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WD 2005/ 087725 PCT/ US2005/ 005773 NOVEL COVPOUNDS AS
I NH Bl TORS OF HEPATITIS C VIRUS NS3 SERI NE PROTEASE

wo-2@bases t he | nventi on The present invention PE/ABME5/005773

to novel hepatitis Cvirus ("HCV') protease
i nhi bitors, pharmaceutical conpositions containing one

NOVEIPCOMPOUNDS ASINHIBRORS OF REPATITES CVIRUS

I preors ardad Inmrorcrors to
treat hepatitis= E.g! P Q@Aﬁ Thi s

A~

i nvention additionally 5 discloses novel conpounds as

i nhi bitors of theFidld OEBheIhveaastiompe protease. This

application clains prrority fromU. S provisional
pat ent application, Serial Nunber 60/548,535 filed

uary 27,.2004. Background t he ention 1f
UL et RS o b 8009 e
pro@%e‘ihﬁnBﬁoFé“@ arrﬁéée&%%f‘cb b§|ﬁ8 §@oﬁf%urhh§ o?ﬁ%lcﬁ'lépgre such

causative a I n non- A
inhipiottsi, m,ethodsf of praniauogsush mdmh'tt@ns a‘m@l\mlati(mmmhg such
at ent |.i cation. Pub

'“h'@or%tlé‘?g?ttg'%ég S [P F%%@Qﬁ‘%g%ﬁwt hA?)B]"eEh? Hd%onally
dlscﬁ’é@éé AdVel o un@g a35hhdE6)s oMéB'TCVS\I(S@/N@al@erme

|st|ngwshe from ot her t%/ pes of viral-induced liver
y

protgiasea$ bis anplisatien blapas ipripsty fromi Y. previsipnahesient tis B

el TN PERS ey R R 2008 (emvy. as

well as fromother fornms of |iver disease such as
al coholismand primary b| I | ar Ci rrh05| s. Recently, an
HCV prot ease ne&=a83 = PV processing and

il ) 91 o e
hasTteen mmiroatedra&; d’neyn‘&qm(bamsahm ageaqt ipatorpAphendB hepatitis
(AN rstioua il Bgedmsmaciafd AN B N AGRH s,

IntePhbSH1 P&t &B}ﬂlcgﬁén @nu@lléﬁ}éﬁf ﬂb WB@YGW&H European

proteins (NS a, b5a and 5b). NS3 is an
Patapbprlilcraloel @utﬁsat«dlal\m G881 246 oANBIE |€b§p be

aisiRRNsH Bb& gy Pas o Vet hiRed vt inghek, SRRTE ndlvs
A vﬁ@gﬂHAV? qiﬂé?peﬁﬁlls Bvidlis éH!M’/ P@e’ﬁﬁtﬁénﬁtlﬂg%gé (H D@V)

N-term nal am no acids; d (b) an RNA- depende

cytwneagbvw@ﬁéwvétancﬂﬁp@elnr%atmwm (6Bhes predasi fﬁommeer

forrj5 ot 9965565y FE8 BRPBB el biicitfosis.

Recently, an HCV protease necessary for polypeptide processing and

viral replication has been identified, cloned and expressed. (See, e.4., U.S.
Patent No. 5,712,145). This approximately 3000 amino acid polyprotein
contains, from the amino terminus to the carboxy terminus, a nucleocapsid
protein (C), envelope proteins (E1 and E2) and several non-structural proteins
(NS1, 2, 3, 4a, 5a and 5b). NS3 is an approximately 68 kda protein, encoded
by approximately 1893 nucleotides of the HCV genome, and has two distinct
domains: (a) a serine protease domain consisting of approximately 200 of the
N-terminal amino acids; and (b) an RNA-dependent ATPase domain at the C-

terminus of the protein. The NS3 protease is considered a member of the
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chynotrypsin famly because of simlarities in protein
sequence, overall three- dinensional structure and

wore@bagi7eim of catal ysis. Ot her chynotrypsi n-| i R€T/US2005/005773

enzynes are el astase, factoe Xa, thronbin, trypsin,
pl asm n, urokinase, tPA and PSA. The HCV NS3 serine
protease is responsible for proteolysis of the 5

chy@n%tyyfkfém fRiIN B@d:éi@eoéﬁnﬂ)laﬁﬁest iRprdiain g@&é‘ené‘ésﬁémhree-

5a and b junctions and is

d lm%@mﬁé phueiure ang mrmsrg of catalysis. aotlperoctwnn@rymm-hk@

enf i aleCOlanEak, Bibtor X Pl et NopEs iR Aok Rass A

and PSPt BIOV Nﬁmserm&pfo'tee%ecprr@@pmbp&ar prot&bIVsis of the
such protease. They al so can nodul ate the processin

polypeptisigairotyipsotein) &l tlw NE3/NBde) NMaﬂBSﬁDJ N§4b4N35@§n

NSS4 SRl il s

durtrIgBVIEaNrepIE:anbﬂI e has madd medﬂCNSSS3 shvheprerwag anof
the NS3/NS4a junction by the NS3/NS4a serine protease

attrgetive targeifprApindral chemptherapy. dihg inyantive eerapewmds can
|nhfPltes%\éﬁQfﬁo@a%%sTﬁngF%roo&‘??@%Hla}c% gl‘tlé‘upﬁfdé‘%}sﬁg%fq{épﬁtl s C

SIS 0 vage' sl
VIrUSdHGJ@pqﬂypepﬁm reveal ed the presence of cysteine at

<t FBep poenseivanes #iatihe NBAs RESHE. ASAPPRRYRelahy 6 kda

pol (dé!sﬁoabhlffﬁ&io?‘?érthegéﬁn@?%i&%%@ dci0RY bPRSgoNt ai ns a
hreeoni ne at a serin The 20 Cys-->Thr

Auteglesvageof the NS3NESAaRction tp/oﬂneLNSi%/é\Iﬁﬂta)sempmteam
oo el GRS .8 al) e RE byl e RR BE S Hhncised

mtd)ﬁidlecuf@nﬁﬂlescﬂrans( USA) 91:888-892, Failla et al.
(1996) Folding & Design 1:35-42. The NS3/NS4a cl eavage

si tAnalysig|of &%a@rak@%\fm sitgrs fontHeé peaipase Feyealetkbthe

h
pre§ehi ofpieiEne 2T Sadseniy o £ Ghdinditnse riiues 4P
strietty corseresd e N84aNSAL, B4 NED direch MSHa/KB8b junctions.
cl eavage site are regui red for eff| ci ent cl eava

Thespl 3/MSda jundipgeendaing a threaag ab Phangp serine at (:13 The
oy §;T71§§abgtﬁ?t7%n D818 obabl4rdn 4 Bas et e

€en repor ude
requméﬁfenabf oieahtH%ﬁhmi trépp broadssing étuhis juat:mm See, 8/@.,30

98/ 14181 cert tid d ,
Pizoat ain pep i des an p bge an?:@ﬁgs ggee

“9?82;3&3—@1"5'%“#3 3585 TR BB 1 u8

to!aramrmfsnu&geneslsd:haalthe ()ﬂ”%&jtesl &aea_e_.gl/eﬂolly};tminv eietlt .
(1984}.] 1\§|r317€15§)7525%ﬂ has <’flssoet()]leen found that acidic residues in
the region upstream of the cleavage site are required for efficient cleavage.
See, e.9., Komoda et al. (1994) J. Virol. 68:7351-7357.

Inhibitors of HCV protease that have been reported include
antioxidants (see, International Patent Application Publication No. WO
98/14181), certain peptides and peptide analogs (see, International Patent
Application Publication No. WO 98/17679, Landro et al. (1997) Biochem.
36:9340-9348, Ingallinella et al. (1998) Biochem. 37:8906-8914, Llinas-
Brunet et al. (1998) Bioorg. Med. Chem. Lett. 8:1713-1718), inhibitors based
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WD 2005/ 087725 PCT/ US2005/ 005773 3 on the 70-am no
acid polypeptide eglin c (Martin et al. (1998)

w@e@slgmes 37: 11459- 11468, inhibitors affinityPCRUSIN®WS773
from human pancreatic secreBory trypsin inhibitor
(hPSTI-C3) and m ni body repertoires (MBip) (D masi et
al. (1997) J. Virol. 71:7461-7469), cVHE2 (a

on zw@v@lan%.ﬁe acv&gblggg;g irf‘c Avanid easy 1f7q9g§ BREhem,

Martin et al el n Eng.
37Ar1469+ﬂyh4@6r inbéhitorg Afﬂn)ty (sEIenbed(from hlanrmn (r_fwi@VG)atub secretory

trygRB iy THes) Angl neBdeVranettoftas v Eien ¢ta
(19@739' vied 7(19?%13%@@\@ Eﬁaﬁaﬁ{eﬁﬁd vaéhablr@usm 10,

eference is also made to
anﬁhﬁdw fcagmenﬁs) (Mitin $iGl989976F teinlEng Ulifl 6@57h6di4)A|{mdl aBO,

o T Ll koL ) (19685 Aok 7201 Roche

nbé’?ma@@gl WeY t@%é%?:? @é\ d%%ﬁb%%'&?ﬁtlf §@r\HFH Nlﬁ hé'sgl%%ently

rin er I ngel Canad been
beemrdlsctsmedo(se@ BichbrldsTed@f o€t )14((PdovernUen hOlTﬁﬂﬁjil on

| 1 ul i The pr i
pat REFENSE i o RiaderlinAGET Rl binflt 8 b 2ty

pulBRpled AR 30H 908 '(‘@értéﬁ Pﬁarrﬁaaéuﬂdawlnborrpbréfe@qtm an
ot her forns of gatltls due to the of |m”runv\éét

98/gr4Penpuldisbad MayéBatWs (i tl'ﬂpffmamvl-larﬁ@@hﬁ BF); T

ooffe! BEARRAET Ay RATBL RN Rbehlf lreie)
WI t HO\ohas beed implictédin eirrhbsizasfdhelived ad rainduoitoraof

have a five-year survival rate of 10-30% whereas 2
heRAosaF FATEHORA. 3 LhS BIeanase f5 Paingls L eand fram HOV

G R Bobe HEY MRS BUBSITEAt b Boat e e

formssofgrwatltls Baoe ho iheglack lofi grehtumiitsnof Gamisdén asshciated with

OISRy J< e ideta fficalis 2 1o Taned% PN e

yeé‘rs%ao%t Ewﬂn‘o‘s@ldia&%osig/ Patiénts’ diagnosed with localized resectable

hepatocellular carcinoma have a five-year survival rate of 10-30%, whereas
those with localized unresectable hepatocellular carcinoma have a five-year
survival rate of less than 1%.

Reference is made to WO 00/59929 (US 6,608,027, Assignee:
Boehringer Ingelheim (Canada) Ltd.; Published October 12, 2000) which

discloses peptide derivatives of the formula:



WD 2005/ 087725 PCT/ US2005/ 005773 4 Reference is nmade

to A Marchetti et al, Synlett, S1, 1000-1002 (1999)
walemsnstiehg t he synthesis of bicylic anal ogs 0OPCHENS2005/005773

i nhi bitor of HCV NS3 protedase. A conpound discl osed

therein has the formula: H 4, , AOHOACHN NH NV '"COH

O SHCOOH 5 Reference is also nade to W Han et al,

Bi a t )

2, RN £ AL RN o A0 81002 (1090
dedesibimntheesyntirediebbbisylo anaalogs aaf dn Kietiibit@sofddOYVaNl BB ng

allyl and ethyl functionalities. Reference is also

proiaase. ALPOwIbdissipseddlersithas BIRIAMMRr 10 1 ngel hei m
Li m ted; Published Februygary 24, 2000) which discloses
pepti de derivatives orrrula /IR Z1\0 OR
H H3CY A2\ ~ NN O R5 OR4 O N H O where

t he various el enent ege'nedth eln An
illustrative conmpog@nd f [it ha sﬁ\j&
2005/ 087725 PCH¢é 0o
0 = o z
\SH
COOH
5 Reference is also made to W. Han ef al, Bioorganic & Medicinal Chem.

Lett, (2000) 10, 711-713, which describes the preparation of certain o-
ketoamides, a-ketoesters and a-diketones containing allyl and ethyl
functionalities.
Reference is also made to WO 00/09558 (Assignee: Boehringer
10  Ingelheim Limited; Published February 24, 2000) which discloses peptide

derivatives of the formula:

where the various elements are defined therein. An iIIustrative compound of

that series is:



5NOCH CHBOH3ICH3 OHB CHNN N HHCH OO
OH ONHOReference is also made to WO 00/ 09543

w@ 2wsiognte®: Boehringer 1ngel heimLimted; PubPCEHOSZ5/005773
February 24, 2000) which di $cl oses peptide
derivatives of the formula: R3 Z,0 RS R4A O R6\ N
ABHA2 H OOHON H 5 where the various el enents
are defined therein. An ustrative conmpound of that
series is: WO 2005/ 087 GiT/ US2005/ 005773 6

Reference is also made to WO 00/09543 (Assignee: Boehringer
Ingelheim Limited; Published February 24, 2000) which discloses peptide

derivatives of the formula:

Ay

Rs
O
Rg /”\
\Aa ﬁ

OH

0]
where the various elements are defined therein. An illustrative compound of

that series is:
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Reference is also nade to U. S. 6, 608,027 (Boehri nger

wo p@slogeein Canada) which di scl oses NS3 pr ot eBSEUS2005/005773
inhibitors of the type: RR?DBR22 O ONN, } qOR
RR4A D 1 5 wherein the various noieties are defined
therein. Current therapies for hepatitis C include
interferon-a (INF(,,) amgd_ conbination therapy with
ribavirin and interfe bee, e.g., Berenguer et al.
(1998) Proc. Assoc. Isi ci ans 110(2): 8- 112.

dS<

Pz db:r esponse
10°Hs

Hoof nagl e et al. (1997) N. Endl. J 336: 347.
Currently, no vaccine is avai # HCV i nfection.
Reference is further nade to WO 01/ 74768 (Assi gnee:
Vertex Pharmaceuticals Inc) pulkdished Cctober 11,
2001, which di scl S ceeczain L£onmpounds of the

fol | ow ng geoer a for defined therein) as
NS3 15 seNAe pripteas¢ i nhipitors of Hepatitis C
Vi rus: 5 /005773 7 H3C CH3 CH3
Nol M © N N
CHa
OH

IZ

(0]
Reference is also made to U.S. 6,608,027 (Boehringer Ingelheim,
Canada) which discloses NS3 protease inhibitors of the type:

R21 W\ R22

o
Q

O %

10
RS A

R4 \D'—

N,
e
wherein the various moieties are defined therein.

Current therapies for hepatitis C include interferon-a (INF,) and
combination therapy with ribavirin and interferon. See, €.9., Beremguer &t al.
(1998) Proc. Assoc. Am. Physicians 110(2):98-112. These therapies suffer
from a low sustained response rate and frequent side effects. See, e.9.,
Hoofnagle et al. (1997) N. Engl. J. Med. 336:347. Currently, no vaccine is
available for HCV infection.

Reference is further made to WO 01/74768 (Assignee: Vertex

Pharmaceuticals Inc) published October 11, 2001, which discloses certain

compounds of the following general formula (R is defined theirein) as NS3-
serine protease inhibitors of Hepatitis C virus.:



I N xOviINOO HOM"H3C CHBNR H HX O ON

A specific conmpound disclosed in the afore-nenti oned
woe08H874Y68 has the followi ng fornmula: N O H3Cx/CBB05/005773

CHS NON\/HOOO ONCH3 HBCCH3 HNOHO O

CODN-_~10 5 PCT Publications WO 01/77113; WD

01/081325; WD 02/08198; WO 02108256; WO 02/08187; WO

02/ 08244; V) 02/48172; WBQ2/ 08251, and _pending U S.

pat ent ap tion, Serg al 710/ 052, 368, filed
January 1 002, Hy%zgﬂ\ose vari ous typgs of peptides
and/ or ot h AT u asy serigie protease
inhibitors of hepatitis C'viru e scl osur es of
those applicati ‘bns/akg i ncor S by
reference thereto™Ther®is 8d flbr new freat nents

and therapies for HCV infectjc Mhere § s a need for
compounds useful __kn the treatnent or prevention or

amel i oration o or\J1or ¢ synptons of hepatitis C
N
¢}

A specific compound disclosed in the afore-mentioned WO 01/74768 has the

KA
@@/g

PCT Publications WO 01/77113; WO 01/081325; WO 02/08198; WO
02/08256; WO 02/08187; WO 02/08244; WO 02/48172; WO 02/08251; and
pending U.S. patent application, Serial No. 10/052,386, filed January 18,

following formula:

Illu

2002, disclose various types of peptides and/or other compounds as NS-3
serine protease inhibitors of hepatitis C virus. The disclosures of those
applications are incorporated herein by reference thereto.

There is a need for new treatments and therapies for HCV infection.
There is a need for compounds useful in the treatment or prevention or
amelioration of one or more symptoms of hepatitis C.

There is a need for methods of treatment or prevention or amelioration
of one or more symptoms of hepatitis C.

There is a need for methods for modulating the activity of serine
proteases, particularly the HCV NS3/NS4a serine protease, using the
compounds provided herein.

There is a need for methods of modulating the processing of the HCV

polypeptide using the compounds provided herein.
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15 There is a need for nethods of treatnent or
prevention or anelioration of one or nore synptons of

whewanst’es C. There is a need for nethods for PCT/US2005/005773

nodul ating the activity of Serine proteases,
particularly the HCV NS3/NS4a serine protease, using
the conpounds provided herein. 20 There is a need for

net hods of nodul & dRthdrtofihe ﬁ§éhﬂ8n°f t he HCV
pol ypepti de usi ng—r[ﬂ'e—ctg'rrp'ovn'g':—p'mvrd d herein. WO
2005/@8%5% SRENIJiR20 85 HH psent Bw@utlmpyowcﬂes amovel class
ntio ts odi nen t he pr.esent ..
of INWPERS SH g HAY SR R AU oA o PR BT tBininhe
ond SO b e Mpﬁﬁﬁﬁé%éﬂhﬁgb P‘Fﬁg@&%@@? @ﬁnﬁb@hﬁbéﬁ ng

one or more of e conpounds prepari ng
formbkations eotriprsingofi® onuiose isonk comnmwnslsn@nd) metbodsrof e

tre R A PE BB iV BhaioRelos S RMre RBIS of

synﬁﬁt@mm&ms@ uBiﬁ@EHriet cbr&n@ré@ué]ﬂc&ﬂﬁoﬁﬁdsﬂéf 8né @)? fhore
npounds or one or “nore such fornul ations.

suthfomhd@cuioase Alsn hrvidesk angorethadsray mcb@lam@ﬂm:mt&mcmn of

an Bl TR BERIEE BithaicY iy, Keab i ik PRI AS Bravidee

hertRY cbiFpdNpdie thalihABitHOVANSE/NSAd serine Bricteady adtivity efle
The present invention discloses compounds, or

prefaiean. i o 1eopiesentinyealivr Sissloses comnasngs, enenaioners,

(0]
stefAHb 0 e S, GREERSHfistlorpfirors PR of salt
comﬁmmﬁds; @lfrrathmtmaceahcbu;muwpme Isau,l sujvatbeorgstarafisaid

coragtocgy q%rfgl e(y)r\rqmppgrqcﬂéhé\l/ilﬁé l%élgepé%l_-g&hﬁnﬁgg p%owrl\\/l ir\l sﬁu%tu/ral
Formula 1:
M A
N/

Formula |
wherein;

R'is H, OR®, NR°R', or CHRR"®, wherein R®, R® and R'® can be the
same or different, each being independéntly selected from the group
consisting of H, alkyl-, alkenyl-, alkynyl-, aryl-, heteroalkyl-, heteroaryl-,
cycloalkyl-, heterocyclyl-, arylalkyl-, and heteroarylalkyl;

A and M can be the same or different, each being independently
selected from R, OR, NHR, NRR’, SR, SO3R, and halo; or A and M are

connected to each other such that the moiety:
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wherein: RL is H OR8, NROR10, or CHROR10, wherein RS,
R9 and R10 can be the 20 sane or different, each

wheisgsiatiependent |y sel ected fromthe group PCT/US2005/005773

consi sting of H, alkyl-, alkenyl-, alkynyl-, aryl-

het er oal kyl -, heteroaryl-, cycl oal kyl -,

heterocyclyl -, arylal kyl-, and heteroaryl al kyl; A and

M can be the same or diM ferents, each being

i ndependently sel ected \f,_r_arg/R, OR, NHR, NRR , SR

S2R, and hal o; or A and/M ahNe 25 connected to each

ot her such that the noieiy: 2005/ 087725

PCT/ US2005/ 005773 9 ML E/ A"shown above in Fornula I
shofer aisowva infformaila hfares éither a thiree, feen six, seven ghteight-

menber ed %cl oal kyl four to ei

- d .
MeRBeEs: Kyl af%v&tot%ghfewem%%ﬂéfﬁrggﬁﬁ BrSU5La fepe
r . R: L i
mokPef il ROt e AR B dask” R, Gt RS can
belﬁ feeClenmr OfR)li f ferent, each being independently
sel e u t f H, alkyl-
2 ey ) CIR el Be EORRH- et er ol Ky -
heterRCYE! Yhd R%&aH be tH@&&ﬁ@%‘Miﬁereﬂ@ each being
(cycloal kyl)al kyl -, (heterocycl al kyl -,

indepehdentigsetaojed Ebrythe grotp consis lﬁgtOé alii)&ﬂ YKEHYI n

A e

(cy@l@émw)ﬁﬂdflf r( ﬂ@’térbé‘ydgﬂ él%‘iﬂ rwylrmkyat 28} héldfodlyRilRylo cR16
R18 R17 R18 R17 R18
altem@etyrRladenR iRANRR’ ammrmﬂctwi@ eqeh Qier sugh @fﬁtsN*Rﬁ or

forrgf;‘.]aafggr éghggr%mggréd %ocgagl R19 can be the same or

f'erent being in éntly selected fromthe
gr il ¥ dsseletteniromn thélfolwvalg mdieties:oal kyl , al kenyl ,
het er oal I&qg}yl , al kynx)l , Rtygt er oal kynyl , Ocyckgal kyl,

