific for
HCV (bel ow) nedi ate both the reverse transcription of
the HCV RNA and the anplification of the cDNA by
pol ynmerase chain react| on (PCR) using. the
OnBlhegisedy lﬁewrp@FQ%@géY ifQ h@ﬁfwrﬁa ?@wﬂl.péfaessﬁ W&?&%ﬁé 312

I

[Corﬁﬁ%%@ﬂ R pf? &%ﬁ?ﬂl m%}frrf g oue égt@éé ?‘}1 Sy wlﬁaﬁéofg&or (final
enzyune goenthtiort heo PﬂMgéﬁwmssadeuéfet l‘se:ohqﬂéma‘/mtafdgwnhlw uM NS4A

r AP RSN S ST CTocRa (0

Asp(EDANS)-Glu-Glu-Abu-[COO]Ala-Ser-Lys-(DABCYL)-NH;, AnaSpec 22991, MW

nm.

1548.6) is used as the fluorogenic peptide substrate. The assay buffer contains 50 mM Hepes
at pH 7.5, 30 mM NaCl and 10 mM BME. The enzyme reaction is followed over a 30

minutes time course at room temperature in the absence and presence of inhibitors.

The peptide inhibitors HCV Inh 1 (Anaspec 25345, MW 796.8) Ac-Asp-Glu-Met-
Glu-Glu-Cys-OH,  [-20°C] and HCV Inh 2 (Anaspec 25346, MW 913.1) Ac-Asp-Glu-

Dif-Cha-Cys-OH, are used as reference compounds.
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20 5' CAAGGTCGICTCCGCATAC (SEQ I D NO 2). Detection of
the RT-PCR product is acconplished using the Applied
w@Br@epetoens (ABlI) Prism 7500 Sequence Det ect i POT/ByRD®083541

(SDS) that detects the fluorescence that is entted

when the probe, which is |abeled with a fluorescence

reporter dye and a quencher dye, is degraded during

the PCR reaction. The increase in the amount of

f1d8H8IRRIGR da&u?a%edﬁ%%ﬁﬁit%%ﬁ@itﬁ%%mﬁg&%s&fg datdion 205:

and reflects the increasing anount “of - PCR pr oduct.
y=AGMBA N ([l ¢V, Dynant i fi cation is based on the threshold

cycle, where the anplification plot crosses a defined

fl uorescence threshold. Conparison of the threshold

Exang)€ 1l $§8 Ofcll-Basiadlidon Wsédy a known standard provides a
haahly sensitive neasure of relative tenplate
c

wavificatiororf HEW replicoa févd (HavpCesBaskglAssaeris gisomwlished
. # T a Ihg< anal [
wsing g PEATS R b 15 58 S s QT TR0, CRIF o gooded
at 4xCON@ERCHtL 06 wallplites aenfee hicelth dodtaiAGDMER! WRh glucose), 10%
2009/ 064975 PCT/ US2008/ 083541 RNA copy nunbers by .
fetal gathpymnpenaci Bnasiertamysin sl rem-gsesptRA\EN o6 ellsirg peubated

. p b r . i .
o K0, OIS (A 501 BB i
extrattol laodvpugfi¢dafved edl pusdie Antbidi RNAqueous 96 Kit (Catalog No. AM1812).

o L B ST T SRS i

probd (R1R), pERELs! s%%iﬁ@ fRYUEPHRGW RincdiBtcDdiPhe 30 RN Sription of
followed by PCR Thermal = 10 cycler paraneters used
the HOY RiNAfe atlRORe rawtificaronagf thheDWBI byRrdlgmerasothaBegaeinog PCR) using

ctio t e; Xe) e.at. 95 C 10 mnute
the ToGVR e BB R RASies R 15 CAvi B ey So st e 3300169).
The hitedobiaé k@ueddes 9BtHe KUPCROprER&RNUBIcRAEE [8cHEERNHe NS5B region of
i ncubation for 60 Cfor 1 mnute. To nornalize the
the B§aY genamnaaare the &lleatingiont rol nol ecule within the

ce - RT - S performed on the cellular
hEY Bl o T NPT

nessenger ycera yde- 3- phosphat e

dedTpdITpeaase TGARODAGCTTISEGABDROC Opy nunber is very
stable in the cell lines used. GAPDH RT-PCR is

peAf Yrifearsspring EBRSHARYsanpl e from which the HCV

c W8 i Nii prinmers and
p?%gésare?ggﬂrgﬁﬁggeﬁgugﬁgﬁﬁgpggﬁ?—' vel oped TagMan
AsBBeatyctiGintof(tcaR AHR(R pordudi3d 084dplishethesingathe A ppfied Biosystems

o T oot o S e s
emittIE_IE&M/Jhieﬁ el BB, wAEdH ¥ ila}b\élg@wi%?@ﬂﬁé‘t‘%ﬁ’c%p@@re?ﬁﬁ%@y% Qh& aQlencher

replication (Cel ased Assay) in pli con
dye, sotegrded deringuthe PCRetehctiann@le increase in the amount of fluorescence is

measured during each cycle of PCR and reflects the increasing amount of RT-PCR product.

Specifically, quantification is based on the threshold cycle, where the amplification plot
crosses a defined fluorescence threshold. Comparison of the threshold cycles of the sample
with a known standard provides a highly sensitive measure of relative template concentration
in different samples (ABI User Bulletin #2 December 11, 1997). The data is analyzed using

the ABI SDS program version 1.7. The relative template concentration can be converted to
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25 The effect of a specific anti-viral conmpound on HCV
replicon RNA levels in Huh-11- 7 cells is determ ned
wbypooeosq9as i ng t he anount of HCV RNA nor mal i zedP€DUSAPENS3541
(e.g. the ratio of HCV/ GAPDH) in the cells exposed to
conmpound versus cells exposed to the DMSO vehicle
(negative control). Specifically, cells are seeded at
4x 103 cells/well in a 96 well plate and are
RNAI di‘)%fy’ *ﬂﬁﬁl%grsfﬂg dSfloPht Qstaﬁalarﬂ%gfv% oF PTEVRIRIN AV Grarkdor MBHeh kRGGn
bition 30 control), or 2) nedia/1%M50 cont ai ni ng
amyamﬁmneﬁkﬁbﬁsmﬁhMbhméhlmﬁmnbnﬁdumw7)96 wel |  PAGE 221
WO 2009/ 064975 PCT/ US2008/ 083541 pl ates as descri bed
above are then incubated at 37 C for 4 days (EC50

detief RTIPER profuct WiRIdeRRtediulitighhd fdIdwisy MBélbdprbbas: %
I nhi bition= 100-100" S/C| where 5 S=the ratio of

HGV HRNMA- @GMG@HB@M?@@@FGQM@éEQCﬁu%MM RSEQD NO: 3)

S [ 0..Qf HCV RNA copy nunber/ GAPDH
R FNO ﬁ%%g (?8%%(b%96 i nhi bition control

(ﬂEﬂNHL&%{@&%@hethﬁ dose-response curve of the
inhibitor 1s generated by addi ng conpound in serial,
10 three-fold dilutions over three logs to wells

SURALd R gea‘MlBrti 1st5ﬂlﬁri\o/]hg&h £H4g °eqYf ?@E{]ﬁ%tﬁsgf% IQ&G@by $PRC irhlifnal

conpound nd ending wt omes
cyclet pacertaratded foothe @CR3readionFamrthé ABI PdishuT 50015 egedrice Petection

500 nMto 0.0 or. exanpl e) is perforned if .the.
SysiqERag: pip el Tt 1) S el ea oy 405+t T i tidlPipglude one
inculfofi 6 850 AR Wddhal s | DBSAGEINIok (BRI PRPYTATLIX.

using a 4- par amat er, non-linear regression fit
(nDdeI # 205 in version 4.2.1, build 16) 15 Wi le
S inv S been rt|c ar | and
oL PR e o SR BB Pty bl e SR ok g BN, RT-
PCR i@drR@ined bh thd dllube n@@&ﬁg@tmﬁ gwcetrdn@si@délmﬂﬂo@lmaltdl t he

art that various ges in formand details nmay

dehydiggenasp €pAPRHY {The uGA &PPY Rgperdp eestabloipahoeclt lmf:s used.