R1éo)§( O~ R15ll\o/g( G~ R@o/lj\o/S( O

R17 R18 R17 R18 R17 R18
O R
15
or R \I}I/U\O/S(G\f
R19 R17 R

wherein G is NH or O; and R*, R, R, R"®, and R"® can be the same
or different, each being independently selected from the group consisting of
H, alkyl, heteroalkyl, alkenyl, heteroalkenyl, alkynyl, heteroalkynyl, cycloalkyl,
heterocyclyl, aryl, arylalkyl, heteroaryl, and heteroarylalkyl, or alternately, (i)
either R'® and R'® are connected to each other to form a four to eight-
membered cyclic structure, or R* and R are connected to each other to
form a four to eight-membered cyclic structure, and (i) likewise,
independently, R and R are connected to each other to form a three to
eight-membered cycloalkyl or heterocyclyl;
wherein each of said alkyl, aryl, heteroaryl, cycloalkyl or heterocyclyl can be
unsubstituted or optionally independently substituted with one or more

moieties selected from the group consisting of: hydroxy, alkoxy, aryloxy, thio,



heterocyclyl, aryl, arylalkyl, heteroaryl, and

heteroaryl al kyl, or alternately, (i) 20 either R15
war@sBiB2:r e connected to each other to form aPdDUR2008005773

ei ght nenbered cyclic structwure, or R15 and R19 are

connected to each other to forma four to

ei ght -nmenbered cyclic structure, and (ii) |ikew se,
alkylmﬂ?mﬂﬂatémlno%ﬁna@dau%?lanﬁﬁ@ SrPRRRAd e&lkfl@uw ot her

forma three to mbered cycl oal k

arylEekf@mdcwfqnale@ aulﬁﬂS'él?Qﬂafﬁidb afylsmﬁonammim alkﬂr giy),
netebiloRrb. ety GbHhasl: SRRt derCafoviamies

alkoblycBrisus i)y, anxwrenael atyhﬂ@mﬁﬁlh@m @}aﬁé osfd Agrogr oup
consi sting hydr oxy, yl oxy, thio,

5 206‘57&)@%%@/&%66@1&% ae @rmptem tg, e@iwthﬁr 0,
. al kyl am no, arylam no, al kyl sul fonyl,
Sucﬁ%gﬁ?ﬁﬁ%@ﬁf- sul f onani do, al kyl sul f onam do,
aryl sul fonami do, al kyl *aryl, A heteroaryl, keto,
car boxy, carbal koxy, cai?oxag%do, al koxycar bonyl am no,
al koxycar bonyl oxy, al k rei aryl urei do, halo,
cyano, and nitro. 5 The &bove~noted statenent "A and M

are connected to, each othe uch that the noi et
showr ahQve i &WUA\% m%ﬁ'ﬁwrﬁﬂhaee t)ff’lérmﬁkx SPVRROF &d‘“’r ee,
| N
melfnglégel;dg §¥c§1%%l§gvs oG toeél I merfﬁ:fg’l‘éa %@t&%&&&?éﬁé‘s]ni tooateﬁwo ur

ered hete ocyc a Sl X
10  membebed ag/l,aond fiveto henf—memhemed betareatytraath beilkustrated in a

b I i tt
norinitigganatisias Riighs,fafistar exafple, WL Castn Boe Aqnc
are%ﬁné@t@zﬂeéﬂcﬁCihéﬂt‘h@ hbrty:t he moiety: M R L E SX

shown above in Fornmul a forns,_a six -nenbered

cycl oal kyl (cycl ohexyl) \ 15/FAor mula | can be depicted
as: C LEONRL N / \

""1,!4 r‘;‘
shown above in Formula | forms a six -membered cycloalkyl (cyclohexyl),

15  Formula | can be depicted as:

/T
=1
A

One with ordinary skill in the art will appreciate that similar depictions for

Formula | can be arrived at when A and M shown above in the moiety:
M

N
O3

20
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YHOR2O0O YOOR3 One with ordinary skill in the

art will appreciate that simlar depictions for
wo-eos108E23 can be arrived at when A and M shownrCEDS2065/005773

in the noiety: ML-E 20 WOiRr005/ 087725

PCT/ US2005/ 005773 11 are connected to forma three,

four, seven or eight-nenbered cycloal kyl, a four to

. ] I . ]

aroSAEC BTl 188 F6UE cKhen B i o HES PRI o

fousteadight memnitbered hetarlocpelphbaliy fo {én-meintivered R, end fiRd o
are connﬁcted 5 to each other to forma four to

tenangmoe glegee¥yclic structure, or RL5 and RL9 are

co 17 . P 16

oi e hEferent RSl ARmbiy, 30 Bifhel R shAR'Y ape connocted
to dactiaytharienibtm,a RLT tasijhRhdsmberstboyvtic isédcture parcR PartieR '

to fo a three to ejght- ered cycl | kyl o
areiOnBE I PAECTaRStO M & BT SeeiEHeEParad eYQE stupiure,
e . ﬂ t i
and (i} i XHiscP e PLRASHM, FINARQIFET o8 coANBBIWEdch olfforto
forrREcthaee ta eight-mardberedfeyictnalkyl oy bietarosycalylc meamsithe | e

R15 and . -_.and i 7 .and R18 ar
followgRRsatics: LR AR P s conhedeA B RoarcyBlic
strddi’cLiﬁr%S\Dﬁi% R¥ead Rihgthgst; (ihehattR®A R AScdrihekted @f8rm

exi st or n%. In t1 e "above-not ed def|7nit|o s of

a cyglicrstruckare witite RS and R} awdnel; rpd that (IR 'raad R asme

i 8RB Tor L 5 By Wt e
pogsibilitRseingf) ankr (@pekist & @bt carbon atons, and preferred

e B pbe-vindsetonept i H U et e °
e EAGIO AR RS BotoaI o sl TR o
to tageattzordatoos) peefehredaiye]oadia ihmadesdftnted toreigihtecarbomy

Atk G Uee RIS o IR A SRRV SRl hrs pa to s
O e b B s B ™ L eventing. KOV, or
amel e camipoynds espesemted byynpmaste | opy thepagelyésogn Such
conqttﬁglgligrtl iW(lj‘cli]w’one or more other suitable agents disclosed herein, can be
useful for treating diseases such as, for example, HCV, HIV, AIDS (Acquired
Immune Deficiency Syndrome), and related disorders, as well as for
modulating the activity of hepatitis C virus (HCV) protease, preventing HCV,
or ameliorating one or more symptoms of hepatitis C. Such modulation,
treatment, prevention or amelioration can be done with the inventive
compounds as weli as with pharmaceutical compositions or formulations
comprising such compounds. Without being limited to theory, it is believed
that the HCV protease may be the NS3 or NS4a protease. The inventive
compounds can inhibit such protease. They can also modulate the processing

of hepatitis C virus (HCV) polypeptide.
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25 treatnent, prevention or anelioration can be done

wWth the inventive conpounds as well as with
w@b@sosweuti cal conpositions or fornulati ons PCT/US2005/005773

conpri sing such conpounds. Wthout being limted to

theory, it is believed that the HCV protease may be

the NS3 or NS4a protease. The inventive conpounds can

i nhibit such prote : o nodul ate the

processi ng 30 of hﬁa&l I H‘f’)’e cl tﬂJrF(HC\/) pol ypepti de.

VO 138G BadinterfRGheis206nt invenioh discloBes aompodunds which

Description In agaajrg_bodi ment, the pres [

ept jnventi
are JeREGSEHISY Ry aiFeciHER Rarmyla 14ar @ nl@aw@&@Hﬁ%%ﬂyb@pcepté)bqe sal,

sohRltb W el inEREM b ferbirPihe RS ITRGIBHES & L defifed BB,
sal t, t her eof, ereln

sol vate 'or ester t he vari ous
noi latanetherrembeditheit, R YisabRYR'C, and R Esbt, IRY is H, or R™

whee R, i ¥, MREE gl Hetdioan. sty agt-al, atkyt-

,%taﬁ;o /| - <yl - heteroaryl,
hetgry -léﬁlﬁly%‘!kyg?é{?ken I’@ﬂgfwgghb%e?é%g{ 2$ggr yl-alkyl. In
In amothéreembeodivwinteRt’ is Reélected femdbeaponp eansistingodup

consisting of: H M,/ , ~4-'¢" |, 1-5 51-4 1-4 F 1-4
1-3 1-3_H3 1 M8 144 , OO0, Mﬂ@ve / Ove

~ OH K3 'Me*Me Me OH M4IMe ~Nf4\ N ~NY NRMe S

| / P and ~z, .
& , &
& S F EE/L ;\MJ\ ";‘\Mk
3 ' 14 1-4

OH OH
O “/Xm,

SoH,  OMe, g aOMe fy IO
Me Me Me~ :
E/EOH,‘&*@, a/KQNJ, ‘a/\@q,
0L Y 0
Me
iy ':”Mr@a"“‘)\@
» > » .

In another embodiment, R? is selected from the group consisting of the
following moieties:



1-3 1-3 N 1-3 \ In another enbodinent, R2 is sel ected
fromthe group consisting of the follow ng noieties:
wOE0R0852087725 PCT/ US2005/ 005773 13 CH3 , QrGr/CR105/005773

CH2F CH3 CH3 WWWV WVJul1i¥ FFFF F3C CF3 F CH3
FF2FF FNCFFFFR3C'™ OS 0-3FOH 51lam p
S(O0-z CH3 CHs S(0)0-2 CH3 CHs F FFn—03n03
n0-3 FFFandSS KW 20 087725+

PCT/ US2D05/ 005773 1471n anogﬁﬁ

er enbo i men R3 IS
sel ected ftom FHe gr cons stlng 0
CHgF CHy ’ ' ’
CH3
Jo kK
. \g E F ’ F F3C) ,
CF3 F CH3 !

RAVaVate

] Y .
F , , | w) ,
= | ENE =

S AN

5o& & <§7 £

' ! CH , S(0)
l l CHs CH3 s CHs o2 ,
& 3 W RA
é g F | |
FOF n=0-3 n=0-3
%

gg L Lw



N,VNJ, CH3 OCH3 CH3 CH3"~CH3 , CH3 CH3 CH3 *SCH3

CH3 H3C NNN CH3 CO2Et J 0-4 HBSC SO F F Jl/1/Vv
WO bisN81725 Nom ., CF3 03 F F F NM H3C 0-3 CFBCT/BSI00Xbd5773

11 0 CH3 OCH3 CH3 COR31 GOR31 CH3 CH3H3 Me Nnv Me
0 ~NneU NnN NnN NM Me R31 NHR32 CF3 3 WO 2005/ 087725

PCT/ US2005/ 005773
In another embodiment, R3 is selected from the group consisting of:

e /LO -

, CH CH ) CH 3\;\
CHy™ CHy ®CHz ° °, ©) C Hee OCMs
3
. cH, 1 jOzEt
) : S ’
0-4 . ; H3C
o FOF

e

$CF3 l l
4 ' F

-3
F



15J CH3 F3C SBn , HO CH3 COOH H3C Jvt (1! JW JV~-Kf

O , COOH CH3'" CHCH3 0/; \ 0 3 JW JVWJVN J.AAf Me
wWORhoMesWRs 0-3 F3C CF3 CI C Me Me F F and H3rCHBS2083005773

3 CHHCCH3 3 CF3 wherein BB1 is OH or Oalkyl; and 5

R32 is H C(OCH3, C(OOBu or CONHtBu. In an

addi tional enbodi ment R3 is select ed fromthe group

consi sting t he ovm ng CH CI—B""’CI—B ~CH3
CH3+CH3 CH3 JCHs R31 0-4J Jllllll Y J1INJ
, Ha

JINV~ 60F4EF COR31 1 O 200%/,88Fr2 HO ,
PCT/ US2005/ 005773 16 €81 a1 ~ -
o Sooon (5 O
S
CH3/C‘>\H§H3 O/"b ,?W
} F;Me
OH Me™ Me 0-3 FsC~ “CFs
@ Clgm MeQMe FQF ,
» and H304\CH3
cH R31
HBC CH3 N CFB

wherein R*' is OH or O-alkyl; and
R¥ is H, C(O)CHa, C(O)OtBu or C(O)N(H)tBu.
In an additional embodiment, R® is selected from the group consisting of the

following moieties:

WwAne wane W WA wany

cH3/kc;H3 ’ CHS/!\CHs CH3”| ~CHjs (LCH3 é
: " CHs © V04

CHz * R31
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15

CH3'-~CH3 03 S CH3 OH M M2 0 CF3 CO2H CO2H C C

CH3 CF3 MekCF3 and Me 0-3 F F F F In another
weniwsasIeht, Y is selected fromthe foll ow ng POI/E82085005773

R16 0 R16 OlIl R16 R15N R15kO~/ N R15011 (O -1X R17

R18 R17 R18 R17 R18 OR16 H or RI5SNJ~-0 N1 5 R19

R17 R18 wherein R15, R16, R17, R18, and R19 can be the

same or.different, each b,e;ng i nde endently’"‘sel ect ed

fromthe| group cgnsistin H aIk lcH. het er'aal kyl,

al kenyb; het er ogl Kenyl ,

cycl oallkyl, , het :cyclyl hetero , »or

al t@an H@Hy, (i) Teither R16 are 10 gowpect ed

to forma four t&Height- nenbered cyclic structure or

R15 and R19 are connected to forma four to

ei ght -nmenbered cyclic structure, and (ii) |ikew se,

i ndependent |y, ~R1L7 and R18 are,..conneci.ed tovwform a

three tlo eight-] membered cycl oal kyl of_heter cycIyI
ach aid a , ary het erparyl ,

=yl or erocy | can hgr, 15 Lm@.ybstl or
‘ y inde endené ngstltut ed with one o(?é%gre

es’ sel ected fronrth group consi sting of:
hydroxy, al koxy, aryloxy, thio, alkylthio, arylthio,
am no, am do, alkylanino, arylamno, alkylsulfo ,
arjrwulfonyTT sulfon m do, yl sul f do,
ar ylls©if onar car bo F3V\D 20 /087725
P 2005{ 001 carb Xy, mra ;
al carb alkoxy %onyloxy

r oaI kypyl ,

g F

In another embodiment, Y is selected from the following moieties:

R16 H o) R16 R16
15
R17 R18 R17 R18 R17 Rr18
) R16
15
or R \N/U\ /S(N\éf
R19 R17 R18

wherein R'®, R'®, R', R'®, and R can be the same or different, each
being independently selected from the group consisting of H, alkyl,
heteroalkyl, alkenyl, heteroalkenyl, alkynyl, heteroalkynyl, cycloalkyi,
heterocyclyl, aryl, and heteroaryl, or alternately, (i) either R* and R are
connected to form a four to eight-membered cyclic structure, or R™ and R
are connected to form a four to eight-membered cyclic structure, and (ii)
likewise, independently, R' and R'® are connected to form a three to eight-
membered cycloalkyl or heterocyclyl;
wherein each of said alkyl, aryl, heteroaryl, cycloalkyl or heterocyclyl can be
unsubstituted or optionally independently substituted with one or more
moieties selected from the group consisting of: hydroxy, alkoxy, aryloxy, thio,
alkylthio, arylthio, amino, amido, alkylamino, arylamino, alkylsulfonyl,

arylsulfonyl, sulfonamido, alkylsulfonamido, arylsulfonamido, keto, carboxy,



al kyl urei do, arylureido, halo, cyano, and nitro. In an
addi tional enbodi nent, the noiety: R1l7 R18 5 is

waelsosBds fromthe group consisting of: H N N PET/NS200M005773
H NHNNsN 0-30-3H WNNMNMDN '"-1/01
0-4 FF HH NHN N, HNH' C<) Nand O L N Y32
O Y32 wherein Y32 is selected fromthe group

carbalksk;z,tdargoxémlddi aﬁ{dikycér@oﬂyl@nﬂnbi Akokarbenysetyect ed
pheny benzyl; and R15 and R19 maybe

a“‘Y'H@'@%r@’?’E#’e'QPf halogfyan® &6 H&Png i ndependent | y

sel ﬁf}éég%%@ gg%%%béqb\eﬁﬂtﬂ%emgg 005/ O§Z7!25and of

aI ternately, the noiet yrf’IYN\éf
R17 R18
5 is selected from the group consisting of:

x’\/ﬁ\; \,e‘ 1\:‘ Yﬁ< >£(
Y
TR
<K <N A M
Ky AR TY
H H
S H\f < “\f “'JJQH\; V’rij‘l\; RS N\rj
i}OA ' ! ! EE ’
H H
' , o and 0O
Y32

Y32

wherein Y* is selected from the group consisting of:
/'YzL % * \ /'7E *
>f \[( \( \ﬂ/ %\N/"\; and\ﬂ/

R'is selected from H, methyl, phenyl, benzyl; and

10

R'™ and R" maybe the same or different, each being independently

selected from the following:



RI5NA R19 is selected fromthe follow ng noieties: RN
0-3y32' Nv Qg r N5 Svor ,SJ In an additional
wendpsdsrrent, R16 is H I n anot her enbodi nent, PE&EUS2005/005773

noiety: MA L-E NI Y, O18Ois selected fromthe
followi ng structures: WO 2005/ 087725 PCT/ US2005/ 005773

19 al kyl,, Oaryl,, O)z) 4L' 0o HOM M M M O
M OH Me OHHH NNQLLLNOOG‘S(E' FBr F\,Br ON
N o OH/LL‘LO, MG Ve O ’ N \/\/'71,_

Y’a,if%,[&"j)ﬁ,/\/ﬁ% L
hn=1-5
>|/LLtL /|\/LLLL, >k/'7"L @\/&i and O\(f

or alternately, the moiety:

L

15
R \N/‘i'v_
R19
is selected from the following moieties:
N}L ‘/\)\]}i K\N}i
E(‘I)o-s Y32’N O\)
S - 53

Q) )

S \) or %*7/8\)
In an additional embodiment, R is H.

In another embodiment, the moiety:

M A
N\ /
L

is selected from the following structures:



ONMBE RRO*M HHOHOOOHOHI H 7/NNN 0O
O0 ~0-4 CF3 Cl Ool I N\ NONOOXONOO 5 ~
wOB0R08952087725 PCT/ US2005/ 005773 20 M Me O BEXT/GSH0£N05773
M kMM O 0o N~NI "A®w0O ons OS S)b5y 2Py’

~NOO M M aN- M OO

alkyl\ aryl\

H O Me Me Me
i HMe o Me o
, | H ' ) H ’
PRSP L P
I {
O @] O
Cl
\\—/ cl F&/F Br\/Br
(7 Q o /<
? ’ I 4

R R 0 j\ﬂj(Me
OH H OH | H . OlH ' ? ~° ’
,/“\N I /H\iil/ /\N IH /I\ﬁ:%/
o) O

-4

/@\/%O\/éY Ov



N!' 000 M M
X

M M O M M NI X-k 6- ~\I
0O OO0 oN, xAO a o

N
0 OH CSNHM C OO0- 0
wo-2005a8m2N NI O O In an additional enbodi neert/US1008005773

noi ety: WD 2005/ 087725 PCT/ 62005/ 005773 21 MA 1 E
Nis selected fromthe follow ng structures: alkyl kO
aryl 0 )4) |l ~NI 00 MM HO\,M OHOO

%@/ A /@Y
B
Xl/ %é\/ /@\/
AL A Mo

In an additional embodlment, the moiety:



O=11 " N~\ NN 000 d C F~FBr XL OO0 0 M

O-,M 0SS Il OONI A-NO OM M M My-\0OS S
w@20 0@ 087705 0 Ph- SNH Ph NH O A O N ~ ~N | NedT/US2005/005773
WD 2005/ 087725 PCT/ US2005/ 006773 22 C 1 0 ON NO
and N 0 ~OOOIn a still additional enbodi nent,

noi ety:

N O
t he

is selected from the following structures:

alkyl< o aryl<.
= , 0 =
N | N |
(0]} (0]
Me M
Me €
\ e i o=
o E] (? H Ol B
| N BN ’
' N N
/‘\ N I ] ]
0 O

Me Me
Me. MeQ S[/\S
Q\()\’/, 0/ 9 :
/_Ng /\W /kNJ)



MA LENO Ois selected fromthe follow ng

structures: Cl 'Cl Fes,, F NI 5N\ 5N EI| 00 00 d
w@005887725 _, Br 5~"NOO "00 and0 5 In a furthePCT/US2005/005773

addi ti onal enbodi nment, Rl i2 NHR14, where Rl14 is

selected from the group consisting of H~Me 1-5 1-4

1-4 F 1-4 1-3 1-3 1-3 1-3'IF "' 1-4 " 1-4 WO

2005/ 087725 PCT/ US2005/ 005773 23 1 1_3 . ~-Owe, |/
3ove te( OH, MelveoW‘zrtiN A
R \ N N 2 Y

In a still additional embodiment, the moiety:
M A

L—-—E

(

is selected from the following structures:
G Cl

O\/ DY (o
O
E\Z O Br\/Br

o \O O
In a further additional embodiment, R is NHR'™, where R is selected from’

the group consisting of:

Me & £ i~
B

:
&a//”f%'&“’f’;%’

1-3

A R

14



/) , PandN -3 R2 is selected fromthe group consisting

of the followng noieties: | H, CH3 CH3 CH3 CH3 CH3
wowwsBsF2s' F F F3C CH2F CF3 F CH3 CHF2 F  FpEI/BB2085/005773

n=0-3 moww FFNCFF/ FEBC zz ' OS, O0-3 FO™

WO 2005/ 087725 PCT/ US2005/ 005773 24 ~Q ~S(Q)O 2 CH3

CI—BS(O)oZ CH3 CH3 "2zL " zzt ‘~~FfF F n=0-3 n=
Fand, S S F R3sis cted f group
con&ﬁt‘% of TV Folloeg rgoleles -3

Me Me Me
Me \N XN XN
A R T 1
s S Me
S, 0 i Y
f*ﬁg) ¢ “%./\3“ ~ s ;