GAR B D8 8 B pis oy S FF PG 1 iy (e o umber

is det@rraidBPpOrHRaG APDHOfrifiEra ahd probkdare contaiedRhGRe ABI Pre-Developed
TaqMan Assay Kit (catalog no. 4310884E). The ratio of HCV/GAPDH RNA is used to

calculate the activity of compounds evaluated for inhibition of HCV RNA replication.

Activity of compounds as inhibitors of HCV replication (Cell based Assay) in

replicon containing Huh-7 cell lines.

The effect of a specific anti-viral compound on HCV replicon RNA levels in Huh-11-
7 cells is determined by comparing the amount of HCV RNA normalized to GAPDH (e.g.
the ratio of HCV/GAPDH) in the cells exposed to compound versus cells exposed to the
DMSO vehicle (negative control). Specifically, cells are seeded at 4x 10° cells/well in a 96
well plate and are incubated either with: 1) media containing 1% DMSO (0% inhibition

control), or 2) media/1%DMSO containing a fixed concentration of compound. 96 well
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Nl ° j NRLO1- | zZz Zzi01
1

L10 O L101 OMAN Im
OMOmnmM O L N

- 1 1N 1
N 1NNG GANAHROSHRDO
wadoonee7s (1) (11) 5 wherein A is absent or sSPCBUSHAS8/083541
from-(CO-, -S(0O2, -CNORL or -C(=N-CN); L201 is
absent or selected from-Cl-Cg al kyl ene, -C2-Cg
al kenyl ene, or -C2-C8 10 al kynyl ene each cont ai ni ng
0, 1, 2, or 3 heteroatons selected fromO, S, or N

plate§ %&&bﬁlﬁgdeﬁov%e%etﬁhgﬂﬂa%t 357 Q@S’f&’ 4 &‘aty% JECSEd&@rmination).

enyl ene, or substituted - al Kynyl ene each
Percammhmmomg}d@ﬁnidasz or 3 heteroatorrs sel ected from O,

Cyé’l BEé\llinSﬂnenga@a}Qﬁy@gg?;m! ﬁge'o, or1, sg’bsgirt gt ed - G- cl2

heigsreat ons selected fromO, S or N, -C3-Cl2

cycl oal kenyl ene, or substituted -C3 15 C12
cy¥t mlrktemyﬁ BGY RN Arcoppnuabai/ag PRH RNApcopyynugber in the sample;

et £1 AL AP PALESRA L9 Bine Rk 5 ARSARL iPhe 0%

inhib&ﬁin&;bh&dl @iedesichDMSOYr rence fromthe group consisting
of : 20 (i) hydrogen; (ii) aryl; substituted aryl;
heter oaryl; substituted heteroaryl; PAGE 223 WD

88 G LSO R e e e
three- Gkt diptiahk evyy lthreofogs @2wells sthikippywithethe highosttcancreinfrgtiéh of a
s PEL TS B ot S Sty v
dllutl%{l séﬁ&s(godj Hied o @nmo@é)&)‘rgﬂé) 1??&%&%85?&@ 'E@goqfialuje'ls 3@‘[

het er oat ons sel ect fromO ,
posﬁwg(ﬂ wallloylltl,le arrve L0 is deterninggdwith the IDBS Act1V1ty Base prograrn “XL

Fit” using a 4-paramater, non-linear regression fit (model # 205 in version 4.2.1, build 16).

While this invention has been particularly shown and described with references to
preferred embodiments thereof, it will be understood by those skilled in the art that various
changes in form and details may be made therein without departing from the scope of the

invention encompassed by the appended claims.

PAGE 222



10

15

20

C12 cycl oal kyl; -C3-Cl12 cycl oal kenyl, or substituted
-C3-C12 cycl oal kenyl; L101 is absent or selected from

w0 g0z kyl ene, - C2-Cg al kenyl ene, or - C2- C8PCT/US2008/083541

al kynyl ene each containing 0, 1, 2, or 3 heteroatons
selected fromO, S, or N 10 substituted -Cl-Cg

al kyl ene, substituted -C2-Cg al kenyl ene, or
substituted -C2-Cs al kynyl ene each containing 0, 1,
2, vomAY Retespggps sel ected fromO, S or N, -C3-Cl2
cycl oal kyl ene, or substituted -C3-Cl2 cycl oal kyl ene
each containing 0, 1, 2, or 3 heteroatons sel ected

romQ0 N; | - 12 cycl oal kenyl ene, or
uBEFPP%ﬁéﬁﬁw?%qaﬁﬁf?;ycloaIkenylene each cont ai ni ng
0, 1, 2, ory3 heteroatons selected fromO, S or 15 N,
Z101 i s absegnt c& sel ected fromaryl, substituted
aryl, het ., or substituted hepﬁﬂ%aryl; 20 WL01
i s absent|or el ected from-0-, -5 WO - or
ON Xodhd Y taken togéhaer-mnt car fon

gP ma~Waouhch they are attached ¥
ar bocyclicgnmiety or a heterocykigC nDWbty Sel ect ed
ubstituted aryl, hetjeroaryl,

| oal kyl , substltu“@d cyc 04
M subspi tuted cyclloal ke
ubsl|i t ut ed het'&obcylic

kyl ene g QU

oup; Rlol an4 R1

Plom ary

Jteteroarﬂl
1 .

are g
i sting of:
PACGE 224 WD 2009/ 064975 PCT/ US2008/ 083541 (i) R'
hydr ogen, (aha CN, CF3, N3, NC2, OR1l, SRY]J p02R2,
- NHS( O 2- R2} NH(SOZ)NR3R4 NR3R4, CO2R1, CORI,

3728 N(RI)CORZ (ii) aryl; substituted aryl;
het er oaryl ; substituted heteroaryl; (i)
het er ocycl oal kyl or substituted het erocycl oal kyl ; 5

- Cl- | k |
((eiaf\élﬁs @@ﬁttgt%ﬁﬁlﬁ@te@from - ss(dget—GrNa@Bn@%‘éﬁ 3

fromO, S, or N, substituted -Cl-Cg al kyl, substltuted
-C2-Cg al kenyl, or substituted -C2-Cg al kynyl each

C Oy, s Ab& @t O selacted frath -Gi- c@em@re@atmgscgseek@gdeae ctrmm@
Sor N -C3-Cl2 cycloal k or substituted -C3-
cy@ékﬁdﬁ/ﬂWIeaCh @ﬁ@mg&yét %é?lf Réglproateyps sqlesded fromdy S or N;

h o
bR SRt g op Pl RE- G IR sp byigutgg ~CorCe
( | e)lkyr@len@%aa{ Edﬁtalnm%@' Cop, Q)'r thlét@reat&ﬁs sd&ctéfréh Ky, /%dr N; —C-C 1,

each containin
cycloalkylene, or substltuted C3 Clz cycloalkylene each containing 0, 1, 2, or 3

heteroatoms selected from O, S or N; —C;-Cy; cycloalkenylene, or substituted —Cs;-
Ci, cycloalkenylene each containing 0, 1, 2, or 3 heteroatoms selected from O, S or

N;

M is absent or selected from O, S, SO, SO, or NR; wherein R; is selected at each
occurrence from the group consisting of:

(1) hydrogen;