R? is selected from the group consisting of the following moieties:

[TV ", Y

e e n ™ n
F O H
e g )

CHs

n=0-3



CH3 CH3 , CH3" CH3 CH3+CH3 CH3 CH3 , R31 CH3 0-4 60 F

F COR31 COR31 J CH3 CH3 /~0-3 S\ / CH3 CH3 H3 OH
wo/RoMes025 0 CF3 CO2H CO2H 5 C1 Cl1 CF3 Me4CF3 meiUS26005/005773

M 0O-3FF FFYis selectad fromthe group

consi sting of: WD 2005/ 087725 PCT/ US2005/ 005773 25

R16 0 R16 0 R16 R150 G| R151-Q - /G~ R150)~O- /Gy

R17 R18vR17 R18 R17 0 R16 ..or R15N~0R19 R17 R18
whereig G = NH an moiety, /,,, H R18 is
sel ec ed from grou con3| stu‘ag))@{: SH H~-NNN
N*"Y ; T CH ; $(Oo-2

IT C (I:H3 ’ éHg ,

$ A
F o] n=0-3 n=0-3
A A .
5 & & 4&-
S F ;

R® is selected from the group consisting of the following moieties:

v wywwv W

CH3)\CH3 ’ CH3/’\CH3 CH3/'\CH3 ’)\CH3 §>
0

CH3 1

R CHy + Mo
@ ’ i ~COR3! ’ i
FF COR®!
- - - T TCHs
/’ <j §CH3
1 Q
! 0-3 S
CH” 0 CHs o Me” “Me 7%
@ ' 9 " CR CO.H H\COZH
Cl Cl

Y is selected from the group consisting of:



'9 HNNHNNM 0-30-3H HNNYN HHHNM N
N~N 0-4 FFHH

N
H

Ny Nom 6, , and 0 NY32 O' O

w@3ds5/0Rues = H, and R15 and R19 can be the sanmePOI/US2005/005773
di fferent, each being indepghdently 10 selected from

the foll owi ng: WD 2005/ 087725 PCT/ US2005/ 005773 26
H Mi' n:15n:15\ >\ ., W\ and or

al t er nat 1y, the noi @f Y:r®I5NA R19 igrep rsesented by
one 15the f | I ow ng m)| t| RN) 32
~~ N(?:‘I ;" S R#ndo ?Gmlfety F%r@(w
R17 R18 R17 R18 R17 R18
R16
15 —_
or R\N)J\O&G ;
- B9 R17 R
wherein G = NH, and the moie’cy,H
R?<R18

is selected from the group consisting of:
SN O . H\;
VNS G & (ﬁs‘ >((
H H H
03 o | ’
LS N w
r"r><N\é; | Q&j‘ | /Q&\éf ’ \L(
i}*’ i?\”’ Q @ ¥
H
Y32 ’ O
Y32

R =H, and

R' and R'"? can be the same or different, each being independently
10 selected from the following:



( NjVV o /e \"O is: WO 2005/087725 PCT/ US2005/ 005773

27 M OMO,,,CF3~ Ol I NI ,.~-NNi ~NI O
wd2e05/087763 0-4 O~ e,0 alkyl F F <~> al kyl - S' Me/0SN09005773
NIl ON~NO pOIl pO2 ep Br~Br aryl,p C~C
aryl-SNHOOO I I'' ~NONION111----- Il 00 O M

M Cl 9O0ONOoor \"" NO o CG).\o Yet another
enbodi nment of t{le mvegltl on di sclﬁzoses corrpoglnds shown

in AN
o Y
)n=15 )n=1-5

>r‘%1, /k/”k, >k/“i , @\/‘% and @\;

or alternately, the moiety:

and the moiety:



Table 1, Table 1A, Table 2 and Table 3 later in this

Description. Also shown 5 in the Tables are the
wheebogi7eal activities of several inventive coPQDURIS5/005773
(as Ki* values). In an add2ti onal

enbodi nment, this
i nvention discloses the follow ng conpounds in Tabl e
4: Table 4 VO C.NNH " | N

.~ 0 OOO'NH
rM\x/ NH, 1 NH OH HO WO 2005/ 087725 PCT/ US2005/ 005373
28 VI MbONH2 NH2\\_OOO

{}0‘4 @i/ O\\S//O alkyl\

& alkyl”™"NH /k(j\/
N , 0

Q\(')/ /K 3 /l\ﬁj\/ /\(j\/

Yet another embodiment of the invention discloses compounds shown in
Table 1, Table 1A, Table 2 and Table 3 later in this Description. Also shown

in the Tables are the biological activities of several inventive compounds (as
Ki* values).

In an additional embodiment, this invention discloses the following
compounds in Table 4:

Table 4

v

LR

N/ :
£ o H N
O\ﬂ/n N2 |
N <] o
I ! Mo
. [=] NH
Y b
O )

HO



O "NHO-IINH NH/ NHHOHO //~1 O~ NH2 O 14 N
\nl/ INNH2 ~.C- OON\I/ \OOO ONHO NH y %WH

w@005mM877230VV OO \ / Yy Y I

N NH2 V NH2 N paT/{SD0£005773

0 O O OyNH og WO 2005/ 08775 PCT/ US2005/ 005773 29 V

NHL NNHz NOO OO0 0~ O O\

~+/ F NH ~O" NH

\/

S
s

(2]

HO

5o
ok

Sy

"NH O\ NH\IIVFF

N
OYNH
NH

~y

(AN
E

o
H
N NHy

(N%(“ | "
S’;H/NH



VVNHEZ ONHz ~-NOOOO O NHo " NHNHNHOH O Vo
O~ H\~-NNHz NHz NO Or OO/NH 4'y"" ~NH ~ /NH V
wWOV205/084#25 "\ * INNHz NIXI OO OO (,0 \ 'NeCT/Oy2db5/005773
O~/ NH O-NH V WD 2005/ 087726 PCT/ US2005/ 005773 30 V

aNHZ O0 0 O/ NH,

g ~

N X{L
JYT

o
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i~ (( CToy O-I"/NHONHa Y'" YVV 0 Wa a--a
H-/~ / OOO0 O oNHVI OH y NHNHV ONN a~~ 11
w@2@5087763 O OO0 0 O\ HF OyNH \Ily F F \P@&#iUS2005/005773
\CY~NHVv OO1( 1If OOO®0 O\ "NHO\ "HF\Illy
\l[iVFF ///""\~ ~~/NH NH O Y O W 2005/ 087725
PCT/ US2005/ 005773 :

Gl o \v/
Q\[(H NH £ f
% ! Ew;r <~j\(“ "
OYNH o ?kﬁ° 0‘ )
XY

\o/\§<““
Y

A il i R | i i
%° ° ° °
0; NH H
H

e (e

TrOr grdr
Y Y
S X

Y X
%ﬁw % o
QYNH o; NH , £
NH ’

. o
Bt X
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POTUS2D05/»5773

| NMO~/ O ONHz iyNNHz O

OO0//-1 OO OONH O-~7I1'/NH O O

"O pNH NH

Yl
C N ;

ri. OIL"
,~NH VNMOONH y N~-NOE YO ONHs OD

Q ry NH,
NHNH~Op \O-ON CN NHi

\NV v ~ Y v\
OODO DyNH p~NH
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Q-

WwW@RNS087725 , .




\O O\~// WD 2005/087725 PCT/ US2005/ 005773 32 O 0/

NNH2 "NNH2 ~~ N Or/~-O00O00O0 ONHONHNHNH O
wW@200588120 \ N NHZ O %1 I N/xYI\\O O " % O CCUSIYMbd5773
p NH NHY OO0 "JI~\ D HBH#Z NHz NO OO Il NH

OYNH o NH NH

S ey
s ax

J ba
\O/Ko /&

Y M

Sy éﬁ*ﬁ?
QL f
A

NH

e
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\Alog«f



QA O 1 O0XNOI

( Niz OOto '/ | ONH NH WO

2005/ 087725 PCT/ US2005/ 005773 33 O V N NH2 NH2 N
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In an additional embodiment, the present invention discloses the
following compounds in Table 5:
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As used above, and throughout this disclosure, the following terms,
unless otherwise indicated, shall be understood to have the following
meanings:

"Patient” includes both human and animals.

‘Mammal” means humans and other mammalian animals.

"Alkyl" means an aliphatic hydrocarbon group which may be straight or
branched and comprising about 1 to about 20 carbon atoms in the chain.
Preferred alkyl groups contain about 1 to about 12 carbon atoms in the chain.
More preferred alkyl groups contain about 1 to about 6 carbon atoms in the
chain. Branched means that one or more lower alkyl groups such as methyl,
ethyl or propyl, are attached to a linear alkyl chain. "Lower alkyl" means a
group having about 1 to about 6 carbon atoms in the chain which may be
straight or branched. The term "substituted alkyl" means that the alkyl group
may be substituted by one or more substituents which may be the same or
different, each substituent being independently selected from the group
consisting of halo, alkyl, aryl, cycloalkyl, cyano, hydroxy, alkoxy, alkylthio,
amino, -NH(alkyl),

-NH(cycloalkyl), -N(alkyl)2, -N(alkyl)., carboxy and —C(O)O-alkyl. Non-limiting
examples of suitable alkyl groups include methyl, ethyl, n-propwl, isopropyl
and t-butyl.

"Alkenyl" means an aliphatic hydrocarbon group containing at least one
carbon-carbon double bond and which may be straight or branched and
comprising about 2 to about 15 carbon atoms in the chain. Preferred alkenyl
groups have about 2 to about 12 carbon atoms in the chain; and more
preferably about 2 to about 6 carbon atoms in the chain. Branched means that
one or more lower alkyl groups such as methyl, ethyl or propyl, are attached
to a linear alkenyl chain. "Lower alkenyl" means about 2 to about 6 carbon
atoms in the chain which may be straight or branched. The term "substituted
alkeny!l" means that the alkenyl group may be substituted by one or more
substituents which may be the same or different, each substituent being
independently selected from the group consisting of halo, alkyl. aryl,
cycloalkyl, cyano, alkoxy and —S(alkyl). Non-limiting examples of suitable
alkenyl groups include ethenyl, propenyl, n-butenyl, 3-methyibut-2-enyi, n-

pentenyl, octenyl and decenyl.
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"Alkynyl" means an aliphatic hydrocarbon group containing at least one
carbon-carbon triple bond and which may be straight or branched and
comprising about 2 to about 15 carbon atoms in the chain. Preferred alkynyl
groups have about 2 to about 12 carbon atoms in the chain; and more
preferably about 2 to about 4 carbon atoms in the chain. Branched means that
one or more lower alkyl groups such as methyl, ethyl or propyl, are attached
to a linear alkynyl chain. "Lower alkynyl" means about 2 to about 6 carbon
atoms in the chain which may be straight or branched. Non-limiting examples
of suitable alkynyl groups include ethynyl, propynyl, 2-butynyl and 3-
methylbutynyl. The term "substituted alkynyl" means that the alkynyl group
may be substituted by one or more substituents which may be the same or
different, each substituent being independently selected from the group
consisting of alkyl, aryl and cycloalkyl.

"Aryl" means an aromatic monocyclic or muiticyclic ring system
comprising about 6 to about 14 carbon atoms, preferably about 6 to about 10
carbon atoms. The aryl group can be optionally substituted with one or more
"ring system substituents" which may be the same or different, and are as
defined herein. Non-limiting examples of suitable aryl groups include phenyl
and naphthyl.

"Heteroaryl" means an aromatic monocyclic or multicyclic ring system
comprising about 5 to about 14 ring atoms, preferably about 5 to about 10 ring
atoms, in which one or more of the ring atoms is an element other than
carbon, for example nitrogen, oxygen or sulfur, alone or in combination.
Preferred heteroaryls contain about 5 to about 6 ring atoms. The "heteroaryl"
can be optionally substituted by one or more "ring system substituents” which
may be the same or different, and are as defined herein. The prefix aza, oxa
or thia before the heteroaryl root name means that at least a nitrogen, oxygen
or sulfur atom respectively, is present as a ring atom. A nitrogen atom of a
heteroaryl can be optionally oxidized to the corresponding N-oxide. Non-
limiting examples of suitable heteroaryls include pyridyl, pyrazinyl, furanyl,
thienyl, pyrimidinyl, pyridone (including N-substituted pyridones), isoxazolyl,
isothiazolyl, oxazolyl, thiazolyl, pyrazolyl, furazanyl, pyrrolyl, pyrazoly,
triazolyl, 1,2,4-thiadiazolyl, pyrazinyl, pyridazinyl, quinoxalinyl, phthalaziny,
oxindolyl, imidazo[1,2-a]pyridinyl, imidazo[2,1-bjthiazolyl, benzofurazanyl,
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groatlxlpk Ion |H’%I%HS examples of suitable aralkyl groups include benzyl, 2-
phenethyl and naphthalenylmethyl. The bond to the parent moiety is through
the alkyl.

"Alkylaryl" means an alkyl-aryl- group in which the alkyl and aryl are as
previously described. Preferred alkylaryls comprise a lower alkyl group. Non-
limiting example of a suitable alkylaryl group is tolyl. The bond to the parent
moiety is through the aryl.

"Cycloalkyl" means a non-aromatic mono- or multicyclic ring system
comprising about 3 to about 10 carbon atoms, preferably about 5 to about 10
carbon atoms. Preferred cycloalkyl rings contain about 5 to about 7 ring
atoms. The cycloalkyl can be optionally substituted with one or more "ring
system substituents" which may be the same or different, and are as defined
above. Non-limiting examples of suitable monocyclic cycloalkyls include
cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl and the like. Non-limiting
examples of suitable multicyclic cycloalkyls include 1-decalinyl, norbornyi,
adamantyl and the like, as well as partially saturated species such as, for
example, indanyl, tetrahydronaphthyl and the like.

“Halogen” or “halo” means fluorine, chlorine, bromine, or iodine.
Preferred are fluorine, chlorine and bromine.

"Ring system substituent” means a substituent attached to an aromatic
or non-aromatic ring system which, for example, replaces an available
hydrogen on the ring system. Ring system substituents may be the same or
different, each being independently selected from the group consisting of
alkyl, alkenyl, alkynyl, aryl, heteroaryl, aralkyl, alkylaryl, heteroaralkyl,
heteroarylalkenyl, heteroarylalkynyl, alkylheteroaryl, hydroxy, hydroxyalkyl,
alkoxy, aryloxy, aralkoxy, acyl, aroyl, halo, nitro, cyano, carboxy,
alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyi, alkylsulfonyl, aryisulfonyl,
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such protections are also considered part of this invention. The heterocyclyl

can be optionally substituted by one or more "ring system substituents" which
may be the same or different, and are as defined herein. The nitrogen or
sulfur atom of the heterocyclyl can be optionally oxidized to the corresponding
N-oxide, S-oxide or S,S-dioxide. Non-limiting examples of suitable monocyclic
heterocyclyl rings include piperidyl, pyrrolidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, thiazolidinyl, 1,4-dioxanyl, tetrahydrofuranyl,
tetrahydrothiophenyl, lactam, lactone, and the like.

It should be noted that in hetero-atom containing ring systems of this

invention, there are rio hydroxyl groups on carbon atoms adjacentto a N, O or
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"Acyl" means an H-C(O)-, alkyl-C(O)- or cycloalkyl-C(O)-, group in
which the various groups are as previously described. The bond to the parent
moiety is through the carbonyl. Preferred acyls contain a lower alkyl. Non-
limiting examples of suitable acyl groups include formyl, acetyl and propanoyl.
"Aroyl" means an aryl-C(O)- group in which the aryl group is as
previously described. The bond to the parent moiety is through the carbonyl.
Non-limiting examples of suitable groups include benzoyl and 1- naphthoyl.
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"Aral kyl" or "arylal kyl" neans an aryl-al kyl- group in

which the aryl and alkyl are as previously described.
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mo@{glﬁgﬁﬁeudmﬂqe@m@ﬁ'@kyﬁed ndanyl tetrahydronapht hyl and
the |ike.” 25 "Hal ogen” or halo means fluorine,

chl ‘dkyiio"gneansen aikyhszcgrﬂ@p in whighdheaalky igsofip isoas ne,

el e BT P e e

includegmsthyltkio avid etiylthior The dopdeo the pbﬁ@ﬂﬂﬂ@l@t}ﬂiﬁ&hioal@hﬁhe
hydrogen on the ring system Ring system substituents

su 'iny be the sama or 30 different, each being

oh
Mom L e s 5‘%@&*"%&?2’#&?@%2@ i
prealdqslyad@dqnb:agt Blloladrml:tlhg :exar:i;ndastsemfc?.n’gdm kpiithiq groups
. t A er oar ro e
incliariepulthipand Spaayiia, Thekont 1o e baien Kegiety is fiyproh
the@ligr. Nitro, cyano, carboxy, al koxycarbonyl,

aryl oxycar bonyl , aral koxycarbonyl, al kyl sul fon?/l , )
ar y'lﬁsralhytbhlpl' MeaDs20Braligyi-82 groqT Irushadethecsalkgl groap is as

ore EhHERL BH L RBE S BbER o8 S50 Biarptorg sroup s
bergxtthRA Mkl borltrfoethe Qerét more@( sNhfNIgHNHS sulfae=NH) - NH2,

. "Alkoxycarbonyl” means an alkyl-O-CO- group. Non-limiting examples
of suitable alkoxycarbonyl groups include methoxycarbonyl and
ethoxycarbonyl. The bond to the parent moiety is through the carbonyl.

"Aryloxycarbonyl" means an aryl-O-C(O)- group. Non-limiting examples
of suitable aryloxycarbonyl groups include phenoxycarbonyl and
naphthoxycarbonyl. The bond to the parent moiety is through the carbonyi.

"Aralkoxycarbonyl" means an aralkyl-O-C(O)- group. Non-limiting
example of a suitable aralkoxycarbonyl group is benzyloxycarbonyl. The bond
to the parent moiety is through the carbonyl.
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C(=NH) - NH(al kyl ), Y1Y2N-, Y1Y2N al kyl -, Y1Y2NC(O) -,
Y1Y2NSO2- and - SO2NY1lY2, wherein Y, and Y2 can be the

wa 208/081728li f f erent and are 5 i ndependent|y sel BCT/@82005/005773

fromthe group consisting o$2 hydrogen, alkyl, aryl,
cycl oal kyl, and aral kyl. "R ng system substituent” may
al so nean a single noiety which sinultaneously

l
car LSS A BahE R BN OPE Mo Tibferdf hBi iR,
thOEﬁ dophich tbrb alkylcghronpIlﬁlbWeaBH(leéﬁlebmtcdtr@(p'arent moiety is

| enedj -C(CH3)2- and the like which 10 form
thr Jﬁhiee%U@lﬁ‘b! as, for exanple: /--0 O ~ (0~O ~I and

iy s47 ol mean@%?ﬁégﬁsg@%)f FAUPR TS B A barent

icor multic stem conprisi'n
moMymithﬁ:tlgh tttaaosﬂlfot@lrl ng atons, preferably about 5to

rin ¥ h one or of the atons
ma@g?ﬂﬁ%n?éﬁeags“ﬁw?@nsr%moawﬁogﬁ%oemon
de§| at@d%% b |‘a€8§'§}wth°3(¥él§8n&{ froﬁPﬂhfe%dlcéjcébgg‘m% in

nbi nat i on. ere are no ad J acent oxygen an
promdlebldhat theatasignated refomnis ndremal valgnsy sinder ther exietinged

het clyls contain ab t to ut 6 rjng at .
ciropRisReds 1900 S8geded, gt fher SisthA Bebiedth A fibie
conﬁﬁ&‘ind f@dmbm%ﬂﬁsUF@hbﬁttuéﬁ@%hdﬁ)rmérfa%&%’]are%@tﬁﬁébllﬂé

fur atomrespectively is 20 present_as a ring atom

onht\rf;suchwqrmblaah@msereawtam ptable ggmpayndsi By “giablecasinaepund’

or 311, SanetP S RN oHRpBiind e dymolinEptayst o SEihve

isoledios telanakfiaidgreé of bustyifrore il rieastior heixtued eareffoemnulation
can be optionally substituted by one or nore "ring

'nt%§?ﬁgma§@é§tth?[ﬁﬁﬁ'-§'c agNth may be the same or
! fé?Fn " OPI?\%{%SOI’GE{ l'eﬁ@fjorﬁ?’ ﬁ)h%n iﬁﬁ@a@r‘&% Fﬁgﬁﬂpgér of

25 s ato het eroc can
sulbsstitudird & ccdnopdured s; @onesipatiooi er@nt&land ithie Jik&S-referddo at least

onGraRIyola 6 mERBRIRYYREr T sgemisans By fypermissibie,

SuHIgL Sy i ABMSHB) e, ot s rosentor

addest, d&pgzddmgmrama contexdt Bubly tedtrtiqusshamg knowtedgerare well
e BBk 5 R e dRet e ¢ D [ored that i
| NVERY tedfh “dﬁti@h@ll?‘sﬁbﬁﬁut@md rivens dptionBb s @rstit@idPORNith the
atons adjacent toa N, 0o
specified groups, radicals or m0|et|es
The term "isolated" or "in isolated form" for a compound refers to the
physical state of said compound after being isolated from a synthetic process
or natural source or combination thereof. The term "purified" or “in purified
form" for a compound refers to the physical state of said compound after
being obtained from a purification process or processes described herein or
well known to the skilled artisan, in sufficient purity to be characterizable by
standard analytical techniques described herein or well known to the skilled
artisan.
It should also be noted that any heteroatom with unsatisfied valences
in the text, schemes, examples and Tables herein is assumed to have the

hydrogen atom(s) to satisfy the valences.
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WO 2005/ 087725 PCT/ US2005/ 005773 50 S, as well as
there are no N or S groups on carbon adjacent to

W@rwsiogr725 het eroat om Thus, for exanple, in theCT/URYNS/E05773

C'* 2511 NH there issho -OH attached directly
to carbons marked 2 and 5. 5 It should al so be noted
that tautonmeric fornms such as, for exanple, the

TR AL L . et val. .
A AU SRR T SR Pl
meﬁfg@g}%&% akdpislin ahddified frRHR preciiicdihddiftedlsideidactibfs

yl are as previously described. Preferred

at ﬂae:e Epclvtycwd@tesw?]@mm eomppungis sulxgeied tardreactioneduitable
profipitb P wilHE R0 &R, 0B o vhe el

welPa&K B YbRIrkide @ stHRGaidnekitdoks RueRaIsydrmaxaimpie, T. W.
"Het eroaral kyl " neans a heteroaryl -al k1yl - .group i

in
Gregmiece! al WRratettivedaraups in mraavc Syyesss €198 )p éler'[/)oltlgwy
Yor escribed. Preferred heteroaral kyls contain a |ower

I'kyl group. Non-limting exanples of suitable aralkyl

gr openi i vatiablep(e.d Jwryrehdtgrocyele] R?, etc.) occurs more than

qui nal i n- 3-yl net h%/l”.ﬁ The bond to the, parent iety is

one Fineu RNy RENEITGN! OF inRTaRYa i tF defbitias on ersipsgence

.. i ' : ' ] 20 defi ned.
s iffeieRdoltt B S domition of Svary dihhbRitchoe ) 1o ' €

NorAs used ihegeirxhaeribes “cdmpesitioabisdnteydedsty ahkgmpgss aps
ok EL 5 B i P ISRy e B o

i WHREH 1RI481tS! QRS A Sndife dIy S HbAHEHMbIABESH iOP
as %%Bﬂjwto t he p!arent Ir31/§jiyre?yﬁeicgiry?hrbough tiﬁg fiopee

speggidddngre_dimteﬁmhea@p%cdﬁfectamﬂumﬁ-n a lower alkyl. Non
imtin X [ gl

22 0SSR e A B W R

cortémiptfEe@Pherdlh OPiRe tetmWprebirugreageyiplgyaatinericin, 2ienotes a

‘compound that is a drug precursor which, upon administration to a subject,

undergoes chemical conversion by metabolic or chemical processes to yield a
compound of Formula 1 or a salt and/or solvate thereof. A discussion of
prodrugs is provided in T. Higuchi and V. Stella, Pro-drugs as Novel Delivery
Systems (1987) 14 of the A.C.S. Symposium Series, and in Bioreversible
Carriers in Drug Design, (1987) Edward B. Roche, ed., American
Pharmaceutical Association and Pergamon Press, both of which are
incorporated herein by reference thereto.