(i1) aryl; substituted aryl; heteroaryl; substituted heteroaryl;
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het eroatons selected fromO, S, or N, substituted
-Cl-Cg al kyl, substituted 15 -C2-Cg al kenyl, or
W@ aiwee4908 ed - C2- Cg al kynyl each cont ai ni ng 0, PAT/UR2008/083541
3 heteroatons selected fromO, S or N -C3-Cl2
cycl oal kyl, or substituted -C3- Cl2 cycl oal kyl ;
-C4-C12 al kyl cycl oal kyl, or substituted -C4-Cl12
al kyl cycl oal kyl ; -C3-Cl12 cycl oal kenyl, or substituted
Cﬁ dHeer | oal kenyl , or
sS%Stlﬁg%gg&Q%%/ 1$¥§ﬂﬁgﬁéicloa?ﬁ§%§?%gzo (i) aryl
sulpet i t-uteds dkyll -Chék elkoaylydr; @zubﬁd:lkynyﬂ egsthheh@imoag 9) 1, 2, or 3
(ii1) heterocy cloalkif or substitut
10

het er ociréqraaPRey selegte ﬁyfar%@éﬁ‘l Sa@%w?ql ufr-Cerlkyl, substituted
|
iIEQS ;Zt ed(i@&%'keng So&s%@@ug&f Cg ?lllnggﬁ % ! Bosnltqéllmtn% or 3

aryl; het&bgamy |sele§tb|@ﬁbtnt ot $dr Neter-ogy dry|cloaﬂdy|l )or substltuted —Cs-
het er OCéC| oa substituted heterocycl oal ky (iii

| k
-Cl- Cg 12@?10&1132@2 —Cor Cat Restpplkengl, or ghsirgtes ﬂgﬂn@/iz cweﬁﬁ@nyl
containing 0, 1, 2, or 3 30 heteroatons selected from
0, Sor N, substituted -Cl-Cg al kyl, substituted PAGE

2215, i aBERO 60G4AR 1l Rz [ @5@@@1&&&&3 o4L,-Cg e(DZen@@naJ dﬁe—r(ygl-(:g
or substituted -C2- al kyn each containing O

oralynyiaespdnewtiEniog] eéi%@r¥ﬁl@ﬁﬁr@torss gieqted frery Ct@ or N

| k
cyc 6?[5#%%9 aglaiké'n%{e §u Ftutegst i Ut ilaen)g'@ga tbstituted GG

Cy&kﬁ@ﬂéﬁﬁwbh corﬁzﬁhﬁl’g@cy 2,Gr 39RsddtéHE edediet R6RQY,H draN; —Ci-C,
5 R3 and R4 are |ndependently sel ected from

hy@yctogeyiengi onsubstifpted sGghi @ml@élkmnﬁ eaclhé@réw@m(g ;1,203

Iyl L]

L&g&%rb%tg#@gel gt%:cz ?rgfgly(-‘é Soo ﬁyl C) (_E fo@ﬁ%&l%@%w[s&b% 1tuted —Cs-
- @2, Cyclahlkempténe dach e€Raifmgd, Iiyn)dr 3&&&1?0&101&13 Beléntétgfram O,Sor
1, 2, or 3 heteroatons selected fromO, S, or N
sstituted - Cl- Cg al kyl , substituted -C2-Cg al kenyl,
or substituted -C2-Cg al kynyl each containing 0, 1, 2,
or 3 heteroatons selected fromO, S or N -C3-Cl12
cyZloialakydnt onselstduisfrarh atydbubGButeCheyl clyatdroalyk i substituted

yIC% Cl2 Eycl oal kenyl, or substituted -C3-Cl12

nyI X

W1 is absent or selected from —O—, —S—, —NR;-, -C(O)- or -C(O)NR-;

X and Y taken together with the carbon atoms to which they are attached to form a
carbocyclic moiety or a heterocyclic moiety selected from aryl, substituted aryl,
heteroaryl, substituted heteroaryl, cycloalkyl, substituted cycloalkyl, cycloalkenyl,

substituted cycloalkenyl, heterocyclic, or substituted heterocylic;

or X and Y together form a C,- Cg-alkylene group or a C,-Cs-heteroalkylene group;

Rio1 and Ry, are independently selected from the group consisting of:
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15 heterocyclic, or substitututed heterocyclic;
alternatively, R3 and R4 are taken together with the

waoRamwogens t hey are attached to form a heter ocRCI/US2008/083541

substituted heterocyclic; Zis selected fromthe
groups consisting of: 20 (i) hydrogen; (ii) CN,

(i) N3; (iv) halogen; (v) -NHN=CHR1; 25 (vi)
aryI substituted aryl; (vii) het eroaryl, substituted

ngﬁ%il)rl%%egv dkdx)/%en ﬁﬁi er ocyé?d PlﬁWYlSRISg :Itg:iﬁ 0)2~Rs, -

het er oCYHSYNRER., m&z&mmg«:omm N(R{)CORy;
PCT/ US2008/ 083541

| k D1
D TR s B Shistaael rybatiaed revmpgrvy 10 & 1
ORiPNaAlckfo BRI W Gibsiiukdl IRAGoQcldiE: SUDS i tuent

sel écted from hal’ogen, aryl, substituted aryl,
hetier oar@il-Cs aikylsaﬁﬁos Hllkblﬁd MCQF@gaaﬂyynyl ¢ach coﬁmrﬁﬁg 0, 1, 2,0r3
al kenyl cont ai ni ng or 3 heteroatons sel ecte

from O, e@fO@Pmmsele@e%ﬁfpanaﬁl 195 N5 guRttitted e wﬁsﬁhkytaﬁ@b%lﬁuted
nore su gegt l’lEennfyl Sqrellrls%el sttl?uqeé r 8nbh alko%glnea%h %orﬁalmng 0,1,2,0r3

substitu eroaryl,

het er Oéleréroat&ﬁls)sele@@d %nﬂka/BVN cepcag dYicRAIKg, olsuﬁ’stltlﬁéd —Cs-
3 heteroatons selected fromO0, S, N, optional

subst i tGesyciprikil ofheCor cyelnakeah ot ﬁumameds&se@néaclpaléﬁnyl

hal ogen, aryl, substituted aryl, heteroaryl, or
substituted heteroaryl; 10 Wis absent, or selected

f remma Rk viterreh imlckanichenssleatkiroml tedigroup Qonsisting,of:
-NR1-, - C(ONRL-, or -C(O-; mis O, 1, 2 or 3; 15 n
is 0, 1,20r3;and sisl,2,30r4. 2. A compound

22 e[:?le & ?8&1&? ai &12 ﬁﬁ?@gﬁﬁ’l &—C%chl\élf;ﬁly?géc%%n&ﬁning 0,1,2,0r3

heteroatoms selected from O, S, or N; substituted —C;-Cs alkyl, substituted
—C,-Cs alkenyl, or substituted —C,-Cs alkynyl each containing 0, 1, 2, or 3
heteroatoms selected from O, S or N; —C3-Cy; cycloalkyl, or substituted —Cs-
Ci, cycloalkyl; —C4-Cy; alkylcycloalkyl, or substituted —Cs-Ci
alkylcycloalkyl; —C;-Cy; cycloalkenyl, or substituted —C;-Cy, cycloalkenyl;
C4-Cy; alkylcycloalkenyl, or substituted —C4-C;; alkylcycloalkenyl,

(i1) aryl; substituted aryl; heteroaryl; substituted heteroaryl;

(iii))  heterocycloalkyl or substituted heterocycloalkyl;

(iv)  hydrogen; deuterium;
G is selected from —OH, -NHS(O),—R,, -NH(SO2)NR3R4, and NR3R4;

R; is selected from:

(1) aryl; substituted aryl; heteroaryl; substituted heteroaryl

(i)  heterocycloalkyl; substituted heterocycloalkyl;

(i) —C;-Csalkyl, =C,-Cg alkenyl, or —C,-Cg alkynyl each containing 0, 1, 2, or 3

heteroatoms selected from O, S or N, substituted —C,-Cs alkyl, substituted
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20

25

Z101 is aryl, substituted aryl, heteroaryl, or
substituted heteroaryl; WO01 is absent, or selected

WO e@ane®75 -S-, -NH, -N(Me)-, -C(ONH, or - PEI/US2008/083541

C(ON(Me)-; X and Y taken together with the carbon
atons to which they are attached to forma cyclic
noi ety which selected fromaryl, substituted aryl,
het eroaryl, substituted heteroaryl, heterocyclic, or

; g:'lb'? tUIStZ B%B?%)egg%ﬁq_ Qﬁ'él{lﬂ)s?l gcg(%ﬁg)zﬁky@d %g écgl%ﬁglzl 0,1,2,0r3

selectdﬂn&naum@hdc@b@ﬁpmdbﬂ%bﬁNtn@3Gbc@mbahyﬂnmgéMunmed —Cs-

N 295 Rl TR R CopBiioallGak. of i - o fer Fesipatienyl:

5 (1) @iotbeylRUBHsIikM @@y clichet eroaryl ; substi tuted
het er oaryl ; (|||) het er ocycl oal kyl or substltuted

heterocycloalkyl (|v) Cl Cg al kyl, -C2-Cg al kenyl,
or - c ining O, 1, 2, or 3
hé%%%%gégﬁ%lé%P%E?%g' CB§I§ or N, substituted

- @y Cg 1@Mkyen substltuted -C2-Cg al kenyl, or

stitute eg al kynyl each containing 0, 1, 2, or
3 (110 hearsk sehsomic @Wb@p@@pwlowb@tltusddmtwarybs Cl2

lzkk(e\f ro }%ﬁ %f‘ E&blﬂhfﬁge er? S{JC?OC? 1 oal kyl ;

cyc or su -Cl12

Cy(W)oal kengl alky1R3c51mgl alRénya! 6 4@50@@&1&561@'11 tdch c%ﬁ{aﬂﬁﬁ§ d,1,2,0r3

from (i) hydrogen; 15 (ii) aryl; substituted ar

heterodﬁyﬂpmsmbschtmdéuHHQI%KmafwubSNMrdryl(kamylsubﬁuumd
teroc cl oal .k

"1 o o e e 0 AR UL Ry e Ba o 2

cont ai \ 03¢0 f .
S"or Ngopertefus el QUL O P e SFFl B gt

aIkenylCumydswkstkC&(hﬁcwﬁmm&myhbkyﬂyhumabﬂkdanmadnﬂkqnd

or 3..20 he roa selected fromO, S or N
MNP B ORI i L1 E ey N

Cyg{e%'tﬂ%‘lly; R3 %I@-&%e Gakeh ARcKRAWith tRE nitleBst ihte%‘ ta%dattached to form

Cl2 cycl oal kenyl; heterocyclic, or substituted
heg ]@fﬁ@f@yy:thccﬁr swhstigitedhkeserocyddic: sel ect ed from al kyl ene,
al kenyl ene, al kynylene, -0-, -5-, 25 -NH, -N(M)-
-C(ONH, or -C(ONM)-; m:O, 1, or 2; m:10r2;and
Z is selected from the groups consisting of:

(1) hydrogen;

(i) CN;

(i) N

(iv)  halogen;

(V) —NH-N=CHR;

(vi)  aryl, substituted aryl;

(vii)  heteroaryl, substituted heteroaryl;

(viii) —C;3—Cy; cycloalkyl, substituted —C;—C,; cycloalkyl, heterocycloalkyl,
substituted heterocycloalkyl;
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s is 1. 30 PAGE 228 WD 2009/ 064975 PCT/ US2008/ 083541

3. The conpound of claiml, wherein R is -CHQLQ2,
wob@res4273)] and 2 are i ndependently sel ect ed PCDDSI0)8/083541

G and Br. 5 4. The conpound of claim1, wherein the

compound is of Formula Il or IV: Y X RL102 N 1114kSr
Nw, NROlL- Z 2101 -W01 Y/ L1031 NOL101 O I MM
O ANOANH LIiOQ HL" 1 NA- NGA - N.,~G HROH
R OR ha I

saﬁ), esdt?'erdS Hikyg)rg% ér?ﬁlJngf]l%tdlgerEeorB? %E}{\%%ér&%ﬁly %&é‘t@cﬁﬁ@%z(%ls orN,
M Llolqptlzwihﬁ)lly sdb&mutex ,With orRJ(ﬁ]morR]sﬁl?stllit Llanet oarhalogen,
as previ ousl E in claim % The .conpound

of cl aitfsu e EGotIY OHEisH PRisFat e v or

Vi, PAGE 22 glk\gglzcgg%gﬁéazﬁ PGT4 HSRAARRAERAd HrXo, S, or N,

optionally substituted with one or more substituent selected from halogen,
aryl, substituted aryl, heteroaryl, or substituted heteroaryl;

(xi) —C,—Cs alkynyl containing 0, 1, 2, or 3 heteroatoms selected from O, S, or N,
optionally substituted with one or more substituent selected from halogen,

aryl, substituted aryl, heteroaryl, or substituted heteroaryl;

W is absent, or selected from alkylene, alkenylene, alkynylene, -O—, —S—, -NR;-, -
C(O)NR;-, or -C(O)-;

mis0,1,2or3;
m’is 0, 1,2 or 3; and
sis 1,2, 3 or4.
2. A compound according to claim 1 wherein:
M is absent or selected from O or NRy;

Zyo1 1s aryl, substituted aryl, heteroaryl, or substituted heteroaryl;

W o1 is absent, or selected from —O—, —S—, —NH-, -N(Me)-, -C(O)NH-, or -
C(O)N(Me)-;

X and Y taken together with the carbon atoms to which they are attached to form a

cyclic moiety which selected from aryl, substituted aryl, heteroaryl, substituted heteroaryl,

heterocyclic, or substituted heterocylic;
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30

N Rlol I Z Z101WO01 L101 OLI0O1 NOMMANOOI O
L'01 NNL201 N ANGANGN# HOHRORQ@ (V)

w@R009R649%4 ) QL or a pharnaceuti cal |y accept abl BCEHEE1008/083541

ester or prodrug thereof, wherein Q and 2 are each
i ndependently selected fromF, C and Br, and R A,
L201, M Llol, Zioi, Wol" X, Y, RL01, R102, W Z and
G are as previously defined in claim1. 5 a. 6. The

c I i S .
ngra}rarﬁ it { QA are 1ﬁ’de§bﬂden¥p ‘é‘%gét?ﬁ E?gl th® %?@ﬁélﬁg@f of:

~2101- V\l--" L101 O MAN OL200lH N A- NGH, .
%R o, B e ERE PR L Yo SRR e
NH(SO2)NR3R4, NR3R4, CO2R;, COR;, CONRR,, N(R;)CORy;
(i1) aryl; substituted aryl; heteroaryl; substituted heteroaryl;
(iii))  heterocycloalkyl or substituted heterocycloalkyl;
(iv)  —C;-Csalkyl, =C,-Cg alkenyl, or —C,-Cg alkynyl each containing 0, 1, 2, or 3
heteroatoms selected from O, S, or N; substituted —C;-Cs alkyl, substituted
—C,-Cg alkenyl, or substituted —C,-Cs alkynyl each containing 0, 1, 2, or 3
heteroatoms selected from O, S or N; —C3-Cy; cycloalkyl, or substituted —Cs-
Ci, cycloalkyl; —Cs-Cy; cycloalkenyl, or substituted —Cs-C); cycloalkenyl;

R; and R4 are independently selected from:

(1) hydrogen;

(i1) aryl; substituted aryl; heteroaryl; substituted heteroaryl;

(iii))  heterocycloalkyl or substituted heterocycloalkyl;

(iv)  —C;-Csalkyl, =C,-Cg alkenyl, or —C,-Cg alkynyl each containing 0, 1, 2, or 3
heteroatoms selected from O, S, or N; substituted —C;-Cs alkyl, substituted
—C,-Cs alkenyl, or substituted —C,-Cs alkynyl each containing 0, 1, 2, or 3
heteroatoms selected from O, S or N; —C3-Cy; cycloalkyl, or substituted —Cs-
Ci, cycloalkyl; —Cs-Cy; cycloalkenyl, or substituted —Cs-C); cycloalkenyl;

heterocyclic, or substituted heterocyclic;

W is absent, or selected from alkylene, alkenylene, alkynylene, —O—, —S—,
—NH-, -N(Me)-, -C(O)NH-, or -C(O)N(Me)-;

m=20,1, or2;

m’ =1 or2; and

sis 1.
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10 i ndependently selected from-CR5 and N, wherein: RS
i s independently selected from PAGE 230 WO

wQo@9/0804975 PCT/ US2008/ 083541 i. hydrogen; hedDyB8I0p8/083541
-NO2; -CN, N3; CF3; ii. -MR4, Mis 0, S, NH iii.
NR3R4; iv. -Cl-Cg al kyl, -C2-Cg al kenyl, or -C2-Cg
al kynyl each containing 0, 1, 2, or 5 3 heteroatons
selected fromO0, S, or N, substituted -Cl-Cg al kyl,
substituted -C2-Cg al kenyl, or substituted -C2-Cg
al kynyl each containing 0, 1, 2, or 3 heteroatons
selected fromO0, S or ; - C3- 012 cycl oal kyl, or