"Solvate" means a physical association of a compound of this invention
with one or more solvent molecules. This physical association involves
varying degrees of ionic and covalent bonding, including hydrogen bonding. In
certain instances the solvate will be capable of isolation, for example when
one or more solvent molecules are incorporated in the crystal lattice of the
crystalline solid. "Solvate" encompasses both solution-phase and isolatable
solvates. Non-limiting examples of suitable solvates include ethanolates,
methanolates, and the like. "Hydrate” is a solvate wherein the solvent

molecule is H20.
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previously described. The bond to the parent noiety is

t hrough the carbonyl. Non-limting exanples of
wa@nosari7es gr oups i ncl ude benzoyl and 1- napht hpgt/USAM5/005773

2005/ 087725 PCT/ US2005/ 005738 51 "Al koxy" neans an

al kyl -O group in which the alkyl group is as

previously described. Non-limting exanpl es of

sui tEiectivel dmayni oo tiheraputiticdly effedtivexamoeit @xpheant to

oG S 5 ot o din ok ssress aron
effe A |H>1Mh|bﬂﬁ©r}ﬁe%bﬁ gthsé PE&AJW Jj‘eénté% t%YApeut.c

group i s as preV|ou escr
an@kamlweslmblmnybabr@/mﬁaﬂvewﬁeg:toups i ncl ude phenoxy

e SOSROTROUidscs! Fosyse h Con ot koo agCTHGimralsawithin the
scaiPbiihls RveliGN. HRéf@ré‘WHeCtB ﬁ( 6@!'1&}55‘ FBF:ﬁHl% 1 ﬁeﬂe?n istO

previously descri bed g exanple
underistasisl i laclalldbyrefergnge tn:ugsaits then&ofdenlbesl piHeswiseaindichied.

| th The, b he
T erth VAT ha S BGTPove) Bl Sen e A RSB IRTESd Mithns
inofdarit kitbfor-organierdids, Waivedll adBasitleslts %r%’éd Wﬁh dforganic

previ ousl é descri bed. Non-limting exan‘g
an@erpmﬂmc PRO$.tIniasidifian. phens ccrmpgued hvynuta bcantams

o b reiot)! 5, b AR o kY o an

acidiei mbiety)suehyds, Huonpt lirdites to acavbaysit volk Swittdiths ("inner
| imting exanpl es of suitable arylthio groups

Sa'tsngmd@epf%mﬂdﬂn agniaciidpe vthin Fhe)terrrh"@aﬁ Jas ylseﬁe

f t
o, THarfRicBLipalf actephitile (5 AR IR Bysiol ORI (1"
acdeptatse) pals/ arptefered,calihoagh otlver-dalisi drerajseuaail. Salfs of

th Scﬁnlév% a&r&ﬁarﬁb?ég ! hIL@a qr oupBﬁ??Wée(gﬁgf tg{(‘ér%ple-r%?/ rgggtlng a
congblKﬁH%F rRERAOM 1 W’fﬁaéiﬁarﬁﬁuﬁi Wéc@oﬁ@gs@r ihasan )

limting exanples 25 of suita
equaiap’samwmude ameblmny sucthaaphnednavhich thexsalbptecipilates or

in Ao R SRS e BBl p ol o O o gt oup.

NonEkérip tar? gacﬁj(mhéﬁ sald ur@wdeaé&eaa@rsylagwgafe@o B¥hzoates,
groups_ I nc ph enoxgcar bonyl and napht hoxycar bonyl .

beweﬁ@H@na@St h'éUE%fleén orﬁtﬁSetbytyrgtaSh Etiiages, eapharaesy | .
camphorsulfonates, fumarates, hydrochlorides, hydrobromides, hydroiodides,
lactates, maleates, methanesulfonates, naphthalenesulifonates, nitrates,
oxalates, phosphates, propionates, salicylates, succinates, suifates,
tartarates, thiocyanates, toluenesulfonates (also known as tosylates,) and the
like. Additionally, acids which are generally considered suitable for the
formation of pharmaceutically useful salts from basic pharmaceutical
compounds are discussed, for example, by P. Stahl et al, Camille G. (eds.)
Handbook of Pharmaceutical Salts. Properties, Selection and Use. (2002)
Zurich: Wiley-VCH; S. Berge et al, Journal of Pharmaceutical Sciences (1977)
66(1) 1-19; P. Gould, International J. of Pharmaceutics (1986) 33 201-217;
Anderson et al, The Practice of Medicinal Chemistry (1996), Academic Press,
New York; and in The Orange Book (Food & Drug Administration,
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30 "Aral koxycar bonyl" nmeans an aral kyl -O- C(O) - group.

Non-limting exanple of a suitable aral koxycarbonyl
w@er@3ipsi7es benzyl oxycar bonyl. The bond to the per/®st005/005773

noi ety is through the carbofyl. WO 2005/ 087725

PCT/ US2005/ 005773 52 "Al kyl sul fonyl " nmeans an

al kyl - S(02)- group. Preferred groups are those in

WARIGOB. & 6 Indi SHBst) TREEE ficiiures B, OBk

hermartw mferangétfﬁréﬁb)- group. The bond to the parent
rough the sulfonyl. The term' substltuted
%yemfi@ryg??@ %?a Ipinslusermgmiung @altﬁealkalemeéwa&aéf@ such
as%toﬁmmshtﬁ%m aéé‘f%‘épéﬂ‘ﬁ%&uf}ﬁﬁ dsg%il{a‘ﬁﬂ daPiy r]hg | 6964 %a{:ﬁgs

group,’ provi ato s hor
calcileang madeesitimesadtsi saﬁtmwlthajrgamrmases éforiexample, organic

d d that the substituti
A e IEIRRB Bl RPHDIL TR A salsoi amino

acRRERN 3624 ﬁﬁh@,ﬂmﬁ{lé a?\%irtﬂbshlf(ébégsm%cy dri- géht‘émm%proups

conbi nati onNs res in stable co
mayope quaderngd with algeptssuaicas kmzen &tkyhb\ahdesa(e:gnmeﬂm
ust . to urvv ation to a

etl'tl}/E 2%'1?* B%E{;@éﬁ%%nﬁ#w&% ardrodi eéﬁc?“iaﬁwl i?ﬁ?'%tﬁ? £8-9and
dirh@hyY) ldadthpinand @ﬁbhtﬁfbwffaiéé)a@n@%a‘imﬁél V% RGN Yauryp

The term "one or nore' | east one"

and stpanit ¢ilgridess bromigas aﬂd losimﬁ); anaden balndﬁammzyl and
[ the like, refers to at | east
ph%ﬁé@ﬂyp%nﬂaeg}ggﬁﬁ%’[@% mum nunber of chemcally and
phymllwk:h)acilﬁsail‘mémd) base sali®ate tnieided tosuTpRamigceutically
nation agents and the |ike, that are present or

ac‘a%m@ le salisom i thercenrothetiayentios and ol ari ubbasmgalts
aré‘@&%ﬁ&% Lﬁvéf?@ll\ﬂ to%ﬁe KRB s IR E{S‘I‘? rL mggﬁnds
fonal 1y 'su ut

concerne t I san. e term " opt
forrmmpesem@ﬁtbaahvesﬂiwt itution with the specified

ro radi.cals or nmojeties. T term"isol at ed”

O ERRARSUTRY abtelRbE eSRindGerrent Gogaynds intlude
thé)ianéwrrfg ol 56(19fcaﬁ§6>§/h8 %mpyét@rsaé&tsrne@edswgstbﬁﬁ&éﬂo%f

froma synt etlc proc or natural sSource or
thechydsory graps; rewbish. themeneeaohplumoietyedf thercarboxylic acid

ool 8 <S4 e SSBBRA ol il 4 e i
R
methpnryethy) peraliyhfar examples benasyl), aryloxyalkyl (for example,
phenoxymethyl), aryl (for example, phenyl optionally substituted with, for
example, halogen, Cq.4alkyl, or Cs.4alkoxy or amino); (2) sulfonate esters,
such as alkyl- or aralkylsulfonyl (for example, methanesulfonyl); (3) amino
acid esters (for example, L-valyi or L-isoleucyl); (4) phosphonate esters and
(5) mono-, di- or triphosphate esters. The phosphate esters may be further
esterified by, for example, a C4.5 alcohol or reactive derivative thereof, or by a
2,3-di (Cs-24)acyl glycerol.

Compounds of Formula 1, and salts, solvates, esters and prodrugs
thereof, may exist in their tautomeric form (for example, as an amide or imino
ether). All such tautomeric forms are contemplated herein as part of the

present invention.
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standard anal ytical techni ques described herein or
well known to the skilled 30 artisan. It should al so
wheososwas t hat any heteroatom w th unsati sfi edPUBRUSIOEB05773
in the text, schenmes, exanpbies and Tables herein is
assunmed to have the hydrogen aton(s) to satisfy the
val ences. WD 2005/ 087725 PCT/ US2005/ 005773 53 When a

T
an@tre@luké;ebfqnéi Pdel céh@@uhég%bmﬁqg osk ts 4IRS IR ates

site when the conpound is subjected to a reaction.

andgpradiygs of ﬂve)c@r@pou@dsgals)luw as 11;19 s@asm@o@ivatea orb;he )
pro R0 a8 e e plBL S 18 v Blnetde Poiorfie”

variousWulfstiagsttts Shei@tin Wg%rfﬁrﬁ@tﬂét% fofrAY Pwhich MagaRist even in
Synt hesi s (1991 | ey, ork. Wen any vari abl e

the(@hspncef\asynieetde sathans), Rtametie fgrmiss eiopisepiesst agh

I S R A
ard positieial iedrhers @ucike el for ekamplectpyridyiaad Ppyridel
herein, the term"conposition” is 1ntended to

rgoisomars Al dhe %WQPPW% gt theeinypitiory may. for example,

In
be sUB%t%PlhE% «‘ﬁ%f ﬂ%r?&ﬁﬁé S Sﬂnﬁiy’%{%‘éﬁw Jléér%lé\“ﬁ éxar?@eagy
raoem‘etteslar with ailf othke or sybiesr s‘elexded,r@emb;Mers ﬁ" hefhahiral
d t 15 Prod f f th
corBn G PrEToR IR SnPB e E Bect 05 X eacbipion g defined
by iR RiPACHYT 4 RESOMRAIAERHSNS. e @SPbPIRAcRRS @84lt", "solvate”
denotes a conpound that is a drug precursor whi ch,

"progioig” aadi the dike aisiioiended 4o eunlécapplymcndee g@lwmmam

progf B Shamietp e sftar somels. AEthFR. iPEEREERslped © ©

isofrites aekemites éﬁpﬁﬁr@@js 6f thalnpsraieUisinpSuridsQvi ded in T.
Hi guchl and V. Stella, Pro-drugs as vel Delivery

SysPelsqrpbgprmg obthe wm@@@ oigyesada bnarstef e saéﬁd
sol*z:%t\?g'r %é@’se E@ ! ?)ler}(?d rgg_g ’o"f kﬁéeé?ﬁggﬂ%%gopﬁér‘n%\? 1 $¥BAlended to

armaceuti cal

be Ashetsdhin the prededngation. Press, both of which are
orat ed refere 25 "Sol vat e

RO oD T T B oo S oA For
the tﬂySI s gﬁe agggf::?téﬁ%gc#&:}uné\%ﬂ\%e?ein"lg Rl pTRAIRE ¥ B3ch EBibound
by itself or to the combination or combinations of one or more compounds of
Formula 1 as illustrated, for example, in the next immediate paragraph. The
same understanding also applies to pharmaceutical composition(s)
comprising such compound or compounds and method(s) of treatment
involving such compound or compounds.

The compounds according to the invention can have pharmacological
properties; in particular, the compounds of Formula 1 can be inhibitors of HCV
protease, each compound by itself or one or more compounds of Formula 1
can be combined with one or more compounds selected from within Formula
1. The compound(s) can be useful for treating diseases such as, for example,
HCV, HIV, (AIDS, Acquired Immune Deficiency Syndrome), and related

disorders, as well as for modulating the activity of hepatitis C virus (HCV)
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varyi ng degrees of ionic and coval ent bondi ng,

i ncl udi ng hydrogen bonding. In certain instances the
waoelsasE2ni | | be capabl e of isolation, for exarpl/esSwaems773

one or nore solvent nol ecul®s are incorporated in the

crystal lattice of the 30 crystalline solid. "Sol vate"

enconpasses both sol uti on-phase and i sol at abl e

pragease ipesveriipg-HCW, b Behetis BatigesneOtr Bidrd s&ahptcﬁ-ﬁé \bﬂh@patltls
| ncl ude et hanol ates, nethanol ates, and the lik

Hydrate" is a solvate wherein the solvent nol ecul e

?ﬁ@co%o?u%g/ Q%ﬁ%@lf her%ﬁég 0REQR 7’(%@ mé@%fﬁs’gre of a

anount utl cal

me@mum#t to dreme ditorders aizociatdbwith tlaablmr pcdteaserrfound or
03|t| on of the present |nvepgt| on effective in

exarARiep Eha itts Q%C@m(lgmgabrmgmmtw WRAIP g NEaM adedip@ind of

y or preventative
FO{%’?@% gH@Ia'C&ea r@fé%bhﬂéﬂé/ él(f%elgor nulegﬁ%rrcan formsalts
whi b‘namtbeaésﬂnodnmemm thidinventiop prafides phaimaemniticah.
Ref er.ence to a, cotﬂgdund of Fornmul a, 1 herei

CORABHIDS 6aMPESiNGCNGJRVenivE ROy QF ‘FQ’QP?M%%? an active
|ng\4é@h§ﬁts Tﬂbrtﬂ{ém%egﬂé’él %h?ﬁbsmo-ﬂ%egér%rré‘ﬂy §d’dlflc§i§élly’ ccﬁﬁprlse

oyed herein enotes acidic salts forned w
at Iueae’t mphammﬂlceﬂg anceptabledsgrriasdilueint, @@lmasﬂ @r (mrlels

(coy e FEreltpi B3RS et el R aBeCalst o et ROV
inhibifdRy Betivi, Shivh phHfifadsutidaltom@bsitibid begsdss @ilidy In Hédtihg
or imdazole, and an acidic noiety, such as, but not

hepatitist@ @ndgelated disoxgensc acid, zwitterions ("inner

TaLtyd mhaﬁer%gag%ﬁnﬁeg;@sémwga@m.gabgeé

ey
as use armaceu acceptabl e

for(p'repar;ngﬁplﬁamm@wncampbgﬁombbmpﬂxéingdzhe m\mmmee salts
are referred_although ot h alts are Iso usef ul .
CO'@QPH@."%?S anrRCtVE ipgeRintoln ﬁ@?‘ﬁHPﬁE?‘ét FrﬁV‘F’Qé'“O“S and

meflygcéd‘r%?f Jh%%vaetgﬁﬁqﬂv&m&w tﬁ@?&ﬁ\}eﬁ gfedii ﬂ§> ﬁéug

an anmounit o aC|
ademust\eaéobmt admiure, withn sattalﬂdlcamerunateaalscﬂwtabiy s&iecﬂad with

h
reshlct Guibe IBPARG BN O3 AT Ta B e gl A TgPIES GABHIPE T on
(elfh@r %élldﬂﬂédj dnFcIatfied &Slféqﬂfobﬁﬁe% W%ﬁ@@ nstitution,

benzenesul fonates, bisulfates, boraces but yr at es,
oral igelsaelixsirs, @&anﬁwbiﬂ g@nul&mwm auspansions, ahdrthe lkesand

congteRf ih ool bRErREREH e ikiBeS S Sample for ora

admailSkatdremehs fbion af esblet’i dricdipeales, thedddtivedrug component

phosphat es, propionates, salicylates, succinate
may g g@r@gmed with any oral non-toxic pharmaceutically acceptable inert
carrier, such as lactose, starch, sucrose, cellulose, magnesium stearate,
dicalcium phosphate, calcium sulfate, talc, mannitol, ethyl alcohol (liquid
forms) and the like. Moreover, when desired or needed, suitable binders,
lubricants, disintegrating agents and coloring agents may also be incorporated
in the mixture. Powders and tablets may be comprised of from about 5 o
about 95 percent inventive composition.

Suitable binders include starch, gelatin, natural sugars, corn

sweeteners, natural and synthetic gums such as acacia, sodium alginate,
carboxymethylicellulose, polyethylene glycol and waxes. Among the lubricants

there may be mentioned for use in these dosage forms, boric acid, sodium
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25 tartarates, thiocyanates, toluenesul fonates (al so
known as tosylates,) and the |ike. Additionally,

waeood®smki ch are general ly consi dered suitabl erdDUS1008005773
formati on of pharnmaceutical 58 useful salts from basic
pharmaceuti cal conpounds are di scussed, for exanple,
by P. Stahl et al, Camlle G (eds.) Handbook of

oeF35TSG b AberR ot BREFOL S L AL Efifabfidpoiuoe
sta@th th@myweauraseagu@cgmﬁ%m thé9ké) 660) 1-19; P.
Goul d, [nternational J. of Pharmaceutics (1986) 33

201 Sweptening @addAyolRg agentmandprrservatives mavatsoke

Pr In
inciR8 Phide St Pristel SEHETRF e GRRs ol Pt ity
dis#l8§/=0s, HineR(ST (UBTzaAty, Bitklers anB3nddike) argtdiscudded.in mmore
thel r website). These disclosures are incorporated

defadkaloWhy ref erence thereto. Exenplary basic sal ts

'Sgglﬁ\‘daﬁloﬁ hé%ﬁﬂ:lg%ﬁron%'&‘f%é pﬁ’&f&lt |r'f\f%nk|8p hpeds

ot assi um sa ne eart h
formﬂaﬂedsalsﬂstamﬂrednsa@ foaindoproadd thagatesuammwed trelease of

| t th i b f
ang ANk ) MaoY e SaRRERETL Sy AaG RaTedena S PPtz the
thegﬁﬂeﬁﬁﬂ bt Lite, MBI OnhiBROIYSaEVE 2A8 tRé kel DQiadle BbBS e

d the Il ke. Basic nitrogen-containi ng groups 0%
forosafior euaﬂazrasﬂ mleaseagelutie Iamddablbtsmntainmg layars S

vaiyfiPsistiftedion sfteiricobltBne kel hBI i malfRs
imghegihbidd with éhslbbtitieytoripbhatteand émdqhaablehﬂimd@ﬁ

(e.g. decyl, lauryl, and stearyl chlorides, brom des
capgiles 6@!1’6%!#519 SHP'&FFRQTGQﬁT@FEPCH@ée(‘%a@SU@éﬂ mro%golymerlc
meﬁ'nd&gt hyl brom des), and others. Al such acid salts

ase salts are intended to be pharmaceutically
acc efyuid fernspleparatidnsiinciule sehudijpmspsuspensionsearid emudsions.

all acid and se salts 15 are consi dered equi val ent
Asiah e@npteev@av%ﬁrmeeﬁon%watﬁw %Pr@y[ed}?p@@ﬁ@ssw ns

forl r@ﬁf%‘?él «HJIecE«B‘ﬁs bPYGiOR Bf sﬁ@%fé%%?hggﬁblf% f&‘%{?éﬁb' ©

ters of the present conpounds inclu oW ng
solghoup,&euapbhsmas lamxi)émnlsumsd Leptc famopteparatirisymay also

erlf cat on_.of dr ox roups, in which the
lncﬁd{a §od]|.1 M/ Orr\'i’;faéﬁ?ag ﬁ{f@s‘if%‘ﬁ%xw ic acid 20 portion
of h@%&ﬁb@épeﬁbﬁ&@é Qlﬁitétﬂew iBREREcA HeAY ﬁbfu@e@gﬁluﬁﬁns and

branched chain al k% for exanple, acetyl, n-p ¥
solidspint gowdesrformbwhig )mambeonp@m@mat(mbwm@ﬂmhﬂrmaceu ically

acGEHARI CEY Sdon 3¢ HeborhbRiscBI YR &:q. RitRigHr.

For preparing suppositories, a low melting wax such as a mixture of
fatty acid glycerides such as cocoa butter is first melted, and the active
ingredient is dispersed homogeneously therein by stirring or similar mixing.
The molten homogeneous mixture is then poured into convenient sized
molds, allowed to cool and thereby solidify.

Also included are solid form preparations which are intended to be
converted, shortly before use, to liquid form preparations for either oral or
parenteral administration. Such liquid forms include solutions, suspensions
and emulsions.

The compounds of the invention may also be deliverable transdermally.

The transdermal compositions may take the form of creams, lotions, aerosols
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phenoxynet hyl ), aryl (for exanple, phenyl optionally
substituted with, for exanple, hal ogen, Clal kyl, or
w@lodagkexy or am no); (2) sulfonate esters, 2BCHUSIVORB0S773
al kyl - or aral kyl sul fonyl ($or exanple,
nmet hanesul fonyl); (3) amno acid esters (for exanple,
L-valyi or L-isoleucyl); (4) phosphonate esters and
[ t
andf eFRfions £ i BE IR, raii e QAEAPANRRIA G or

resamﬁf)twmate mnveeﬂohaMa tHemirivfat thie ptilpyseof , or by a
lycerol. 30 Conpounds of Fornmul a

3-di (C6 24)acyl
Eﬂs C&@w @d%‘&ﬁg &ver@gﬂén@y alse he administeradherallys |
t m (for exanple, as an
lntfﬁ%légﬁﬁél? '|HE§R%EQJ%;Q§B % é tal(Jtorreri cn?orrrs are
c onil bamoat i ndsrafithe arsvapdion meﬁy tilse copmErisenprepavatitnsavhich
WO ZOOE/ 087725 PCT/ US2 5/ OO 773 56 Al stereoi sqners
are g7 UBL despee %{@Metspc edrepafiation|is ubgiided intgn g
e of
sulldtly slceBluri dqees, QAT %pm"ﬁﬁt'g@%gs et B bR e
combhea@ els, araleffeciauajamm’atoeacmevat’m ghesickdr pigppsesuch

t d et. b
5 IR e AUES e iR Ver 4R B APPSR N G doPo P
pre(pmaﬁdh frsy @(gélﬁer%wﬂahéd ol BEjLRRSEREM :%OLﬁslymﬂlbfé“rn to
carbons), ‘rotaneric forns, atropisoners, and

abgita 5080 soilligrarsss ieherablit féomcﬁhw LCatOe@bwtt%qumllfwams
mo?& Wﬁfe?ébly 8?" égéﬁp QOcB j\b%?; 5@9 l?mgﬁgéréé %}ﬂ ta/ypfca%'ﬁ?[ﬁ%m

aboud 16 dbeut %oemmg@mmcofdm@&) thenmatiodar afn?lidmmn The
|nv ntion may, for exanple, 10 be substantially free

actypl dosrge ewpinyed may %\gﬂr@@ Céﬁﬂﬁfb@é’lﬂ uwfan thepaisnd’s age,
seX, EW& f&ﬁd Qévé‘\"tgflbf%%c% f6n b% h@lﬂee(ﬂiml ues are
Ster 0|soners cen e presen
wellrimemmltorthowshlﬁeé in thee &tor R conf| gurat| on as defined
he J 74 Recopgendat' ons. %{he. usE of ..t he
ter ne 'é"é‘la{?é%r@ osagefermgonizipingiBe ackive | s

mgrémsméec,céﬁ B’e @@IHﬁrHlbbéré@ Blor 2 BrmicB® et dlal; TRO LW UMtaRE 15

pI‘O rug of enantioners, stereoisonmers, rotaners,
frequeneyneltbe aesainistratian will berregelatachacsandiag torthmurtgm@ﬁ of

iRy R, HERR a4 B R bl

orat sidatisisBatom il raeg eGforh RBoGP MOk afT toFabaut! 1000 are
intended to  be |ncluded in the present invention. 20

milligranas per ¢ay,dnsthde epdiMidag desas.utility of the
COMBAHRASs &l EANTHr8 dbsEfBed below:

Capsule - refers to a special container or enclosure made of methyl

cellulose, polyvinyl alcohols, or denatured gelatins or starch for holding or
containing compositions comprising the active ingredients. Hard shell
capsules are typically made of blends of relatively high gel strength bone and
pork skin gelatins. The capsule itself may contain small amounts of dyes,
opaquing agents, plasticizers and preservatives.

Tablet- refers to a compressed or molded solid dosage fdrm containing
the active ingredients with suitable diluents. The tablet can be prepared by
compression of mixtures or granulations obtained by wet granulation, dry

granulation or by compaction.
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the therapeutic applications discussed hereinis
applicable to each conpound by itself or to the

W@ o0vbiogER3 on or conbi nati ons of one or nore coP@EDURISS/005773

of Formula 1 as illustratedi for exanple, in the next
I medi at e paragraph. The sane understandi ng al so
applies to phar maceuti cal conposition(s) 25 conprising

SUCOrAQYBROERSHs 6 t@%ﬁﬁﬁé‘ﬁ#@r@d@nﬁ"di%@% o?%oﬁfbﬂ%gﬁﬂta

|nvoIV|ng such conp conpounds e conpounds
hycropbillii sgmlt-solldheairmventl on can have pharmacol ogi cal

Ay h For
P PRt f FinsoRefillion Felel? to,pareSCHRAME A Rining e agyve
mgrécﬁ@hffs #Hd mbfg dilRirs W%ﬁise%fusﬁsﬁa@a ﬁh \?«at“é? FcES

onbi ned with one or nore conpounds sel ected from
W| t Eiltmem:torrefﬂrato substaacesthad umsd(aﬂsy) meke upethesaajor poaion of

thel G R0 it DBSALE Rite Sl BN ks, g lich as
lacfo%bab@&osél @ahARSISandeSordRbl; stfiches demilid RbIMNEh&AE corn,
act|V|ty of hepatitis C virus (HCV) WO 2005/ 087725

ricepgymy lggmiosarmbsellx@osmm*basa gyerocpsealng pﬂgﬂww Ther amount

of Ak i &' S o5 g BB DR o B0 R B
of tthé tatal &emp@amem pﬁetﬁertabtgﬁﬁroml ssoud %&omc 8% dnavet h
exanpl e, the method conpri sing

pre&pr‘ ﬁh{:}ﬁ fﬁ‘éml %h%’t ?’ﬂt“P ﬁEPHt eewm l@scwemo@mmr%pr efggﬁqurgm
eutically acceptable carrier. In
abcléur;cgf% @;@@9‘9& this invention provides
phaDrsmiegtam arefetm’mmxaterlm addedno thei mtgnpm;tmm@ heipvie
or co ounds as ap actiyve The
orebh At G e rB LA eRsd e Seck G e Satde s [
dlsﬁ%@%hﬁﬁméﬁldétstér%ﬁéé "eofl Waﬁir%ﬁﬁﬂé" I‘?\ébifi)éd%ﬁéi%ﬁb@'%h@h as
cartier diluent, ex0|p|ent or carrier (collectivel {

sodiemesarbaxyroethyt starch siaturet fed syathetic QuB)s SLBé'C@‘-iI lasus

hi bit tivit

bearh Reay e YRscebl o wofl, P EAPNETRE S B8 ¢
me&mbélmll@éee@hcds@muﬂmeéaﬁboky}nmtyl@ngtds@r miirbedistaiiie the

resent invention discloses nmethods 15 for preparing
cel&mmer%m linkegrpyisiocrisiallive epllulesey susteas Rodim ve

i

croSAEIRER: Aifteg Sacl Bo i AcAT bnd sBdl ainate: clays
suqtf as behtadnitesrdridoeffervbscanttrmixtures gt issl amotusit of disintegrant in

the PP etdmEa raice Rervatony 2@ datdsi prwechio the™ ©
composition, more preferably from about 4 to about 10% by weight.

Binder - refers to substances that bind or "glue" powders together and
make them cohesive by forming granules, thus serving as the "adhesive" in
the formulation. Binders add cohesive strength already available in the diluent
or bulking agent. Suitable binders include sugars such as sucrose; starches
derived from wheat, corn rice and potato; natural gums such as acacia,
gelatin and tragacanth; derivatives of seaweed such as alginic acid, sodium
alginate and ammonium calcium alginate; cellulosic materials such as
methylcellulose and sodium carboxymethylceliulose and
hydroxypropylmethylcellulose; polyvinylpyrrolidone; and inorganics such as
magnesium aluminum silicate. The amount of binder in the composition can

range from about 2 to about 20% by weight of the composition, more
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respect to the intended formof adm nistration, i.e.

oral tablets, capsules 20 (either solid-filled,
waewws/osokid filled or liquid filled), powders POT/US2005/005773

constitution, oral gels, ebixirs, dispersible

granul es, syrups, suspensions, and the like, and

consi stent with conventional pharmaceutical practices.

preferabiyxiaoml ahoutt Grio @balut 188Tbywsight! &ash oré peeferdbly 6bm
suI es, the active drug conponent nay be

@%M@ngg éIrWIG'QFtaI non-toxi ¢ pharmaceutically
ac CE@éﬁéﬁrﬁ %@fé 1P sGBétralngé ad%{i o &% hégéielsﬁoépﬁoﬁ%nﬂble

Sucr ose, ose, gnesium s eara

thepthbb;b,@‘aeulesaém aﬂ'eslhIhbattmentadmpresaemitbcrbleaebfﬂsdm the
EL ‘[} u1d forrrs% and the |ik Mor eover, when
MOLeY ¢l é'é@JHC“%P WERE Piliakle 4 rlCﬁuﬁrm@iaﬁ@gneta"lc

b
stesra%égseeﬁ %%gﬁ‘@% (IR St@4 %S %agglmg}tgggnﬂasg gg?ésglu?ﬁ‘? e

i ncor por ate he m xturé ef's may
steaeatemtparls adldohlg‘hr moeltimgqadinbwaxes; Zhdabatietr sémbpeiubgioants

AT R, S a0 i e
polV@%yreﬁh'e @?&J@éﬁ& fb"ﬁlﬂé@mﬂé“ﬁu@ﬁ&féﬁt@ér@& e?h (1%%‘3! gl‘ne ve

Inate,” carboxynet hyl cel | ul ose, yco
Iasmmp\m{@@ compiegsionesingertheymust bermesenta;n the surfaces of

e Ah RS GBGBieh D R BGBR R 3T e BEbicea Ty .

ameagi oiubredrttie thes 66inPoLItIBh @aindange idn bbobﬂ x2-to about 5%
Di si nt e%ﬂ rants include starch, nethylcellul ose, guar

by Weidhi @ theheomprsitiomyrefarabhgTamcatouk 0 foapaélie smaral
pregrﬁﬁﬁlrf}’ a\b%ﬁtﬂ%ytoaé bIe "/'@nggw where appropriate.

the terns no nely 5 disintegrants,
di | Gbderst,- rhateriattoat sre\mmﬂeamngmdtlhmrdwé(ﬂ\e fove

CheliBRaSTcs GHeraBhIAIBS o Uit flonls STGh Angymiern. Sutable
gndfe%wcﬁ}o%dsq dor d&ak@b% fajé el%eamum 6fchigéﬂ¥lnd(‘ert he

rate contro rel ease o one oOr re of
corspositior e r@rngeafrorn/@mu’tg} tHi ’r@rab_out &% py iweiglet aflibe tdtal

th t t ct t d
corpfigbifib Prefaybi okt aboif 5 Batalted bRleeidit od 141 oace

| nctodeingaehes- éxhbiehts %BF%N@GOIb?éthStoQF\e coRipdsitidn

d|S|ntegrat|on rates or con rel ease polynerlc

or thgtdasees foimpPeghexcigients ean melugs foed arade dies asd daed

e ot e 2L Bt SORRALER. TR bl SR GHLr

oxid@.t'l’het amount of the coloring agent can vary from about 0.1 to about 5%

by weight of the composition, preferably from about 0.1 to about 1%.

Bioavailability - refers to the rate and extent to which the active drug
ingredient or therapeutic moiety is absorbed into the systemic circulation from
an administered dosage form as compared to a standard or control.

Conventional methods for preparing tablets are known. Such methods
include dry methods such as direct compression and compression of
granulation produced by compaction, or wet methods or other special
procedures. Conventional methods for making other forms for administration
such as, for example, capsules, suppositories and the like are also well

known.
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Li quid form preparations include sol utions,
suspensi ons and enul sions. As an exanple may be

woreousiogTiesl wat er or wat er - propyl ene gl ycol sol BCT/08®05/005773

for parenteral injections os2addition of sweeteners
and pacifiers for oral solutions, suspensions and
emul sions. Liquid form preparations nmay al so 20

nerAdfed SRS @ g MEBUER Al R e ol inventive
comwnuéeorsm{arm@@au@m Gongsdsititng disglovsd abbes for tréutatent of

nmay be in conbination with a pharnmaceutically

dlsml&bla;s derr easpleu bapalifis Gend tb@rhbeéta@dn%tagd e.g.

oA S BB BPRHLTT Ero T
corpGUhder pmmd@tmb@ﬂcdrﬁpéslf &i toeIpaddnt lsandng Bachatdisease

i ngredient_ is di siperse honogeneously therein by
or diseasasydin rgad efsuch & fregtmenthe nol t en honmogeneous

o 1 e8P Srie SR ERY, i SobRRLERs S ing I BRtofThalibe
usedl for sl trdathaentiab ﬂ-ﬁwnimhunmswh inmdmcdheraplytmode orimabe

30 cgnverted, ,shortl befor to |i d
corppipptieathesary (@9 sluaepmping 'Oafﬁ'%%gembﬂijaﬁpn étc.) mode

suzf?ldég '?brséie%blgnm SHHRbi n'ahSH 'vﬂtﬁj%ﬁtlﬁa! BRd /e ﬁnﬁﬁ‘n‘&ﬁdﬂiﬁatory

uspensi ons enul 51 ons e compounds of
agen‘w eftaroplesway sabls ankieiralerid/er latrhenmmadelaimmge}'lts inTlusle

St R T R MRS Ve
Le\mﬂ{rﬁ"” (BOH] DN Phafbce@icdle Coxth Missh, lo‘alﬁomiaanv@egmmfsw

patch of the matrix or reservoir ty

(fropoMirepbarnal Inperporatedy Extosy, Helmngylﬁawaé»s@ls #803™ (from

ISI%%‘?&%gpﬁ{@g@%@{})ﬁ%tdefﬁ?qrﬂ?aﬁa@ ﬁféz?ﬁ\em Bk RS Ime

Phérllﬂﬁ’@é&mﬁél@usbmd@ Cfbl@tra?dnypv\aﬂhw@?;?ff(frbheVertegntl ondmay
al SO CO rr se r rati ons | C r t
PhalgrareUligals, CRMESIge. MasSIEByeain: BRYTesiay D #romReici g,
Phéllﬁl\éfekﬂ{tl}fal%' égﬂ ngaeeb @%ﬁfb?n%zrmaké}hﬂ%mlfl%%h' ate

I'es’ o e attive onents, €.g.,

Ph&rfrﬁmmals?samﬂlego Galifoenia) nimocmsnotaﬂe puofptils@EonT he
uantit t t

oo oo, W BB s A B ATRE i e

H I | " -
i PES e AR gl PEE;
intarfarbin gxlphmconm@atesbaa interfrpnfaiphe aisdegulas covaleatout

attac%ed'?o b&(:a mo1ecaurI]eOI Iﬁﬁ’ﬁra%""vlel ﬁEé-lR{grferon alpha conjugates
include interferon alpha-2a (Roferon™, from Hoffman La-Roche, Nutley, New

Jersey) in the form of pegylated interferon alpha-2a (e.g., as sold under the
trade name Pegasys™), interferon alpha-2b (Intron™, from Schering-Plough
Corporation) in the form of pegylated interferon alpha-2b (e.g., as sold under
the trade name PEG-Intron™), interferon alpha-2¢ (Berofor Alpha™, from
Boehringer ingelheim, Ingelheim, Germany) or consensus interferon as
defined by determination of a consensus sequence of naturally occurring
interferon alphas (lnfergenTM, from Amgen, Thousand Oaks, California).

As stated earlier, the invention includes tautomers, rotamers,
enantiomers and other stereoisomers of the inventive compounds also. Thus,

as one skilled in the art appreciates, some of the inventive compounds may
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about 1 to about 250 m|ligrans, according to the
particul ar application. The actual dosage enpl oyed
woryoslog77ear i ed dependi ng upon the patient's ageCT/L52005/005773
sex, weight and severity oféx he condition being
treated. Such techniques are well known to those
skilled in the art. Generally, the human oral dosage

xS TREME Lo B5ne S B R 083 o witi

thd seapeeofcthedhvéritonadm ni stration will be regul at ed
[ to the judgnent of 20 the attendin

d
2ICiC_ rn@'#f??f embQARENs P werlez«f@mﬁ;h@léaloaas wﬂ@tipa*g%f making the
colfERURRR cltlosc Hirefi TR\ ryburi iRy Heiiepatdctl SBfdtal
tefﬁunlqy% krroveh in thechrt] destratiSe proceitires arevutinaddn the

Tol DB AI0B S DRTIESe A Me NHSIEAtnS SBOHGA MO Garstpiegde limit
thé’&dﬁé ?%Qhe%\?é}ﬂ@n%h@.ﬁ |§88ﬂéﬁ ftne S pHenddd Uaiftsdr ch

cont al ni ng mpositions co r|S|ngthe
Altamatwe ma@ra&ﬂstmpahwaas andrmrldlogmmmcmreanmll tograprereyt

de of bl.ends of relatively high gel strength bone
togx?q %ﬂlﬁg 'QEgﬂ el atins. The capsule itsel f may
conttas fo BERINderstBON HiSatafhikVBe. follcﬁmgtilld&ra%g@ Fchemes
pl asticizers and preservatives let- refers to a

des@rihs theseparation] af adfevoraptesrialive nveniiwaempaunds, t he

sufble SopBNE0 o 4hj of bhih PRt sl el A8 A0S

resgiitan llh@'f(bmimmhkﬁfah@ eidshyd vempauads ibakedbn slich substitution.
ranul ati on or by conpaction. WD 2005/ 087725

SupleFANBHeS AEITISMpiRiedita Peyuthin the seapq of thednyeatiane
' ng?SF’Lﬁ‘ﬁSrﬁc@Uﬁ@ cge?ﬁ%lrlgégm %:é'ﬁbg' thggggng{rnﬂggarbbrewahons are

hydrophi1Tic sem -
usedinstitution refers to powder blends containing the

active ingredients anﬂ Sui taibl e diluents which can be

suspended in water or luent - refers to

subst ances that usually make up the major portion of
Abbrryiatinnsoyhicharie sised 33 thodesariptions of the echpmesrmreparations

an&i %%gggmﬂ&a{hgt ﬁoilgu’q%% VI act ose, sucrose, nannitol and

Sor Starc ed from wheat, corn, rice and

THFoTatrahydrduresl | ul oses such as microcrystalline
of diluent in the conposition

Dl\@gl i E?g@emgg‘grrgg&lﬁg 10 to about 90% by wei ght 10 of
Eté%%utﬂ%?/ch%o@g& tion, preferably from about 25 to
AcOH: Acetic acid

HOOB: 3-Hydroxy-1,2,3-benzotriazin-4(3H)-one

EDCI: 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
NMM: N-Methylmorpholine ‘

ADDP: 1,1'-(Azodicarbobyl)dipiperidine

DEAD: Diethylazodicarboxylate

MeOH: Methanol

EtOH: Ethanol

Et,0: Diethyl ether

DMSO: Dimethylsulfoxide

HOBt: N-Hydroxybenzotriazole
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preferably from about 30 to about 60% by wei ght, even
nore preferably from about 12 to about 60%

woe®s08EeF ant - refers to naterials added to tP€T/US2005/005773

conposition to help it breek apart (disintegrate) and

rel ease the nedi canents. Suitable 15 disintegrants

i ncl ude starches; "cold water soluble" nodified
PyBtGPcBrsnS R pasolidinehhoBphanims HeRbMYdrophessitte nat ur al

and_synt hetic guns such as | ocust bean, karaya, guar,
DCM%Q;'Q%'@ﬁWHemeagar; cel lul ose derivatives such as

t4hy | . pum car boxynet hyl cel | ul ose;

DC?J%Q@@%@H%%&@%W@FOSGS and cross-'linked
TEMROD:02,2\56-dletianesthgl-{ -pigsiinyogh as sodi um 20

croscarnel | ose; al ginates such as alginic acid and
PhgdahemrigygnBat e; clays such as bentonites: and

f mxtures. The anmpunt of disintegrant in
Ch?h‘?@éﬁ%@é@&?@% can range from about 2 to about 15% by
BnvBeggyl of the conposition, nore preferably from about

4 _to _about 10% by weight. Binder - refers to
BzlsB68%Ynces that bind or "glue" powders together and
Et: B3hyieke them cohesive by form ng granul es, thus

serving as the "adhesive" in the formul ati on. Binders
Phaldoemydhesi ve strength already available in the diluent
iBol! ; bﬁltoi ng %genlt. Sui t abl e bi nders include sugars such
1045 SOQUIBYEA™O Yy ches  derived from wheat, corn rice
iPragdpipiyat o; natural guns such as acacia, gelatin and

tr erivatives of seaweed such as alginic

¢ a%‘qcanth; d
Bugiby' teddBuiy 30 al gi nate and anmoni um cal ci um
(o : sic materials such as

BO(?fé‘?ﬁ{/@‘sctgle(g%)rééh nd sodi um car boxynet hyl cel | ul ose and
CbiyBerzyionycamdnyhet hyl cel | u | ose;

ﬁél lyvi ny&lodigrol i done; and inorganics such as
CpnaykeRed MW num silicate. The amount of binder in

th Q{%Qﬁf jjon can range fromabout 2 to about 20%
Ts'dﬁyﬁ)\/‘\gl ght gwlt he conposition, nore WO 2005/ 087725

MePNEIB2005/ 005773 61 preferably from about 3 to about
% wei ght, even ferably from about 3 to
HAi@o &?‘ Y%% Wtr@ﬂql'{ﬂ&‘ﬁiggﬁﬁeﬂ apg%/tgylgr QIYUR subst ance

hexafid8fbpdsphstedosage formto enable the tablet,
granules, etc. after it has been conpressed, to

DMAR: ¢ableNDimethyhemir®pysidiheor di e by reducing friction

. Suj Le | ' i d i
BOf} Bfibue L el ALt Py BE BN B aBbp bR teear at o
PCCr PyaitimuFhetilbfdchdormbis stearic acid; high nelting
poi nt waxes; and water soluble lubricants

General Schemes for Preparation of Target Compounds

Compounds of the present invention were synthesized using the
general schemes (Methods A-E) described below.