5. ISkt hhdiings VS B Aoty piitgat Y BTG SR

ﬁ@@@ehuémyeséle@fewﬁorﬁet @[ﬁﬁfﬂﬂ substituted heteroaryl;
het erocycl oal kyl or substltuted het er ocycl oal kyl ;

S and R3, R4, RR R, A L201, M L101, 2101, Wol and G
4. ”glgeﬁ%o?n Vlfgq‘d?m)f %Eé etﬂe cg' ?(lﬁ dr% %f Forlxgﬂa I I{' R

ere n e co
Formula VIT1: OX3. X4 X2 11 X1 NN /Z101_ W01
L101 O MO L' I Ny~ NNRo GQ (‘ﬁJI)Qlora
phar maceuti caN ceptable salt, est%/ ol pnﬁdrug

t hereof , wher ¢ Xl -1X4 are ,4’5
~zN R1o1_l ,
/2101' Wio1 /\ \

|_101 o I-1o1
|-201 )— L201 j_q‘/
A—N A_N
(1) (IV)
or a pharmaceutically acceptable salt, ester or prodrug thereof, where R, R’, A, Ly,

M, Lio1, Zio1, Wior X, Y, Rio1, Rioz, W, Z and G are as previously defined in claim
10 1.

5. The compound of claim 1, wherein the compound is of Formula V or VI:
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i ndependently selected from-CR5 and N, wherein: 20 R5

is independently selected from i. hydrogen; hal ogen;
WO Di02/0649CN; N3; CF3; PAGE 231 WD 2009/ 064975 PCT/US2008/083541
PCT/ US2008/ 083541 ii. -MR4, Mis 0, S, NH, iii.

NR3R4; iv. -Cl-Cg al kyl, -C2-Cg al kenyl, or -C2-Cg
al kynyl each containing 0, 1, 2, or 3 heteroatons
selected fromO0, S, or N, substituted -Cl-Cg alkyl, 5
substituted -Cg-Cg al kenyl, or substituted -C2-Cg

al kynyl each cqnt ai ing 0, 1, 2, or 3 IQeteroatorrs
sel ect ed frogfgﬁz r N, -C3- 012 cycl oagl , or
1

substi tut ed 2 cycloal kyl ; - C3,¢€t
or sub t|t Cl12 cycl oaRqerry'r
subst 1&Hr het eroaryl; subst

10 |\_/ het er ocyo:l oal kyl or subst i tkbitoad Q
het rocycl oaI kel ; Q@ and @ are eadh i ndependgqt!y
sel npt ed G and Br; and RBMR4, B

ZI o 01 anq.|G il

e as preszg;IJslj;—%_L :

und of clajm1 [ G
corrpg.u.n of Fo rrul ~J,X GYg-' Y2 AS~NxSN  zioh-~wiofi-,
L101 9 HI 1ROOJONH ANHRR (K ®&

pharmaceutically accepNable salt, ester or prodrug

t hereof , wher e%QI:) d Q (VD) Q4

or a pharmaceutically acceptable salt, ester or prodrug thereof, wherein Q, and Q, are
cach independently selected from F, Cl and Br, and R, A, L1, M, Lio1, Zio1, Wior X,
Y, Rio1, Rioz, W, Z and G are as previously defined in claim 1.

5 a.

6. The compound of claim 1, wherein the compound is of Formula VII:

or a pharmaceutically acceptable salt, ester or prodrug thereof, where X;-X4 are

10  independently selected from -CRs and N, wherein:

Rs is independently selected from:

PAGE 230



Y1-Y3 are independently selected fromCR5, N, NR5, S
and 0; R5 is independently selected from 20 i.
whyawogens hal ogen; -NO2; -CN, N3; CF3; PAGE PGRUNY008/083541
2009/ 064975 PCT/ US2008/ 083541 ii. -MR4, Mis 0, S,
NH, iii. NR3R4; iv. -Cl-Cg al kyl, -C2-Cg al kenyl, or
-C2-Cg al kynyl each containing 0, 1, 2, or 3
het eroatons selected fromO, S, or N, substituted
-Cl14Cg al 1 d @ kenyl, or
subsl,tltut E%amégh %H%Ety?g(/ﬁ e%lg’ﬁNggtnt aining 0, 1, 2,
or B het erdhRand is€L 8cNBd fromO0, S or N, -C3- C12
cycl oal kyhﬁgé’ substituted -C3-Cl2 cycl oal kyl ;
-cd'c12 cy | kenyl, or substituted -C3- Cl12
cyql oal ken—le-'Cg\é,lky@r—ﬁz*-C 5&1’1&%&1 foHLQQ-C%bklynylrb%El@ E&ﬁéﬁﬂng 0,1,2,0r
substituted heteroaryl; vi . heterocycl oal kyl or
5 substi t ut édletwdbaewms:y&iécmaj fr(yﬂno dhor R3 sulidtutdd —R- Cg #kyl,
L201, M L1101, Zlol, WOl and G are as previ ousl
def i ned i Aulstisated 1C>-Coalkqmd. araupwiiiviad of 2Cis alkemyl dheh containing

N 2201 b 2 PG H0Grdefordy o5 Qi A frctn . G5 1 & Ffyelbhit,or

RO Q@ (Xbs@luted —C;-Cy, cycloalkyl; —C5-C1, cycloalkenyl, or substituted —Cs-

Ci2 cycloalkenyl;
10 V. aryl; substituted aryl; heteroaryl; substituted heteroaryl;
vi. heterocycloalkyl or substituted heterocycloalkyl; and

Rs, R4, R, R’ A, Loo1, M, Lio1, Zio1, Wio1 and G are as previously defined in claim 1.

15 7. The compound of claim 1, wherein the compound is of Formula VIII:

L o

[

"o o
L<o1 )—— N H

A=—N Y ‘e, G

H R o)
Q,
vimp &

or a pharmaceutically acceptable salt, ester or prodrug thereof, where X;-X4 are
independently selected from -CRs and N, wherein:
20  Rsisindependently selected from:
1. hydrogen; halogen; -NO,; -CN; N3; CF3;
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15 or a pharmaceutically acceptable salt, ester or
prodrug thereof, wherein: Y1, Y2 and Y3 are

w0 pabepersdent | y sel ected from CR5, N, NR5, S anPCDUS2005083541
is independently selected from i. hydrogen; hal ogen;
-NO2; -CN, N3; CF3; 20 ii. -MR4, Mis O S, NH iii.
NR3R4; PACGE 233 WO 2009/ 064975 PCT/ US2008/ 083541 iv.
-Cl-Cg al kyl, -C2-Cg al kenyl, or -C2-Cg al kynyl each
confai ni ngl\@RHMl@O QINP; het eroat oms sel ected from O,
S, or N substituted -Cl:Cg al kyl, substituted -C2-Cg
al kenyl , OR:Bubstit ut ed CZ Cg al kynyl each cont ai ni ng

Ocitns oSl il 6P B, B srh B 01,2,
cycl oal kyh; efe%%t&illgsé"ié/&é ﬂlnglggﬁ or & s elgﬂlﬂﬁft%cf Uéeég al@l

Cl12 cycl oal ary st tuf ary

5 het er oary lsubsﬁlﬂbéd +CpCedkbstl asraabittited VCs-Cs alkynyl cach containing
het er ocycl oal kyl or substituted heterocycl oal kyl ;

10
Q and Q@ Oal.e 8nd heterpEpentdastadyfram ¢bS HeY: <hitGr crdodkyl, or
b ' gﬂg 1
aagmengre as pr eci/?%lgdsfzycy@gf fk%Eé)dci3 n %Wc}aﬂi&&?% msﬁguted —Cs-

conpound @f;, elchiatkehyl;wherei n t he conpound |s of

Fornul a Xl
G HRO Rﬂaryl(S%wad&Fy]‘ah%ﬁam%c@%%%# Wera)e%yépt abI e
10 i/l alyi, estgrieRicyPbARL LS LB&IERH RIS Bk, A L201,

Q and Q; are each independently selected from F, Cl and Br; and
Rs, R4, R, A, Lao1, M, Lio1, Zio1, Wio1 and G are as previously defined in claim 1.

15 8. The compound of claim 1, wherein the compound is of Formula IX:

Y. 2Y2
Y3
NN
| _N
/2101'W1o1

I-1o1 o

L201 j_qr

- j?(
(IX)

or a pharmaceutically acceptable salt, ester or prodrug thereof, wherein:
Y-Y; are independently selected from CRs, N, NRs, S and O;
Rs is independently selected from:

20 1. hydrogen; halogen; -NO,; -CN; N3; CF3;
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L101 and G are as previously defined in claim1. 11.
The conmpound of claim1l, wherein the conpound is of
wo-oroaba7XI | : PAGE 234 WD 2009/ 064975 PCT/US2008/083541
PCT/ US2008/ 083541 -N O 00" L101 O M~H N ARO A-N
G HO @ (XIl) QL or a pharmaceutically acceptable
salt, ester or prodrug thereof,where Q and 2 are
i ndependently fluorine, chlorine or bromne and R A,
L2034, M LRk, ands G, 8'/pas S5 previously defined in
claim1. 12. The conpound of claim1, wherein the
compound MNR:8fi; Formula XIIl: R /01 R101 T x:1 |
R1Q2

M AN _O N (X
a phar nacéEe-fgélliy\} 5@%@[‘@&% ok 5 Crallyay! n 59%@ V12, 0r
t her eof fegod dI& t&Pﬁ&ﬂtO Rl dd of)-Elal
al kyl ene, \Q%%e& 0]?%Seny ene 8% Cgl%aﬁﬂlynyl ene;gagﬁ]d
5 substituted —C,-Cg alkenyl, or substituted —C,-Cg alkynyl each containing
0, 1, 2, or 3 heteroatoms selected from O, S or N; —C3-C); cycloalkyl, or
substituted —Cs-C); cycloalkyl; —Cs-C); cycloalkenyl, or substituted —Cs-

Cy, cycloalkenyl;
\2 aryl; substituted aryl; heteroaryl; substituted heteroaryl;
10 vi. heterocycloalkyl or substituted heterocycloalkyl; and

R3, R4, R, R, A, Lo, M, Lig1, Z101, Wig1 and G are as previously defined in claim 1.

9. The compound of claim 1, wherein the compound is of Formula X:

Y,2Y2
Y3
NT N
| _N
/2101‘W1o1

I-1o1

L:‘"_N)‘Qw %

-

15
or a pharmaceutically acceptable salt, ester or prodrug thereof, wherein:

Y1, Y, and Y; are independently selected from CRs, N, NRs, S and O;
Rs is independently selected from:
1. hydrogen; halogen; -NO,; -CN; N3; CF3;
20 ii. -M-R4, M is O, S, NH;
1. NR:Ry;
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R R, A L201, M L101 , R101, R102 and G are as

previously defined in claiml. PAGE 235 WO 2009/ 064975
weEFIWEsReD8/ 083541 13. The conpound of cl ai m BCT/US2008/083541

wherein the conmpound is of Formula XIV: RL 02 W Rlol

Rlol-. | L101 NORL 02 MOHO L201 NNA-NG H

'"ROQ@ (XIV) Q or a pharmaceutically acceptable

salt ester or prodrug thereof, wherein W i s absent

el ect egh f 1- .

C2 %4 al kyﬁqua%emyp ngcaillkr%ég’%?arcec% 93%/ %ent@nﬁnn%mjl 2, or

fl uori ne, 3dktcdsdtonas Sdledidffdome), SabdNRsub%tltdtétDml M;alkyl

Liol, R o,, R102 and G are as previously defined in

claim 1. sqbstltlmecto‘ﬁpﬁaﬂ&eradwrsdbﬁ@utp@ —€b-&iseikynglscagle containing

forth in Tabl erej
to claim P2e853tﬂgte JRALE eaecf o%r}gs of '} ?S}I?n%llkyl of
5 XVI wher gitiRited-—= @'Clz%ycfﬂ)ﬁﬂkyﬁ—ﬁhf{jlg@jldl&ﬁﬁé@ﬁ ol iibstiaged —C.-
exanple in Table 2: /Ar~O J;3 HR (XVl) PAGE
236 WO 20697 oshgiienplcT/ U82008/ 083541
V. aryl; substituted aryl; heteroaryl; substituted heteroaryl;
vi. heterocycloalkyl or substituted heterocycloalkyl;

10  Q; and Q; are each independently fluorine, chlorine or bromine; and

Rs, R4, R, A, Lao1, M, Lio1, Zi101, Wio1 and G are as previously defined in claim 1.

10. The compound of claim 1, wherein the compound is of Formula XI:

/

L1041

L2o1

T —
Irz
A O
o
-|||o
Nz
o |
Z ~z
ZT
~ Yo
(@)

(XI)
15
or a pharmaceutically acceptable salt, ester or prodrug thereof,where R, R’, A, L1, M,

Lio1 and G are as previously defined in claim 1.

11. The compound of claim 1, wherein the compound is of Formula XII:
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TABLE 2 Exanple RL-Ar n R G N Ph 1507. V Nx/ 4 O
Ste, N Ph 1508. ~/ /nmoo Nx/ 4 o sV NYPh elp 1509. N
w@R090dP10. ~/ /mo x 3 Ao s-V N Ph ~ O- O 1BQWUS2608/083541

/mbo Il NN 3 N 'V NPh 1512, /moo NNCO 3, o0s~ n N
1513. /.o v N.Ph 2 / GO0 / ~ / N Ph "O 1514. /noo |

Nk 2 // AN n\~Ph eO 1515. / . N/ 2 n AHS-V N Ph
1516. ~/ /moo I N~/ 1 /~/ | Ns PACE 237 WO

2009/ 064975 PCT/ US2008/ 41 \xPh 1 /~A HS 1517. N

[ 'V
7\
//’ —N

L1o1 o)
. :
| 0 0
L2o1 N H
A—N “, ©
H % o
Q

(XII) Q

or a pharmaceutically acceptable salt, ester or prodrug thereof,where Q; and Q, are
independently fluorine, chlorine or bromine and R, A, L1, M, Ljo; and G are as

5 previously defined in claim 1.

12. The compound of claim 1, wherein the compound is of Formula XIII:

R102
f R1o1
Rio1— l
N
I-1o1 9
L201 )_qr
A—N
(XIII)

10  or a pharmaceutically acceptable salt, ester or prodrug thereof, wherein
W, is absent or selected from C,-C, alkylene, C,-C,4 alkenylene, and C,-C, alkynylene; and
R, R’, A, Lyo1, M, Lio1 , Rio1, Rio2 and G are as previously defined in claim 1.
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1518. Ino ~xPh / Selo/ Hd NPh 4 S-, 1519. V ~/

Ilmo \ Nx/ O/ 4~ o Sd 1520. /mbo \x o / n/ "HN
wasavoednvo v v \xPh 4 / o0 s-o / Hd N Ph 152PCT/552008/083541
/moo \ \ Nx/ 3/ o s~ NPhelp 1523. /moo \ \ x/ 3/ o
SS n NPhelp 1524. L/ /moo Y-f Nx/ 3/ SV n N Ph
1525. >L/ /moo N/ 2/ o SY NPh /.0 Nx/ 2 o SV 1526.

Y-j NPh elp 1527. L/ /mbo\ \ N/ 2/ o0 S-Vnelp

13. ThOcompouhd ¥¢ Blatin $, whah: the tofpdundHs 8f Formula X1V

R1 02
R1 01
R101 _l E

(E) R102
|
M
'
2 )—qr
A'-N

xXry) @

or a pharmaceutically acceptable salt, ester or prodrug thereof, wherein

W, is absent or selected from C;-C, alkylene, C,-Cy4 alkenylene, and C,-C,4 alkynylene;
5 Qi and Q; are independently fluorine, chlorine or bromine; and

R, A, Lyo1, M, Lio1, Rio1, Rio2 and G are as previously defined in claim 1.