Method A:

Deprotection of the N-Boc functionality of 1.01 under acidic conditions
provided the hydrochloride salt 1.02 which was subsequently coupled with N-
Boc-tert-leucine under peptide coupling methodology to afford 1.03. N-Boc
deprotection followed by treatment with appropriate isocyanate gave the urea
1.05. Hydrolysis of the methyl ester provided the acid 1.06. Peptide coupling
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such as sodi um chl ori de, sodi um benzoate, sodi um

acetate, sodiumoleate, polyethylene glycols and
wa@l2005l0g17e3 ne. Lubricants are usually added at POEUSENY005773

10 |l ast step before conpressi on, since they nust be

present on the surfaces of the granules and in

between them and the parts of the tablet press. The

of@l'i@ldﬁkj Pb6 Imnmh@adﬁprb}ﬂnégeqaﬂ@a@ﬁﬁéy é}ﬂ.d%amorewaﬁonfdea%e

about 0.2 to about e conposition,
hydrexykamide 11G7nDxidation (Meffats oah)eiatedzpﬁoc&es e T.T.Tidwell,

S 090, B2 EPEhabetinis e O st ARBST B ke

regdﬂfedinqn@ t&iRt 86kfountiicgs.of granul at| ons, so that
flowis smooth and uniform Suitable gli dents i ncl ude

silicon dioxide and talc. The amount of glident i Mhe
cor?ngiti on can range fyom about 0.1 %to about 5%*py
ht of the total ¢

abput\ 0. about 2% . 20 Coloring a
XCNPI 6 s-'ohaT__row &V@o"r ation tTo th \r/@no
r /t@ecdosage form Su (gxm pi ents can %EI ufle ¥ood®
gi?adePdyes and food grade dyes adsorbed dntd®a

sui tahl e adsorbent sucH.G& clay or al um num oxi

The anount of t\he col oring agent can vary from\})out
0.1 to about 5%% by wei ght of the conposition,

preferably fromabout 0.1 to about 1 % 25 <
Bi oavai l abi l ity - be)H§ to the rate and exten@g\rrOCHg
i

05|t|on preferably fro OCHj

which The activg dr i ngredi ent or t hetapeyt
moi ety iHCLHDNY d (?nt o the systenic ddxﬂuﬁdﬂ
an adni ni stered dosage form as conparéed tola st andard

or control. enti onal nethods for prepaPlnq\{ablets
are known. Such nethods include dry nethods such as
di rect conpresdi0dn and conpression of 30 granulmmion
produced by conpaction, or wet nethods or
speci al procedurgs. Conventional nethods f naklng
other forms for admnistration such as, “exa |GDH
capsul es, suppo{?ﬁgé5§§4and the like are a SQ me
—knoyn. WO ,200p/ 08¥7 PCTLUSZQQS/OOSK]B H62P%mo he

enbodi n,tN\S]I,Nt\bJeKA nYent i on discl ?S the O
[ nvent| n”pg)un s or pharnaceu PR conposul
di scl osed abb or treatnment of di se s uch i

for exanple, hepatitis C and the I|ike. he net i
conpri ses admm@;erlngath peutically effectlve
anount of the inventive 5 co ound or pharnaceuti cal

conposition to a patient hav[ngﬁs(ugh di sease
NH,

—_—

Method B

Peptide coupling of the acid 1.06 with the appropriate P4-P’ secondary amide
moiety afforded the hydroxyl amide 1.09. Oxidation (Moffatt or Dess-Martin’s)
resulted in the target compound 1.10.
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or diseases and in need of such a treatnent. In yet
anot her enbodi nent, the conpounds of the invention may

wheoosuswds for the treatnment of HCV i n humans i PCT/US2005/005773

nonot herapy node or in a coembination therapy (e.g.,

dual conbination, triple conbination etc.) node 10

such as, for exanple, in conbination with antiviral

and/ or i onodul atory agents. anpl es of such

antiviral d/ or i munonodul at ory nts include

Ri bavi ri ngt—ig; Scheri ng- Pl ough r ar at |,_pn ON’E\ son,
New Jer se d oH.evovirinTM (fro

Pharqm(:ﬁut iNtalB, Costa—Mesa, (fCal p.[f o

f: r\gp&’%r% I ncor po at)etiFr syIQ/anl a)
&'s 4803T™M(from 15 1 SI $7Ph macgautl cal Car | shad,

Cal i f & , He@tazyrreTM(fro 1.09
Phar maceuti cal's, Boul de\r/ Col or ado VX 497TM (from
Vert ex Phar maceut i cal s = Canbri gge, I\/assachuset ts),

Thynosi nTM (from Sci CI Pﬁar cthi cals, San Mat eo,
California), I\/ax m
Di ego, Califor n|

rieceuticals, San

h@ol tegrofetil (from 20
Hof f man- LaRocFae, ®eew Jersey), interferon (such
as, for exanpl e, feron al pha, PEGinterferon

al pha conj ugat es) and he |ike. "'fPEG interferon al pha
Megﬁ]@_"égat es" are interferon al pha nol ecul es covalently
hed to a PEG nol ecule. Illustrative
In icsthemiaridtionppeptigeneowmlimgusfahe N-Bood?Heeacidt 1l 7 evitbrthe

PRERISE HePCay)os ol o BrR e DGy G IRRT e -cPoation

(MG RNSr @ésé ffHin’ s??es‘iﬂ’tb@ IH'H‘ij@kelbha%idbrﬁqiﬁ otection of the

PegasysTM, 1 nterferon P b (IntronTM from
N-Bsurhieinctiopatity gghe theo hpdiogh ud)e aaﬁ t. e fToeatmsnt p\etgrya at ed

erferonal ha 2b e
suleBElshBTa B Fererdie BB eniiedih it Bot! Hifpaund
1.44M from Boehringer |ngel heim 1ngel heim Germany) or

consensus (|interferon as 30 defined by determ nation of
- a consensug]sequence of naturally gccurring
i nterferon—al phas (I nfergenTM frg An@e H Fhousand

Caks, Ceu iMforyPd) . As stated egrMie Mpvent i on
|n§(u tQ)mers —Fe%-arre%o an& emess and ot her
obsoners of the inven veoccmpou al so. Thus,

as one skItI&& in the art apprecilates, “some of the
i nventive con‘po\yfnds may WO 2005/ 087ﬁ’5

PCT/ US2005/ 0057 63 £xi st in suitabl e somerd, c
forms. Such va ﬁ)n alle contenpl ate hl n

the™scope of uth vént orr
%/ _— HcmzN\/& 0
1.12
V
llcap_NCO" H H N N N\Pl
or NN 0O O
equivalent Cap \ﬂ/ \g/&o
) /‘\ 1.14

Method D

In yet another variation, the hydrochloride salt 1.13 was converted to the 4-
nitrophenyl carbamate 1.15 by reaction with 4-nitropheny! chloroformate.
Subsequent treatment with an amine (or amine hydrochloride salt) of choice
provided the target compound 1.14.



Anot her enbodi nent of the invention discloses a nethod

of making the conpounds disclosed herein. The
wa@eopo8Tds may be prepared by several 5 techni BOEES2005/005773

known in the art. Illustratd7zve procedures are outlined

inthe follow ng reaction schenes. The illustrations

shoul d not be construed to limt the scope of the

i nventionwhich is defined in the appehded cl ai s.

Al ternati ﬁ:h@nl tic pathways and Io uso
struct ure@ehjgt arent to those H(he
art be understood that M\,h

f ol WS% rolugtrati ve scherre otoh °

pr epar atqQn o few repr e% v@ | ent|

conpound , qpMitable substifution of both the
nat ural and ‘unnat ur al a?v/no acids wll resul t in the

‘-cormou)nd based on such
s+are.contenpl ated to be

substltutl el Such vari

vmthlnthewse;opeo % 15 For the
procedur es descﬁppbedr ESI 8 ol | owi ng
abbrevi ations are s Ab evi ati ons ' Abbrevi ati ons

whi ch are used in the eSC{1i4pt| ons of the schenes,
pr epar ations 20 and the exanples that follow are:
etrahydrofuran DI\/F N, N- Di net hyl f or mam de

In gé%tg% h%rteﬁf?)@e%enz | 1o | Q‘i@%@@i@%’%lw converted

o me(ls-ndrcrm'telmyl earbaoate pﬁld)esﬁnbeﬁaboae bbiatmeniewith an amine

(ory r@nne?twjgtaql%gpg%gw‘tb (g_ c%eoﬁ)g l rmr tbé&%ea ri:vative 1.05.

Hy@kﬂ%&’ 'aﬁaqghﬁéf @I%Mkﬁbﬁ 204K A ed R Matheds AlS g'bwded the

hanol Di et hyl ether DMSO D net hyl sul f oxi de
tarﬁEleQmplemtB d»dyibenzot ri azol e WD 2005/ 087725
PCT/ US2005/ 005/773 64 \/
QWOCHS %OCHg

HCLHZN\:/&O 0 /©/O \/go 0
OzN

/T\ 1.04 /]\ 16
Y Y
cap -NH2" N OCHz  as above ‘N' N i “\P.
Cap \/go © Wethod & Cap’njr“\é/&o ° °
/l\ 1.05 | © /l\ 1.14
Preparation of Intermediates:
Preparation of P1-P’ moieties:
Preparation of Intermediates 10.11 and 10.12:
Step 1:
o) O
O /N\/U\oozH5 - FN \é/lkOCsz

10.01 10.02
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PyBr OP: Brono-tris-pyrrolidi nophosphoni um
hexaf | uor ophosphate DCM Di chl or onet hane DCC.

wa @581y | ohexyl car bodi i m de TEMPO PCT/US2005/005773
2,2,6, 6-Tetranet hyl - 1- pi pers&di nyl oxy 5 Phg:
Phenyl gl yci ne Chg: Cycl ohexyl gl ycine Bn: Benzyl Bzl:
Benzyl Et Et hyl 10 Ph: Phenyl i Boc:

t ok SutRy FORBRN Y kelimie NGOG, dert AidiEhipder Nain dry
THFB@myhmmmch to Opg *CydrfPpestcdvtremii sdieition of K-BuO
-t ol uenesul f ony Me: Met hyl HATU:

(220mly.- hiél@éhﬂfo)tlﬂl'rd'i%l Theyppclion maxtare was wasmeg tardie and
st ORY Y P RSB bForb et syoigautans, (28 oL, 249 mmo
The i%éacﬂéib{ Tﬁlf(ﬂgy% Wg\sl stiﬁ@(ﬂ?ﬂ r@omhtém)étramztgffd)r 48 h arngph os ph
at e rraLniunc or oc
coneghtreiedgavacken 16f rea\dgl@twe@)iréa%ggwgg in %@E&ﬂ%mﬁ@n he
trefod 3 ad, IUCHEU AR ISHE RERF Bt Huhn SRR Kbm
tempepatateeforitom antl extractédBaith Hiz@ (1 ahalTheyaqokols CHyen mees
madS s o ks BRGNS0 HhsanLanaeRkakedStthicr
(3x§(§ ;r)ﬁrL f irﬂgwggg '?ﬁgémg ¢ erd Sver8 Wl gBD Ofiedraay ahd

eprotection foll owed by treat nent
coneehiratzddogive tteepurecammea{10.023VE g)as ace@rle&s@ﬂ

St Hydrol ysis of the nethyl ester provided the acid 1.06.
—Qgge tide coupling WD 2005/087725 PCT/ US2005/ 005773
o 0

H
ZNE/U\OC2H5 BOCHNE/KOH

10.02 10.03
A solution of the amine 10.02 (18g, 105.2 mmol) at 0 °C in CH,Cl, (350
mL) was treated with di-ferf-butyldicarbonate (23 g, 105.4 mmol) and stirred at

~ rt. for 12 h. After the completion of the reaction (TLC), the reaction mixture

was concentrated in vacuo and the residue was dissolved in THF/H20 (200
ml, 1:1) and treated with LiOHeH,O (6.5 g, 158.5 mmol) and stirred at room
temperature for 3 h. The reaction mixture was concentrated and the basic
aqueous layer was extracted with Et;O. The aqueous layer was acidified with
conc. HCI to pH~1-2 and extracted with CH,Cl,. The combined organic layers
were dried (MgSO,), filtered, and concentrated in vacuo to yield 10.03 as a
colorless viscous oil which was used for the next step without any further
purification.

Step 3
0O 0]

BocHN .OMe
BocHN OH oc %I}l
Me

hw

10.03 10.04
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65 of the acid 1.06 with the appropriate PI-P'" primary
am de noiety afforded the hydroxyl am de 1.07.

waxiodagizenh (Mffatt or related process - T.T. TPdmes1005/005773

Synt hesi s, 1990, 857; or Deés-Martin's - J. Og.
Chem , 1983, 48, 4155) resulted in the target
corrpound108 vv v.OCHI NH(~~ NOCH3 CO2CH3 ON

O Rl g P 5 i Gh 3 e
treél’elthﬂ] BOR feadyenti@t1. N@b@@n@n&%pNNnetr@l @orpholind (2%, mD),0
N,O- dlmeth%/l R;dr%)xgl%mﬁ'ne hydrochlorlde (9 07 g, 93 %n?ol) and stirred
overnight at rt. The reaction mixture was diluted with 1 N aq. HCI (250 mL),
and the layers were separated and the aqueous layer was extracted with
CH,ClI; (3x300 ml). The combined organic layers were dried (MgSO,), filtered
and concentrated in vacuo and purified by chromatography (SiO2, EtOAc/Hex

2:3) to yield the amide 10.04 (15.0 g) as a colorless solid.

Step 4 -
0] 0O

BocHNE/[L _OMe BocHN
N — H
Me

hn

10.04 . 10.05
A solution of the amide 10.04 (15 g, 52.1 mmol) in dry THF (200 mL)

was treated dropwise with a solution of LIAIHs (1M, 93 mL, 93 mmol) at 0 °C.
The reaction mixture was stirred at room temperature for 1 h and carefully
quenched at 0 °C with a solution of KHSO, (10% ag.) and stirred for 0.5 h.
The reaction mixture was diluted with ag. HCI (1 M, 150 mL) and exiracted
with CH2Cl, (3x200 mL), The combined organic layers were washed with aq.
HCI (1 M), saturated NaHCOj3, brine, and dried (MgSO4). The mixture was
filtered and concentrated in vacuo to yield 10.05 as a viscous colorless oil (14

g)-
Step 5
OH
BocHN. ., BocHN \g/k N

0

10.05 10.06
A solution of the aldehyde 10.05 (14 g, 61.6 mmol) in CHx>Cl, (50 mL),
was treated with EtsN (10.73 mL, 74.4 mmol), and acetone cyanohydrin
(10.86 g, 127.57 mmol) and stirred at room temperature for 24 hrs. The
reaction mixture was concentrated in vacuo and diluted with ag. HCI (1 M, 200

mL) and extracted into CH,Cl, (3x200 mL). The combined organic layer were



5 1.08 Method B Peptide coupling of the acid 1.06

With the appropriate P1-P' secondary am de nvoiety
wa@bdosogEads t he hydroxyl ami de 1.09. Oxidation (Rf/81005/005773

or Dess-Martin's) 10 resulted in the target conpound

1.10. WD 2005/087725 PCT/US2005/ 005773 66 VV HOHH

N NN Ca NNOcapNNyoOO 001.06 1.09 HOH

walhed WO, Sied (MaS i R eahlaRg o louo anc
pur]f:eﬂhwchﬂmntdtegrmm(@m@'é,ate)ﬁl%ﬂ-lé’k 1ahjitdgielhi16106 XD yliad a
the h xyl amde 1.11. Oxidation 5 (Mffatt or
colpgaess I%H'Igl n's) resulted in the keto am de 1.12.
&%%)rotectl on of the N-Boc functionality gave the
rochloride salt 1.13. Treatnent with a suitable

i socyanate (or i@dcyanate equival ept) QFbsul ted in the
target co d 4. V V H OCHzN g1l N ,P
\' JOUNPNN O /OUN-NTO~-OO0~I( IO 17O/TI "a Vv 1.11

vV h

5 10.06 10.07

Methanol saturated with HCI*, prepared by bubbling HCI gas through
CH3OH (700 mi) at 0 °C, was treated with the cyanohydrin 10.06 and heated
to reflux for 24 h. The reaction was concentrated in vacuo to yield 10.07,
which was used in the next step without purification.
10  * Alternatively 6M HCI prepared by addition of AcCI to dry methanol can also
be used.

Step 7
OH OH

C—)IH3JI<1§)\(OCH3 BocHNE/K”/OCH3
S| B |
10.07 10.08
A solution of the amine hydrochloride 10.07 in CH>Cl; (200 mL) was
15  treated with EtzN (45.0 mL, 315 mmol) and Boc,O (45.7g, 209 mmol) at ~78

°C. The reaction mixture was then stirred at room temperature overnight and
diluted with HCI (2 M, 200 mL) and extracted into CH,Cl,, The combined
organic layer were dried (MgSO,) filtered, concentrated in vacuo and purified

by chromatography (EtOAc/Hex 1:4) to yield hydroxy ester 10.08.

20 Step 8.
OH OH
BocHN OCHg BocHN OH

6] 0

10.08 10.09
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HOHHOH Hy NNPL/NNPL QUNOOO ---
HCl . H2ZN-NOO O ~ 1.12 1.13 V HOWH ..cap-NCO'" N N P.
we@eoosag’2Nu N O O equivalent 1l 01 1.14 10 MT/OSZHOEN005773
In yet another variation, the hydrochloride salt 1.13
was converted to the 4- nitrophenyl carbamate 1.15 by
reaction with 4-nitrophenyl chloroformate. Subsequent
tre 3 i I
of Soion 8ol ATer #0.08 (3808 MK TEEIRRR) s
trea&@@iﬁilwﬂﬂmm(mgwSUSHﬁon)Génd/sﬁ/rre@ aﬁrt Nrfﬂ HP 'Hhe
N.P HCl . HZN O O, ONO O O 0 1.13
reagtign Nigtrewasadigited wetaraqmﬂdti\/b 16 mLiand Wﬂmraﬂedm
t
vady§; TG ¥3Blie s e BrydchBnf | PSR . DY 1} GEhRE 6 viotd
Stepd®@ bamat e as descri bed above. Treatnment with an am ne

OH OH
BocHN OH BocHN NH,
———e
o) 0
10.09 10.10

A solution of the acid 10.09 (from above) in CH,Cl, (50 mL) and DMF
(25 mL) was treated with NH4Cl (2.94 g, 55.5 mmol), EDCI (3.15 g, 16.5
mmol), HOOBt (2.69 g, 16.5 mmol), and NMM (4.4 g, 44 mmol). The reaction
mixture was stirred at room temperature for 3 d. The solvents were removed
under vacuo and the residue was diluted with aq. HCI (250 mL) and extracted
with CH,Cl,. The combined organic layers were washed with aq. Sat'd.
NaHCO;, dried (MgSOQ,) filtered concentrated in vacuo to obtain 10.10, which
was used as it was in the following steps. (Alternatively 10.10 can also be
obtained directly by the reaction of 10.06 (4.5 g, 17.7 mmol) with ag. H2O; (10
mL.), LiOHeH,0 (820 mg, 20.8 mmol) at 0 °C in 50 mL of CH3OH for 0.5 h.)

Step 10

OH _x OH
BocHN NH, ClH3N NH;
i ha|
10.10 10.11

A solution of 10.10 obtained in the previous step was dissolved in 4 N
HCI in dioxane and stirred at rt. for 2 h. The reaction mixture was
concentrated in vacuo to give the intermediate 10.11 as a solid, which was

used without further purification.
Step 11
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5 (or am ne hydrochloride salt) of choice provided the

urea derivative 1.05. Hydrolysis and further
web@bosaei on as descri bed in Methods A/ B provi Beriusives/005773

target conpounds 1.14. V V roCH3 OCH3 9- H

HCl . H2N', ,-O 0 OYNLO O 1.04 O2NI| O, 1.16 VV HOH

cap- NH2" H HOCH3 as above HH Il N N P,

Cap' NYN, :,, J Y O(I\/bthod A) Cap’ NYoN O OO0 O V

1.05 | Pr aration of tler es;
Pr epar a#’f’éﬁ\' " noi eties: 'q%“g f at) aﬂn\ﬁf\
I nter medi at e 10g 11 and—10712: Stefd 1:00H O NLOC2H5
2N Y1- OC2H5 10.01 10.02 WO 200
PCT/ US2005/ 005 68 A stirred sol ut of ketim ne
10.01 (50 g, 187.1 mmol) under N2 in dry THF (400 nli)
was cool ed to0:088 C and treated V\AtH0412M sol uti on of
K-t 220 Y e reaction
Tt seQEed dtpatetRte 16.12,lras cobteined Hom FompaHAd 10.09
h rfHat 2 4
usihi DRSS e QTBORANNES, S¥Scrlbed HBveTih foteps Q0 with
appreppsteateagentsor 48 h and concentrated in vacuo. The
F,rres,i,tdueo dIS oIv 1|n Et 20 (300 m -) and treated
m.) The resulting solution was
St irred at room tenperature for 5 h and extracted

h Et20 (1 Q The aqueous | ayer was e basic to
pH 12-14 with Na@H (50 % aq.) and ext§ 8d with
CH2Cl 2 r(/l

11.03
11.02

To a solution of 4-pentyn-1-ol, 11.02 (4.15g; Aldrich) was added Dess-Martin
Periodinane (30.25g; Aldrich) and the resulting mixture was stirred for 45min.
before the addition of (tert-Butoxycarbonylmethylene)triphenylphosphorane
(26.75g; Aldrich). The resulting dark reaction was stirred overnight, diluted
with EtOAc), washed with ag. sodium sulfite. sat. ag. NaHCO3, water, brine
and dried. The volatiles were removed under reduced pressure and the
residue was purified by silica gel column chromatography using 1% EtOAc in
hexanes as eluent to give the desired compound, 11.03 (3.92g). Some impure
fractions were also obtained but set aside at this time.