14. A compound according to claim 1 as set forth in Table 1 herein.
10

15. A compound according to claim 1 which is selected from compounds of Formula XVI
wherein R, L-Ar, R’ and G are delineated for each example in Table 2:

Ar

(XVI)
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PAGE 238 WD 2009/ 064975 PCT/ US2008/ 083541 N Ph 1529.
~[ /moo\ \ Nx/ 1~/ SV NPO 1/ DS 1530. /~0O Nn

wWO200000497% H NV N Ph Ste, 1531. V [~/ [ ~0PET/US2NE/083541

4, n47~ OS 1532. /mo " P/ ° h O JT~H \~Ph e0
~0 N/ 4/.HSV 1533. / N Ph 1534. ~/ /nmobo \ \ x/ 3 0
SV n NPh 1535. /nmobpo\ Nx/ 3/ 0o SV n NYPh elp
1536. J\/ /moo NJ°'/ 3/ OSp NPh/.o\ \~ N/ 2 /0oSV
1537.

TABLE 2
Exa;nple R L-Ar n R G

1507. >|\/ Ay M:I;h s | 2y /\é'):‘s"oV
1508, >l\/ /\oA%v@(:I;h PN /E‘TSOV
1509. j\/ /\o/\(qj\/@::(;h i |y /E?‘g,o
1510. >|\/ /\OM ::I;h s oy | Eclaso
1511. >|\/ Ay /\H;\/@ :I;h 3 | 2y /\é?:‘s"oV
1512, >|\/ /\OAHQ\/@::I? 3|y /P‘TSOV
1513. j\/ /\OM :I;h s | oy | Eclaso
1514. >|\/ /‘OAHg\/@ ::I;h s | oy | Eclaso
1515. >|\/ /\0/\(\,);\/@ ::I;h |~ | Eclaso
1516. >|\/ £, M :I;h 1| 2y /\rs;g,o
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n 1538.
\ \x/ 2/ o SV
WO BD0IPNGEs 239 WO 2009/ 064975 PCT/ US2008/ 08354 1PCT/8S200€083541
/[ / HN 'V N YPh OeO 1542.
[~ [~O\

\

N~Ph / O S O 1541.
/| ~o N /HSV NPh 4 S,

/\NO\

I N~Ph 2/ OS O / NV N Ph 1539.

n P 1540. /\O\ \

1543. V

/ noo

I NYn / OO S N/

I N~/

OMNM P h"O1544. /noo \ \ Nx/ 4 /.HS-V Nelp 1545.
/oo \ \ | NxPh 4/ s/ H N Ph 1546. ~/ /nmoo \ \ Nx/
glg. g S NPR elp 1547/. /an\\PA X 3[A 0 S, nqﬂpPh
1517. >|\/ /\o/\(v)j\/@r\fj:/ 1| &Y AH.S
1518, >l\/ /\oA%v@:I;h Y, /§SOV
1519, 5\/ /\ow:Ijh s | 2y /gsoV
1520. j\/ /‘owzij 4| 2y /~§:~§,o
1521. >k/ /\OW :I;h 4| Y /~,§3‘S',o
1522. >|\/ /\oW:I;h 3 | AY /F'TSOV
1523. 5\/ /\OW:IT 3 | 2y /gsoV
1524. j\/ /‘oW:I;h 3| Y /~§‘s¢0
1525. >k/ /\OW:I;*‘ 2 | A /~,§2‘S',o
1526, >l\/ /\OW:IT 2 | 2y /§SOV
1527. j\/ /\OXM;*/@::C 2 | Y /§SOV
1528 j\/ /‘owzij 1| 2y /~§:~§,o
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1548. J\/ /moo Y-f \' \ Nx/ 3/ oSV nNPh/.o\ \ I
Nx/ 2 SV 1549, NPh /.o \ \ Nx/ 2 o SV 1550. Y-j N
w®Ro0elopt974551. /moo v v N~/ 2/ 0 SV n N P hp¢TUSHER083541

/moo \ \ | NC /.H S-V n PAGE 240 WD 2009/ 064975
PCT/ US2008/ 083541 N Ph 1553. /~/ /moo \ \ | Nx/ s'V P
Selp 1554. /-0 Nh 1/ JTv~/ H NV 16. A conpound
according to claim1 which is selected from conmpounds

of korwula XVII 5 whereln R LN/VPh and G are

}o\lﬁezldonﬁlaf %or ezz%m’\lia/bl o 3 @Q/ 3}]&::%"0%
1530, >l\/ /\OX%%/@(:IT Y, /§SOV
1531, )\/ /\OA%%/@:IT s | 2y /gsoV
AP /\oA%v@:I;h 4| 2y /~§:~§,o
1533. )\ v /\OAHj\/@ ::I;h 4| Y /~§>S',o
1534, )\/ /\OA%\/@:I? 3| 2y /~§2ng
1535, )\/ /\oA%v@:I;h 3 | 2y /gsoV
1536. )\/ /\oA%v@:I;h 3| Ay /~§>S',o
1537. P | A, M :I;h 2 | Y /~,§2‘S',o
1538. )\/ /\o/\(\};\/@:ljh 2 | Y /~§2ng
1539, )\/ /\o/\(\‘)j\/@:I;h 2 | Y /§SOV
1540. )\/ /\OM:I;h 1| 2y /~§:~§,o
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HF F (XVIl) TABLE 3 10 Exanple# R L-Ar n G N Ph

0O'0O 1555. ~/ /mbo \ \ Nx/ 4 /.Hs n N\ Ph OO 1556.
wWO2006497F3 . H.s' IV N Ph O'O 1557. 0 NC 3 /. HPGT/UR008/083541

PAGE 241 WD 2009/ 064975 PCT/ US2008/ 083541 N Ph O'O

1558. >/ /mbo \ N3 /Hs~ n Ph 1559. /mobo \ \ Nj 2

S n” HN Ph %1560. /mbpo\ Nx/ 2 Hs n N Ph OO0

1561. ~/ /mbpovv N 1 HSV N Ph"O1562. /-0 N 1

S Y N NP 47 OS O 1563 [0 4 /]S o
1541. )\/ Ao n N’j:/ 1| ZY /~H:3'
1542. )\/ /\O/\(\‘);\/@ :I;h 1 /\/ 2 ET:\S’QV
1543, )\/ /\OW::I;“ 4 | 2y /~§:ng
1544, )\/ /\OX%%/@:I;h 4| 7Y /\t‘?‘sao
isas. | /\OW:IT 417 /‘t‘(.):\s"o
1546, )\/ /\OW:I;h 3| 2y /‘Ec::\slpV
1547. )\/ /\OW :I;h 3 4\/ ~ ET;‘S'QV
1548, )\/ /\OX%%/@:I;h 317 /\t‘?‘sao
1549, )\/ /\OXH;%/@[:I;h 2| 7Y /\&3%,0
1550. )\/ /\OW:IT 1| 2Y /ETSOV
1551, )\/ /\OW:IT 2| 7Y /P‘TSOV
1552. )\/ /\OW:I;h L2y /\t‘(.):\s"o
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1564. A\ I NN Ph/ n T~/ H NPh OO 1565. /--0 Nx

3/Hs n NPh OO 1566. /mbo N'/ 3 /NS 4n P 2 oS
waz@voe4mmo \ \ Nvh o n JT~/ HN Ph OO 1568PCEIL$2008/083541

/moo N' '/ 2 /.HS'V n N Ph "O 1569. ~/ /mpo Nx/ 1

H Sv n PAGE 242 WO 2009/ 064975 PCT/ US2008/ 083541 s

1570. AN Ph1/ oo [/ n T~/ H 1571. /moo v v ~~Ph
4/ os o/ H NPh OO01572. /mbpo\ N~/ 4 AH s N\ Ph
Y\

U 0O 1973. 7npo N/ 3 /—\NSNdF[h J0 Jo/74. 710 N~ Ph
\I’O

Q/. H S 40
1553. )\/ A X N/I/ 1| &Y \H -5
n

(0)