Step 2
COtBu COstBu
F CBZNH.,_A .o,
—_——
H 11.03 ” 11.04

Using the alkene 11.03 (1.99g) in n-propanol (20mi; Aldrich)), benzyl
carbamate (4.95g; Aldrich) in n-propanol (40ml), NaOH (1.299g) in water
(79ml), tert-butyl hypochlorite (3.7ml), (DHQ)2PHAL (0.423g; Aldrich)) in n-
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10 (3x300 nmL). The conbined organic |ayers were dried
(MyS04), filtered, and concentrated to give the pure

w@nioses1729. 02, 18 g) as a colorless oil. Step PCTUS2005/005773
H2N OC2H5 _ BocHN OH ):1 %3'D 10.02 10.03 A
solution of the amne 10.02 (18g, 105.2 mmol) at 0 C
in CH2CI2 (350 15 nlL) was treated with

proanbP (37 S afid BRI BirptoBenyiied (ATBAg HMrich) and
thergracedore gatifQith in AegewaChieom Ini. EduiEmgl (€298) 036, 6@8241) b .
207 G508 Sl oab IR e3P by St Bl SEhR T
chidfshidhidphgdisiiy EROA:HeXBRBS gi -‘F’%S" E%- tBe estBE dnfiR6 HiQhol

m xture was concentrated an asi ¢ 20 aqueous
11.0dy(dr3Aga S 78kt asaa whitevadlil. Et 20. The aqueous | ayer was
Stac' dified with conc. HCl to pH 1-2 and extracted with
—G@-ECI 2. The conbi ned organic |layers were dried

(MgS04), filterechtmand concentrated in vac@o,Ho yi el d

10.03 as a colofless viscous oil which wag used for

t he nextCBINER, wi h%ﬁt any further CB@NH{jcetion. 25

Step 3 0 0 BgcHN BocHN N, Ove M 10. (3 10.04 WO

2005/ 087725 PQT/ US2005/ 005773 89 A solufion of the
acid 10.03 {(15.0 g, 62 mol) in CHRC 2 (250 m -) was
treated w tjh BOP reagent (41.1 g, 93 [), N-rmethyl

nor pholine {{27 mL), N, O-dinethyl hydfjoxyl am ne
hydrochl oride {Ro#7 g, 93 mmol) and stirred.09ver ni ght
The reaction mxture was diluted with I N ag.
Cl})eand

To s eptesd 4 (0. S00aavanadiled ML Figairedisegns ewm: AMeng
thelt3ERHR, RURE WES el S St Poo i e aty; BWeright. The

volétiles everd remmoyedamdenteditoed pressacuo gival thruacitlitddo®y

mat ogr.aphy .(,Si 02, Et QAc/Hex 2:3) to yield the
(oégﬁeaslﬁ%ﬁt%(%.&o g) as a colorless solid. :
Step 4

CO,H
CBZHN. . OH
h OH CBZNH N
- ‘)\n’ X
r o)
' | || 11.01
11.05

BOP reagent (3.65g; Sigma) followed by triethylamine (3.45ml) were added to
a dichloromethane (20ml) solution of the carboxylic acid 11.05 (2.00g) and
allyl amine (0.616ml) at room temperature and the resulting mixture was
stirred overnight. The reaction mixture was partitioned between EtOAc and
10% aq. HCI. The organic phase was separated, washed with sat. aq. sodium
bicarbonate, water, dried (magnesium sulfate). The crude reaction product
was purified by silica gel column chromatography using (EtOAc:Hexanes;
70:30) as eluent to provide the desired amide 11.01 (1.73Qg) as a viscous
yellow oil.

Preparation of Intermediates 12.03 and 12.04

Step 1
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Step 4 OO BocHN NOVe BocHN H i Me 10 10.04 10.05
A solution of the amde 10.04 (15 g, 52.1 mmol) in dry

wWaRes02005 M -) was treated dropwi se with a sol pCT/08200$/005773

LIAIHA (1 M 93 nL, 93 mol j4at 0 C. The reaction
m xture was stirred at roomtenperature for I h and
carefully quenched at 0 C with a solution of KHSO4
(10% aq.) and styrred for 0.5 h. 15 The ggacti on

m xture was dilyted with aq. HCl 150 ) and
extract eg%"'\'}\n'g Cl 2 (3x200 rn_)l,g(;lql_'l eYco ie%‘c-ad
organi c | ayers(_were washed Wth aqg. a M,
saturated Na brine, and dried (MySQ4). The

m xture was_ _fittered and concentrated 1 n vacuo to
yield 10. 0835 a viscous colorless 892 (14 g). 20

S Y
COsoI u{]iaodln@'g_'“{ar%e al 3(???53@%?0 rza%‘na‘éb‘ﬁg?@%%y@l n
essgrtiglly tespracefipresgasdribed tfediniérmediataN Q. 10, $t@psi3-8.74. 4
Ste%l)’ and acetone cyanohydrin (10.86 g, 127.57 mol)
stirred at roomtenperature for 24 hrs. The 25
reacti on m xtur@iwas concentrated in vaodi® and dil uted
wi th aq.Bdd8@N. (LAM.oB00 m -) andHenH,nacted Npto CH2Cl 2
(3x200 niL). The nmbi ned—oergani c | ayer [werfe WO
2005/ 087725 PGSI/ @52005/ 005773 70 washed W th H20,
brine, dried (KpSO), filtered, concent ed in vacuo
and puri f'b)f by chromat ography (Si Q2,, Et OAc/ Hex 1:4)
to yield 107 (10.3 g) as a colorléss liquid Step 6
Cofdgotunt2.6 eddN conlertetil tEHES heUitdd intermediate 12.03 using

essentially the procedures described for Intermediate 10.11, Steps 9, 10..
Step 3

OH OH |,
BocHN OH HCL.H,N N

0 0]

12.02 12.04
Compound 12.02 was converted to the required intermediate 12.03 using
essentially the procedures described for Intermediate 10.12, Step 11.
Preparation of Intermediate 13.01

Step 1
O N7 " O,N L OH
13.02 ©
13.03

To a stirred solution of 1-nitrobutane, 13.02 (16.5 g, 0.16 mol) and
glyoxylic acid in H20 (28.1 g, 0.305 mol) and MeOH (122 mL) at 0°C-5°C,
was added dropwise triethylamine (93 mL, 0.667 mol) over 2 hrs. The solution
was warmed to room temperature, stirred overnight and concentrated to

dryness to give an oil. The oil was then dissolved in H20 and acidified to pH

=1 with 10% HCI, followed by extraction with EtOAc. The combined organic
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"t 1 5 10.06 10.07 Methanol saturated wth HCl *,
prepared by bubbling HCl gas through CH3CH (700 m)

wW@r008/087723vas treated with the cyanohydrin 10. OBCEDNS2005/005773

heated to reflux for 24 h.75The reacti on was
concentrated in vacuo to yield 10.07, which was used
in the next step without purification. 10 *

so@karﬁvaagf%avnsg}:e&cvggﬂ blihe RAPGEG (942804 Bt tieohfizred
§ the am n%'ﬁrcdt%t 13108 @83 509@"70 ){#%_28 A sol ution

e hydrochl oride 10 Cl2 (200 m-)
15 treated with Et 3N (45. O rrL 315 mmol ) and

BocZO (45.79, 2@y mol) at -78 C. Thegppaction m xture

was then s red at oomte eratuyr,e dverhgight and
di | ut ed WlH"l'(l OI[I gi aﬁ'g H

xt act ed into
CH2Cl 2. The co |oed organl c Iayer re dried (MgSO4)

filtered, concentrated in vacuo and purified by
chromat ogr aphy (Et OAc/ Hex 1:4) to yield hydroxy ester
10 08. 20 Step13®@3 OH OH BocHN OCH3 Ba#HN OH O 10.08

A R § T
(1 ZSLL)l\)vaﬁ@'iideH V1QH'B @@/@n(gh g'}' ﬂT&"?ébLﬂtﬁ@sémmorW/a@ ol )

and stirred at it. The reaction m xture was

hydsegenated @t altsi ﬁm 3rkms gnd wieru@t 6A_psiaveruighic deragedig aaid

e iefeyaale AR el SR oVBFATRAG sn M Be e

MeOHRan®ether. The solutlon was then filtered and azeotroped twice with
toluene to afford 13.04 as an off white solid (131 g, 0.891 mol, 66%).

Step 3

OH OH
HoN OH ——>  BocHN OH
0 0
13.04 13.05

To a stirred solution of the amino acid 13.04 (2.0 g, 13.6 mmol) in
dioxane (10 mL) and H20 (5mL) at 0°C, was added 1N NaOH solution (4.3
mL, 14.0 mmol). The resulting solution was stirred for 10 minutes, followed by
addition of di-t-butyldicarbonate (0.110 g, 14.0 mmol) and stirred at 0°C for 15
minutes. The solution was then warmed to room temperature, stirred for 45
minutes and kept at refrigerator overnight and concentrated to dryness to give
a crude material. To the solution of this crude material in EtOAc (100 mL) and
ice, was added KHSO4 (3.36 g) and H20 (32 mL) and stirred for 4-6 minutes.

The organic layer was then separated and the aqueous layer was extracted
twice with EtOAc and the combined organic layer was washed with water,
brine, dried over Na2S04, filtered and concentrated to dryness to give the
product 13.05 as a clear gum (3.0 g, 89% yield).

Step 4
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10.09 10.10 A solution of the acid 10.09 (from above)
in CH2CI2 (50 nL) and DM (25 nlL) was treated with
wWORKESI871725 94 g, 55.5 mmol ), EDCI (3.15 g, 16.5PCTetop;5/005773
HOOBt (2.69 g, 16.5 nmol), and NW (4.4 g, 44 nmmol).
The reaction 10 m xture was stirred at room
tenperature for 3 d. The solvents were renoved under
vacuo and the pgsidue was diluted wthyag. HC (250
m.) and &g,\gac ed q th CH2CI 1210 Tt}\? conbifhed organic
| ayers vvere o? th aq. Sat H
(MgSH4) filt eobconcentrat ed in vacuyo ¢o obt ain
10. 10, which s used as it was in the foll ow ng
steps. (Alternatively 10.10 can al so be 15 obt ai ned
directly by t1t3g)5reacti on of 10.06 (41§og, 17 7 rmol)
with aqg. I—|202é Li OHH20 (82
0 CCPRPSYNALTZ05 @%@qnﬁ/sﬁe@ Igthe 5equyteé¢ntﬁ5m@q|ateéﬁ of

i {ol
usigg 5oy thE oS res dogtithd Rricieddis S0z, Sop 11,
Pregaraiibriol Intermbdisdenbt.0hd stirred at it. for 2 h. The
reaction m xture was concentrated in vacuo to give the
-—QIQQfSt ernedi ate 10.11 as a solid, which was wused w thout
further purification. Step 11 WO 2005/ 0@7725
PCT/ US2005/ 005773 72 OH + Od H g¥dnNl NoH: » - » »
BocHN Y Y02®/5\16369/i0 12 The required internediate
10. 12 was obtai ned from conpound 10.0 @i ng
essentially tM0%rocedures described abpve in Steps 9,
10 with appropriate reagents. 14.03

Compound 14.02 was converted to the required material 14.03 using
essentially the procedures described for Intermediate 13.01, Steps 1-3.

Step 2
OH OH H
BocHN OH HCI.H,N N

o) ‘ o)

14.03 14.01
Compound 14.03 was converted to the required intermediate 14.01
using essentially the procedures described for Intermediate 10.12, Step 11.
Preparation of Intermediate 15.01

Step 1

I/\/\CF3 I OZN/\/\CF?,

15.02 15.03
To a suspension of silver nitrite (9 g, 58.5 mmol) in diethyl ether (25 mL) at
0°C was added a solution of 4-iodo-1,1,1-trifluorobutane, 15.02 (10 g, 42.0
mmol) in diethyl ether (25 mL) slowly through an addition funnel (approx. 15
min). The resulting mixture was vigorously stirred at 0°C and warmed to rt.
After 50 h, the solid material was filtered off through a celite pad. The resulting
diethyl ether solution was concentrated in vacuo to give 15.03 as colorless oll,

which was used without further purification.
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5 Preparation of Internediate 11.01 Step |I OH CO2tBu
11.02 1 | 11.03 To a solution of 4-pentyn-1-ol, 11.02

w@ 200868772A dri ch) was added Dess-Martin Peri OBCTEHRE05/005773
(30.25g; Aldrich) and the r&sulting m xture was
stirred for 45mn. 10 before the addition of
(tert-But oxycar bonyl net hyl ene) tri phenyl phosphor ane

Eﬁé 6. 75g; Aldrich). The resulting dark reaction was

red overnight, diluted wth EtOAc), washed with

aq. sodiumsulfite. sat. ag. NaHCG3, er, brine and
dried. The \NaD™MESCRET e—+erD\RetHY @duced
pressure and the residue was purifipd Iy silica ge
col utm chr omat ogg.ephy using | % Et OA i @ 15 hexanes as
eluent to give the desired conpound, XL 03 (3.929).
Sonme inpure fractions mere also1gbnaln§d but set
aside at this tine. Ste CO2t Bu C02t Bu

Compeind 15.03 wqasqcm@/qrwéi f@| tla@rf@qmled)ma(tqr@éﬁ % usmg

es%a%s&@*ﬂ%pdége%eﬁ Qostisetlor IREREKUER 1 REG RIPSES) 1
Ste@Ber (79nl), tert-butyl hypochlorite (3.7ml),
( DHQ 2PHAL (0. g; Aldrich)) in n W_2005/087725
PCT/ US2005/ 005 73 propanol 7.5m nd pot assi um
osnat e: gaé’ﬁé)'g @H15225—A o*f]éghs\' he"Procedur e
set forth in gBW. Chem Int. Ed. EQgl 5(1998), 35,
(23/24), pp. 813-7.gave a crude product which was
purified by sildrga gel colum chromatargraphy using
Et OAc: Hexanes g% 5) to give the de3|{?eq am no al cohol
5 11.04 (1. 37 4370/() as a white soli Step 3 CO2t Bu
CdaPolndRE.0H, wﬁ‘b&ﬁ@%d to thel regburéd intdrittidte. 185201 TRirighe

ester 11.04 7008 was adde i n di gxane
esgontially the @,r(pqq@}urgs] escribed for |ntermed|ate 10.12, Step 11.

Preparation of Intermediate 16.01

0 OH
BocHNj/U\OH HCI.HZNJ/KH/N\/\
FoC F,C ©
16.02 16.01

The acid 16.02 (Winkler, D.; Burger, K., Synthesis, 1996, 1419) is processed
as described above (preparation of Intermediate 10.12) to give the expected
intermediate 16.01.
PREPARATION OF P,/ P3-P> MOIETIES
Preparation of Intermediate 20.01

H3C\/CH3

N
~ -~

CO,CH3
N
H.HCI
20.01
The amino ester 20.01 was prepared following the method of R. Zhang and J.
S. Madalengoitia (J. Org. Chem. 1999, 64, 330), with the exception that the
Boc group was cleaved by the reaction of the Boc-protected amino acid with

methanolic HCI (4M HCI in dioxane was also employed for the deprotection).
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the resulting mxture was allowed to stand at room
tenperature overnight. The 10 volatiles were renoved

waie@snsTetluced pressure to give the acid 11. 05P¢DUSRR5/005773
g) as a white solid. Step 8 CO2H CBZHN, OH . CH CBZNH
N~.~ 11.01 11.05 BOP reagent (3.65g; Sigma) followed
by triethylamne (3.45m ) were added to 15 a

N%.chb%rggfg%m&ﬁ t@@?%[}c?rtq%"%hé’él She!di n{ﬁﬁlrn}?%%% hps2c! @
replmq:dawethdlhecarrdspdsm:llm@shb*sphitgmmwndeye was stirred
The r, n m xture was partitioned

L g€ 48VFaq. HO . The organi ¢ phase was
St%par at ed, vvashed W|th sat. aq. sodium bicarbonate,
er, dried (magnesi um sul fate). The crude reaction
product 20 was purified by silica gel col &fa~_-CHs

chromat ggr aphy @si;ngCiiEt CAc: Hexanes;  70: 30) Jas el uent
RecHpqovilde the desicted am de 11.01 (1 730) {gagwroom

Vi SCOUE QHl | w Oi Pr at ion—of -l nt er redint e
12.0 d 12. 005/ 087725300HN\mg
PCT/ 05/ 005773 OH BocHN OH BocHN ¥H @ 12.01
12.0 nmpound 12.01 was converted to the fequired
material 12.02 usin essentially the pro €20.03
descPPBed for I nter ¥ ate 10.11, St eps 3- Step 2
CH %’%}lp ound
12. gz_éowas convert edp ﬁ%cg%ﬁpé%h@ﬁ%%fzndégzaﬁ%ﬁqz 03
chersicais, 6.64 g, 24.1 mmol) and amine hydrochloride 20.01 (4.5 g, 22
mmol) in CH2Cl (100 mL) at 0 °C was treated with BOP reagent and stirred at
rt. for 15 h. The reaction mixture was concentrated in vacuo, then it was
diluted with ag. 1 M HCl and extracted into EtOAc (3x200 mL). The combined
organic layers were washed with sat'd. NaHCO3 (200 mL), dried (MgSQ,),
filtered and concentrated in vacuo, and chromatographed (SiO,, EtOAc/Hex
3:7) to obtain 20.03 (6.0 g) as a colorless solid.

Step 2

CHz_-CH3 CHz_CHs

S %
N

[_)\((OCHg, OH
N N

BocHN\:/‘\\O O ———— BocHN. A, ©
20.03 20.04
A solution of methyl ester 20.03 (4.0 g, 9.79 mmol) in THF/H2O (1:1)
was treated with LiOHeH,O (401 mg, 9.79 mmol) and stirred at rt. for 3 h. The
reaction mixture was acidified with aq. HCl and concentrated in vacuo to
obtain the required intermediate, free acid 20.04.

Preparation of Intermediate 20.08
Step 1
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essentially the procedures described for Internedi ate
10. 11, Steps 9, 10.. Step 3 OH OH BocHN OH HCl . H2N
wW2005/087725 O O 12.02 12.04 10 Conpound 12. 02 R&EUS2005/005773
converted to the required i Mernmediate 12. 03 using
essentially the procedures described for Internedi ate
10. 12, Step 11. Preparation of Internediate 13.01
Step 1 OH O02N~/~ 2N OH 13.02 0 13.03 15~Jp-a
stirredasol ution of J-nitrobutane, 13.02 (16% g, 0.16
gol an al yoxyI| cacid in H0O (28.1 g, 0.305 erIdCH

c(|—122 m - y—4t 0C 5C, _was agdded dro
trlet' | anmi ne" (93 C66% mol ) over 2 hys. heo

sol utilon was vvarma{j{ ©OUroom tenperature, stirred

over ni ght and concen ered to dryness tod,g:t(\ve an 0|I

The |0I was t hen di siﬁg*ved in H2O and aci ed t7t9 H
Wih 10% HC | oned by extraction with EtOAc.

TheAcwmmﬁ@r M@mn-gemozwan@wam GPITEUAONTH 895773

| uti on was washed with brine, dried over

CFhCIz(QMgo(Sanchﬁc)éﬁw sogled tod dr pRd Sreater gmtbéh@ @émne salt

20 %%§7%T%%%NWC‘9%'§§ %4 Slrg%?(?%n%ol?l rreq so @t%i' o

25.Gfmnm1)adhedeéa6ticﬂ8w(a’s‘4§hr@d at. re5omh dilatextwith @qadial (1 M)

1.2 d_10% Pd/ C The resul ti )
and sidiaris Wi Ch R Jé@mna & ayees Were washg with
f1)6 |
Hdlg&gor a %‘t?rslé\lég)z/(go r oped -3F ti m@%‘;tﬁ‘?étrg?fgfﬁ?dﬂééﬁtrated
in vaduowarat puarified by chromatography (SiO2, Acetone/Hexane 1:5) to yield

20.06 as a colorless solid.

Step 2

~ -
~ ¥

N N
O

BocHN\‘/&O O HCI.HZN\/&O
™ | g
20.06 20.07
‘A solution of methyl ester 20.06 (4 0 g, 10.46 mmol) was dissolved in
4M HCl in dioxane and stirred at rt. for 3 h. The reaction mixture was
concentrated in vacuo to obtain the amine hydrochloride salt, 20.07 which
was used without purification.