N«_-Ph
1554, )\/ /\OXHA/@NI/ 1| 7Y /~O‘S"OV

16. A compound according to claim 1 which is selected from compounds of Formula XVII

5 wherein R, L-Ar, and G are delineated for each example in Table 3:
Ar
H
(XVII)
TABLE 3
10
Example# R L-Ar n G
N Ph
~ O\ IO
-, ~ :S’
1555. >|\/ /\OMNI/ 4 /H
N Ph
~ O\ IO
1556. P 4 /o254
>|\/ /\O/\Hg\/@NI/ H V
Ph 0,0
1557. 3 Y i<
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P 1575. /mbo\ \ Nj h 2/ S H NPh OO 1576. /noo \

N!'(/ 2/.Hs~ n N Ph"O1577. /nmoo N' °/ 1 HS
wazwsgedmvo N-Ph 1 / S / H P h o 1579. /npo RCT/UBR008I083541

/| os H N PhO0O01580. /[l o N\ | '/ 4/'"NS7ns

1581. /mbpovvI| Ph 3/ NV / H3/ S 1582. /nmoo \ |

N'Ph O n/ H PAGE 243 WD 2009/ 064975

PCT/ US2008/ 083541 1583. /\O\ \ | N~Ph 2/ ~S~ NN ~

27 ST I584. ~[Ph A H Ng,Ph 0.0
1558. >k/ /\O’\Hj\/@Nl/ 3 /\H:S’
1559, >|\/ /\OM:I;h 2 /‘t‘(}gp
1560. ﬁ\/ /\OA(‘K\/@:IT 2 “ E(.)SO
1561. >|\/ /\O/\%%/@:I;h 1 /‘t‘(}\soo
1562. j\/ /\O/\H;\/@:I;h 1 /\t‘(}‘soo
1563. >|\/ /\OXH;\/@:IT 4 /P‘TSOV
1564, >k/ /\OW::I? 4 /E?\S'QV
1565. 5\/ /\OW:I;h 3 /P‘TSOV
1566. ﬁ\/ /\OX%\/@:IT 3 /E‘TSOV
1567. >|\/ /\OW:IT 2 /ETSOV
FO I VR VSIS ¢ & G I
1569. ﬂ\/ /\OW:I? ! /P‘TSOV
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N Ph O

aN/ 1/HS K17. A pharnmaceuti cal
w@ompneeTHg an i nhi bitory amount of a conpoundPCT/US2008/083541

O 1585.

/[--0 Nx/ 1 /.Hs

n N Ph O'O 1586.
conposition

~, 0

according to claim1 or a pharmaceutically acceptable

salt, ester, or prodrug thereof, in conbination with
a pharmaceutically acceptable carrier or excipient. 5
18. A nethod of treating a viral infection in a
Subj ect[, conpripi ng adm ni SLEr\Ngsf 0 ThE Subj ecf an
|52 bi tjor yJamoupt, of/ a pha etffi cal cpnpositi on/\ogsoo
611 rdijng-t o/ cl a/‘r@ (Y39 XThg? gt hod acco dingtdq‘ V
claim 18, where|n the Viral infection i hepatitis C
virus. | 10 20. A nethod of inabNgimg the replicatigng
qf7hepati t s/C virys, the @v onpri i ngy4 supplAi-H
a hepatjitis/C vjral ¢ ofge e.seNlnﬁ|b|1ory amount of
the ph:rnnrpufi"nl Pnnpncifinn of claimil7 15 P21
The method of c|aim 18 furth BQPPH Si g /(k,o
agm ni ster cpnc rrgné!é gE ;Editiona 4 SR
anti - hepati tflgs C VhQIS N . 222N The nethod of cl a mV
10 whaerein caid additional anti -.henatitic C viruls
19 wherein saig additional anti-hepatitis Cvirus
agent i|s sglected fromthe Byemsi sting of M o o
16m3.er fler A -inygnigé?p§/gfﬁgmgiin, and  gdamantApes
20 23. |The et hpd ofocletm 20, wherdin Sai d additional
ANt hanat 1 +1 o VLo Aanont o anN bl hi + A~ of
artod T 'JU.LILIO VI T US GuCIIL L] ATl LILILLIL T U UT Ul
hepatitisoﬁ;virus hel i case, Rse, 0,0
netal | opr se| o)l WO 2009306497 F~N->
PCT/ US2008/ 83541 24, ohar niicelit i chl conposi titbn
of —ctaim17—further—conprising—anotheranti=HCV
agent. |5 ii; The phar maceut i & sition of c|ajq,o
1375.f urt her~gompr | P cted frdm NS
interferon, ‘ribavirin, nt adi ne, ‘anot her HCV H
protease Tnhibitor, am HCV potynerase b tor, —an
HCV helli cage inhibitor, or a Perffal i bosone es}qqp
457® i nhi bitor . | 26A er\ al tonpdsi ti prf P~
claim 17, further conpristng pegyl dted {nterferop. H
NaPh
N Oy O
P A
NaPh
~ O\IO
_ L3
NaPh
S O..,0
Y
Na_Ph
D 0. .0
p L
iss0. | /\OX%\/@NI/ 4 vy
Na_-Ph
N O\IO
_ L3
1581. )\/ /\OWNI/ 3 /H 7
Na_-Ph
D 0.0
) fps
1582. )\/ /\OX%\/@NI/ 3 Ny
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10 27. The pharmaceutical conposition of claim17,
further conprising another anti-viral, anti-

whawvmeed9as , anti-fungal or anti-cancer agent, PCT/ES2008/083541

i mmune nodul ator. 28. The conposition of claim17,
further conprising a cytochrome P450 nonooxygenase 15
i nhibitor or a pharmaceutically acceptable salt
thereof. 29. The conposition of claim28, wherein the

cyt ochionme P450] nonoxygenase_| nn| pl tor {s Tritonavir.

20 30. |A thodj -admi | to alpatient |n, Qe
8 of amty hepdtp N atmem cdnpri si‘ay

cyt ochrjome P450| nonooxyYenase i nhi bitor|or a

phar mageuticallly acceptabl g SRl tpd herepf and a

ound ag set har ngceut C,QP:E’%
accept abl € Al t i N

1585. )\/

\Y I'

1586. )\/ 1 /N v

17.

18.

19.

20.

21.

22.

23.

A pharmaceutical composition comprising an inhibitory amount of a compound
according to claim 1 or a pharmaceutically acceptable salt, ester, or prodrug thereof, in

combination with a pharmaceutically acceptable carrier or excipient.

A method of treating a viral infection in a subject, comprising administering to the

subject an inhibitory amount of a pharmaceutical composition according to claim 17.

The method according to claim 18, wherein the viral infection is hepatitis C virus.

A method of inhibiting the replication of hepatitis C virus, the method comprising
supplying a hepatitis C viral NS3 protease inhibitory amount of the pharmaceutical

composition of claim 17.

The method of claim 18 further comprising administering concurrently an additional

anti-hepatitis C virus agent.

The method of claim 19, wherein said additional anti-hepatitis C virus agent is selected

from the group consisting of [-interferon, [J-interferon, ribavarin, and adamantine.

The method of claim 20, wherein said additional anti-hepatitis C virus agent is an

inhibitor of hepatitis C virus helicase, polymerase, metalloprotease, or IRES.
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24.

25.

26.

27.

28.

29.

30.

The pharmaceutical composition of claim 17, further comprising another anti-HCV

agent.

The pharmaceutical composition of claim 17, further comprising an agent selected from
interferon, ribavirin, amantadine, another HCV protease inhibitor, an HCV polymerase

inhibitor, an HCV helicase inhibitor, or an internal ribosome entry site inhibitor.

The pharmaceutical composition of claim 17, further comprising pegylated interferon.

The pharmaceutical composition of claim 17, further comprising another anti-viral, anti-

bacterial, anti-fungal or anti-cancer agent, or an immune modulator.

The composition of claim 17, further comprising a cytochrome P450 monooxygenase

inhibitor or a pharmaceutically acceptable salt thereof.

The composition of claim 28, wherein the cytochrome P450 monoxygenase inhibitor is

ritonavir.

A method of co-adminstering to a patient in need of anti-hepatitis C viral treatment
comprising a cytochrome P450 monooxygenase inhibitor or a pharmaceutically
acceptable salt thereof and a compound as set forth in claim 1 or a pharmaceutically

acceptable salt thereof.
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