Step 3
~~"

~r
.« w

\v/
QCH OCH
(oo HQYB

HCI.HZN\/gO 0 OO\H/N o0
s PORPS

20.07 20.08
A solution of the amine salt 20.07 (840 mg, 2.64 mmol) in THF (14

- mL)/acetonitrile (2 mL) was cooled to 0°C. 4-Nitrophenylchloroformate (800
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MeOH and ether. The solution was then filtered and
azeotroped twce with 10 toluene to afford 13.04 as an

w@bdosmgi7ee solid (131 g, 0.891 nol, 66% . StepCBUHOLHHS773
H2ZN OH ---~ BocHN OH O O 18 04 13.05 To a stirred
solution of the amno acid 13.04 (2.0 g, 13.6 mmol) in
di oxane (10 nL) and H20O (5nm.) at O0C, was added 1N NaCH
sal t

moS S} o brod usth folfebvety BV MG 0 BE L, L%, ol The

reagtioin t was shéwhyi warmedytodiroannbteraperattﬁrelmtbelg 3 his Orvtneml‘I)LC

. an tirred at for 1 nut e Th | uti
ind Bl vERFED EomPARI et Sie 01 Fiteakrgr added Bnd the
resOltigt ﬁ%cﬁﬂl@t&@t@s ﬁ!teré&féﬁ gPﬁé‘tfﬂtFat@"\ﬁéé"v@ﬁlee@nWrth saturated

conCentrated to ness to give a crude nmaterial.

amrioRigo| mhlamieofsqlwt@ cflude, nhtneeu &1 kh Briedc (Na@SOm_)and

cort¥itéfed e WERRES, diiTEd B ndeh ShrlfistonRiniy Grifi 20re0

Et0AGRegaRsy whieH oHoidéd e, 15y 0P He frjfed WaenfstiAs 20d8.
twice wth Et OAc and the conbined organic |ayer was

Prepasaii ferppediate 2101 ne, dried over Na2SO4, filtered
gnp concentrated to dryness to give the product 13.05
a clear gum (3.0 g, 89%yield). 25 Step 4 WO
2005/ 087725 / US2005/ 005773 76 OHH BocHN OH -
HCl . H2N O 1 cb 0T Compdund |3. 60xis convert ed
to the requi rg(gzlc i ntermedi ate 13. 01g44si ng essential ly
t he procedures described for Inter gl ate 10.12, Step
. 11. Preparatd'8h of Intermediate #4%1 5 Step'1 OH

02NRy, Bostirdd@dlutidn of N-Boc-3,4-dehydroproline 21.02 (5.0 g, 23.5
mmol), di-ferf-butyl dicarbonate (7.5 g, 34.4 mmol), and 4-N,N-
dimethylaminopyridine (0.40 g, 3.33 mmol) in acetonitrile (100 mL) at room

temperature was added triethylamine (5.0 mL, 35.6 mmol). The resulting
solution was stirred at this temperature for 18 h before it was concentrated in
vacuo. The dark brown residue was purified by flash column chromatography
eluting with 10-25% EtOAc/hexane to give the product 21.03 as a pale yellow
oil (5.29 g, 84%).

Step 2
CI\V/CI
CO,iBu
éOC f}l 2
Boc
21.03 21.04

To a stirred solution of the dehydroproline derivative 21.03 (10.1 g,
37.4 mmol), benzyltristhylammonium chloride (1.60 g, 7.02 mmol) in
chloroform (120 mL) at room temperature was added 50% aqueous sodium
hydroxide (120 g). After vigorously stirred at this temperature for 24 h, the
dark mixture was diluted with CH,Cl, (200 mL) and diethy! ether (600 mL.).
After the layers were separated, the aqueous solution was extracted with
CH,CI/Et,0 (1:2, 3x600 mL). The organic solution was dried (MgS0O4) and

concentrated. The residue was purified by flash column chromatography



14.02 14.03 Conpound 14.02 was converted to the

required material 14.03 using essentially the
w@e@sestiees described for Internediate 13. 01, BUEPS2005/005773

1-3. Step 2 OH OH H BocHNSIOH HCLH2ZN N O O 10 14.03

14.01 Conpound 14.03 was converted to the required

internmedi ate 14.01 wusing essentially the procedures

usiﬂﬁéﬁégfr)goteﬁtdﬁe&/pb?éﬁé B o 39,0164 ‘@:@%1}.&? as an qif=yhite

ron o nternedi at €
SONEN-- - ---- CF3 15 15.02 15.03 To a suspension of
silver nitrite (9 g, 58.5 nmmmol) in diethyl ether (25
St at 0C was added a sol ution of

4-iodo-1,cl letrifluorobutane, 15c02 10 g, 42.0 nmol)
in diethyl Sther (25 m-) slowy t®Mough an addition
funnel (approx. 15 mra)—TFhe resilt\i ng 6%t € was

Vi gorously ¢o.#8d at OC and war axti. 20 After 50
h, the soligdc.material was filteredHoff through a
celite pad. The resulting diethyl ether solution was
concentrat ggdyd N vacuo to give 15.03 as endorless oil,
whi ch was used wi thout further purification. WO

2005he spiutenrt 1.8 (2684 g 2878mmgl) indEECER (26 migpand-CF3

CRGRREr PO LV eR Srn At arhieberaIR gy Rkt wes

cofSsrritedln Vaddietongios edirods deritiel, REO5 Whichi®y usst @t Step
13.01, Steps 1-3. 5 Step 3
4 without further purification.

Step 4
c._c SN
= —_— — “Hel
‘CFgCOgH &
QCOgH N7 ~COzMe
H H
21.05 21.01

Concentrated hydrochloric acid (4.5 mL) was added to a solution of the
residue 21.05 from Step 3 in methanol (70 mL) and the resulting mixture was
warmed to 65°C in an oil bath. After 18 h, the mixture was concentrated in
vacuo to give a brown oil 21.01, which was used further without purification.

Preparation of Intermediate 22.01

Step 1
tBoc\ tBoc\
><Oj THF, reflux ><O
22.02 22.03

Potassium bis(trimethylsilyl)amide (158mi of a 0.5M solution in toluene;
79mmol) was added to a stirred suspension of
cyclopropyitriphenylphosphonium bromide (33.12g; 86.4mmol) in anhydrous
tetrahydrofuran (130ml) and the resulting orange mixture was stirred under an
atmosphere of nitrogen at room temperature for a period of 1h., before the
addition of the aldehyde 22.02 (9.68g; 42.2mmol) in THF (8ml). The reaction
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OH OH BocHN OH HOI.H2ZN N O O CF3 CF3 15.04 15.01
Conpound 15.04 was converted to the required

WO paososEad at e 15. 01 using essentially the prorerfusmss/005773

described for Internediate 8D.12, Step 11.
Preparation of Internmediate 16.01 O OH H BocHN OH
HCl . H2N ~~N  F2C F2C 0 10 16.02 16.01 The acid 16.02
| ; i
wa@fﬁ@ﬁ Sr%f!e ge@ und?ﬁ‘%\gfaftwééph%ove ;ﬁ] %"é ;c%r?aqgerlc}#%?bh. Rfter

codil(r)pg(e) ngaggiwﬂéihémrm Recmdsimsesquewdaedaddied drtreechigahie
3-P2 MJ.ETIES @ 15
phise B SePBIAIDS, \ARRARBilh AriBeygTigd SnFksEneRBtEta undsscr
rec*ﬁ %sgl?rtgh‘gﬂ%é:t\ﬁtfé d%%c'ﬂgn {91 ct%&ésgﬂuﬁ%ﬂ By Shaa el
coluhdabimngtamggraphy us(ﬂggEt@Jvehexamm :98%10 BBDAC-haixahe (H85)

o BESER bR oA 2 B ol Skl o o2 e
égghanol ic HO (4M HC in di oxane was al so enpl oyed

or the deprotection). WO 2005/ 087725
PCT/ US2005/ 005773 78 (Note: In a vaj |a‘t'|f§ﬁcof t he

reportBed synthesis, the sulfoniu de was replaced
with theNs g phosphoni um yHi ion
of Int medl ate 2 4 Stiggia CGH3,,, , CH3
2. tBoc-Gly-OSu, Et3N
22.03 22.04

A solution of 1M HCI in MeOH/MeOAc was prepared by adding 14.2ml of
acetyl chloride dropwise into cold methanol and diluting the resulting solution
to 200mi at room temperature.

The carbamate 22.03 (9.49g; 37.5mmol) was dissolved in methanol (12ml)
and added to 1M HCI in MeOH/MeOAc (150ml) while cooled in an ice bath.
The resulting mixture was maintained at this temperature for 1h., then the ice
bath was removed and stirring continued overnight at room temperature. The
volatiles were removed under reduced pressure to yield a yellow oil which
was used in the next step without purification.

The yellow oil was dissolved in a mixture of THF (30ml) and MeOH (20ml)
and treated with triethylamine (15ml; 108mmol) until the solution was pH=9-
10. After placing in an ice bath, the mixture was treated with N-Boc-Gly-OSu
(11.22g; 41mmol). The ice bath was withdrawn and the reaction stirred at
room temp. for 1h. The volatiles were removed under reduced pressure and
the residue was purified by silica gel column chromatography using methanol
(1-3%) in dichloromethane providing the desired amide 22.04 (9.099).

Step 3

NHtBoc NHtBoc
© 2,2-dimeth
HN RS : Mﬁne
BF,:0Ft, ><

HO
22.04 22.05
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0 CH3~-CH3 BocHNJ~-OH /OCH3 + ° ~' OCH3 O BocHN~- H2C1
O 020.03 5 20.02 20.01 A solution of comercial am no

wa@eood/oBoes Chg- OH, 20.02 (Senn chem cal s, 6. 64rPQr/U2b03/005773

mol ) and am ne hydrochl oris®e 20.01 (4.5 g, 22 mmvol)
in CH2CI2 (100 m-) at 0 C was treated with BOP
reagent and stirred at rt. for 15 h. The reaction

Th i 2 (L e oo et BBk U dorlopt R Smb and

tre4tdA0ith 21,2 dlrﬁétaozymbpa@@ 3D4§'ﬁf304rrhﬁM éﬁdWsGEM@S(b@?ml
W th sat' NaHCCB(ZOOrrL dried flltered

Gmmoaaﬁ@eth@rraﬁ@lang W'W&Wasaﬁitﬂreérﬁtdﬁﬁﬂb@nmﬁf@ refne,

orle
per% dé @Thé&g%ﬁ_@ﬁ’s?%n@é@trgégg%&l@f@@@% SS
tneth;ﬂ}amTrile Bn?ﬂi‘@vﬁaﬂﬂéhl vi2ré rgigo(\)/gdlgmd%@ r@&éﬁ%@ﬂéssmﬁ\e The
s lution o t est er g, 9.79 mo in
488 pCJI'f'Qg%YV%&C&‘t 9ed &PEH"WCFFPW*@QW sing 5n%f§%dﬁ.t%c
ﬁg@ I f reaction
in n)uers‘éla%aé\%g% tlgéjpﬁée)dé&e‘talh%og (%F-grgnd concentrated in
_g@uo to obtain the requued internmedi ate, free acid

20.04. 20 Preparation of Internediate 20.08 Step |

2005/ Oﬂ837725 PCT/ US2005/ 005773 79 O HN (]-| COCH3
oc

1. NOBF4
2. Pyrrolidine
ﬁ 3. Pd(OAc)Z >< ><

22.05 22.06 22.07

The carbamate 22.05 (8.81g; 28.4mmol) was dissolved in acetonitrile (45mi)
and the solution was cooled to —40°C under an atmosphere of nitrogen.
Pyridine (6.9ml; 85.3mmol) followed by nitrosium tetrafluoroborate (6.63g;
56.8mmol) were added and the resulting reaction mixture maintained below
0°C until TLC indicated that no starting material remained (approx. 2.25h.).
Pyrrolidine (20ml; 240mmol) was added and the cooling bath was withdrawn
and stirring was continued at room temperature for 1h. and then the volatiles
were removed under reduced pressure. The residue was quickly passed
through a pad of silica gel to provide a yellow oil.

The yellow oil was dissolved in anhydrous benzene (220ml) and palladium
acetate (0.317g; 1.41mmol) was added before heating the resulting mixture to
reflux, under an atmosphere of nitrogen for a period of 1'5h: After cooling, the
volatiles were removed under reduced pressure and the dark residue was
purified by silica gel column chromatography using EtOAc-hexane (1:4) to
provide the 1) the trans- pyrrolidinone 22.06 (1.94g) followed by ii) the cis-
pyrrolidinone 22.07 (1.979g).

Step 5
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+ + OCH3 N _ BocHN O H2C O 20.06 20.05 20.01 A

sol ution of Boc-tert-Leu 20.05 (Fluka, 5.0 g 21.6
wonws)psies dry CH2C 2/ DMF (50 ni, 1:1 ) was copCEUS1005/M05773

C and treated with the amn& salt 20.01 (5.3 g, 25.7

nmmol ), NW (6.5 g, 64.8 mmol ) and BOP reagent (11.6 g,

5 25.7 mmol ). The reaction was stirred at rt. for 24h,

diluted with aq. HC M and extracted th CH2Cl 2.

The conbi ned ' ers weregyashed. ﬁh HCl (aq,

1M, sat'd. Na /brine, dried , filtered

and concentrate I N vacuoveQdMeprIr i by

chr omat ogr ap H Acet one/ Hexa :\53 to yield

20.06 as a c solid. 10 Step 2 ), OCH3

BocHN~O O . O 0 20.06 20.074oA solution of

met hyl ester 20206 (4.0 g, 10.46 mmohlgwas di ssol ved

in dioxane and stirred at rt. for 3 h. The

Froghly pramarad 1M HE B SIeGbnbiam i d auian d@@:tbedcabﬂyehwﬂs

LY e e e
sohiéht WabHemMode@iNdar GediZidd ;ﬂ@s&?re?&cﬂﬂne rdsfileula® pusfied by
the am ne salt 20.07 (840 mmwl ) in THE (14

siligh\geh e@iup) ehromatpgrag wus\mbao/ewl@@l-ﬂ § d@hloromethane as

o1 RBRRET Kistdudre epmbag 4Rt tobr el

Stéwbl owed by pyri di ne (O 64 nL, 7.92 mol). The

1.LAH
2. N-Boc-L-tert-Leu-OH
HATU BoctHN
6]
HO
22.08 22.09

To a solution of the lactam 22.08 (1.29¢; 8. 44mmol) in anhydrous
tetrahydrofuran (55ml) was added lithium aluminum hydride (2.40g;
63.2mmol) and the resulting mixture was refluxed for 8h. After cooling, water,
followed by 15% ag. NaOH were added and the resulting mixture was filtered
through celite and the solid was washed thoroughly with THF and MeOH. The
solvent was removed under reduced pressure and the residue redissolved in
dichloromethane, dried and concentrated under reduced pressure to provide
the pyrrolidine, used without purification.

Hunigs base (4.5ml; 25.8mmol) was added to a mixture of N-Boc-L-tert-Leu-
OH (1.76g; 7.6mmol), The crude pyrrolidine and HATU (2.89g; 7.6mmol) in
anhydrous dichloromethane (50ml) at -60°C, under an atmosphere of
nitrogen. The resulting reaction was allowed to come to room temperature
slowly, overnight. EtOAc was added and the yellow solution was washed with
dil. aq. HCI, sat. aq. sodium bicarbonate, water, brine. The organic layer was

dried and concentrated under reduced pressure. The residue was purified by
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reaction was slowy warned to roomtenperature over 3

hrs when TLC indicated reaction conpletion. D ethyl
weedwsns(720 nl -) was added and the resulting PCT/US2005/005773

precipitate was filtered of8s The filtrate was washed

with saturated 5 amoni um chl oride solution (1 x),

brine (1 x), dried (Na2804) and concentrated. The

o |
silg peb eSSl SRR BER P OE P Gy e
desiezpiamidle 2R109r (@280t e 20. 08. Preparati on of

In17er nmedi ate 21.01 Step 1 2"C2H ¢) 1 CO2BU Boc Boc 10
Step /02 21.03 To a stirred sol ution of

N- Boc- 3, 4- dehydpoproline 21.02 (5.0 g, 23.5 mol),

di-tert-butyl - rbonate (7.5 g, 34.4 mol and
di et Ryl ami nopyrjdine (Q 40 g, 3= 3 mol ) in
acet nitrlle £100 nby—at-room t¥nperiature was added
B 5.0 n_, 35.6 moly_ T sulting 15
sol ut i was} stirred at t hiBgchienperfat urg for 18 h
beforeQHo s concentrated in vacwgo. Theogark brown
resi due %? purified by flash col unp, th omat ogr aphy
el uting h 10-25% Et OAc/ hexane togive the product

Thgieloshoh 22065k e’ 5 wat gl sgtone(idomi and

coéusurﬁ 9@! léé’ butH 1@9 19f‘n||t| Ienig RBHAbARES {Hed SRIddVdta ¥Soled

4 mol), benzyltriethylamoni um
Jorsgh iaset {4 Bl PP BTG End tbhiresdiiog e was- )

sl 08 o RS AN 8 SR A PR o Py

stnﬁ@drmraafum@r bar alrbom térhpg., Eéf&@@@dmgmwum%mwt ed
and di et hyl ethe

(ZSA@‘&@} C?W@ rlég)emsEt\r&&Ce(w@ﬁa) dﬁ@moptan@l (Aéuébwgs @Qﬂ@ﬂ.a&l@r
1 m‘ﬂ@énﬁ)fﬁél‘?g i %rtet‘furmg%%ﬁ{ %’é@(ﬁﬁar@d PHE ARt Avashe

gani c solution wa
concentrated under reduced pressure, providing a brown oil which was

dissolved in EtOAc. This solution was washed with water, 3% agq. citric acid,
brine, dried and concentrated to provide the desired carboxylic acid 22.01
(1.649) as a white solid.

Preparation of Intermediate 23.01
Step 1

Q

O
T@\(OCHa [N> , ms 4A0 ZT\}\WOCHS
H
o 0]
AN, o
23.02 23.03
To the mixture of ester 23.02 (6.0g) and molecular sieve (5.2g) in

anhydrous methylene chloride (35 mL) was added pyrrolidine (5.7 mL, 66.36
mmoL). The resulting brown slurry was stirred at room temperature under N,
for 24 h, filtered and washed with anhydrous CH3sCN. The combined filtrate
was concentrated to yield the desired product, 23.03.

Step 2
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15

concentrated. The residue was purified by flash col um
chr omat ogr aphy WD 2005/ 087725 PCT/ US2005/ 005773 81

WwWaIg00898H220% Et OAc/ hexane to afford 9. 34 g (71r4/Uusi005/005773

21.04 as an off-white solisk Step 3 CI \--,Cl C SC
CF3CO2H NCOXBu N2 N~CO2H Boc H 21.04 21.05 5 The
solution of 21.04 (9.34 g, 26.5 mmol) in CH2Cl 2 (25

m-).and CF3CO2H (50 nm-) was stirred at room
te@ature for 4.5 h before it was concentrat\\egin
vactioNto give a brown residue, 21.05 which was used in
Step i thout further purification. Step 4 \Cl cCi

WGHQZH N cN CO2HH H 10 271 OQtt3
Concent ated hydrochloric acid (4.5 nl- ) was a ded to

V#q?of the reg)dyeog2l. 05 froms3 o)

hano 70 m -) and thé resulting me was
rrredzt;@365C|n an oil bath. After 18 t he ?ﬁ%ure
vvas concentrated in vacuo tfo[P give a brovvn oil 21.

T agutipseel thamreduct 338 rempracerding ap in @@sCN (35

o G D G SIAT 17505155 o

(1.07g, 6.7 mmolL). The resulting slurry was stirred at ambient temperature
under N for 24 h. 50 mL of ice~cold water was added followed by 2N KHSO,
solution until pH was 1. EtOAc (100 mL) was added and the mixture was
stirred for 0.75h. Combined organic layer was collected and washed with
brine, dried over MgS0O4, and evaporated to yield the desired product, 23.04.

Step 3

Ol & O &
Tf\}YOCH:S 1N LiOH / dioxane‘ mOH
o/&o © ©/\vo ©
©/\ 23.04 23.05

The product 23.04 from the preceding step (2.7 g, 8.16 mmolL) was

dissolved in dioxane (20 mL) and treated with freshly prepared 1N LIiOH (9
mL.). The reaction mixture was stirred at ambient temperature under N, for 20
h. The reaction mixture was taken in EtOAc¢ and washed with H,O. The
combined aqueous phase was cooled to 0°C and acidified to pH 1.65 using
1N HCI. The turbid mixture was extracted with EtOAc (2 x 100 mL).
Combined organic layer was washed with brine, dried over MgSO,, and
concentrated to give the desired acid, 23.05 (3.40 g).

Step 4
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Pot assi um bi s(trinmethylsilyl)amde (158nml of a 0.5M
solution in toluene; 79movl) was added to a stirred

waempeswedn of 20 cycl opropyl tri phenyl phosphonP@ms2005/005773

brom de (33.12g; 86.4nmol) 8$h anhydrous
tetrahydrofuran (130nl) and the resulting orange

m xture was stirred under an atnosphere of nitrogen
at roomtenperature for a period of I h., before the
addi tion of /the al dehyde 22.02 (9. 68g; 42.2mm|):§1'<}n
THE (8nml)~<The reacti on WO 2005/ 087725 HO

PCT/ U$2005/}005773 82 was then refluxed under
at nosp Y of nitrogen RaBH(@Aperi od of 2h. Aftg'}\rrOH
cool i ngs |, di ethyt—ether and Rochel | es I

he organic phase was sep ;

were adolﬁ BQJI
Qried and concentrated und educed
sur ?he crude reaction product was>uri fazggs by
| ca
(

58? 5 col um chr omat ogr aphy usi ng Et OAc- hexane
1: { I
22 097 SR OB GACRp. 09 18 MR HR LB S
mL). witkl addpd arsolitioh-of-prodmt23. Msfrorreplyacéemg $ephn Iaﬁhydrous
0 22 4 A
CHECHROARLbInd Aesfe Boi B L1 Tho st Jad Shire hemoieiR

terﬁﬁé%l‘éﬁ‘of QD(P) c Riéjccﬂat\/\l@é‘noé 100NAL fivas i@ ditBahé SR ith Ay
sol ution room tenperature. The carbanate

stired 6 1/8. mg@rgamosw wasasparasesdb filtleted, wiriegianthevaporated

to %ﬁ‘%} c%%@gaﬂﬁgg# ?8 dr\)/larfl ! ?hgb?:smbaoﬁg( 1m5>(<){ﬂu)r e

5 maintained at this tenperature for 1 h., then the
|ce 15 bath was renoved and stirring contlnued

overni ght at roomtenperature. The volatiles W@&é
renoved ﬁ@er reduced pressure to yield a yell ow oil
whi gfp, wag' used in the next step without qu'P tion.
The yeltow oil was dissolved in a nmixture of THE OMe
( 20mtH,NANLG Messed with tri emne
0!

) until—thesolution-was pRz9-~2 0]
g in an ice bath, the m xt sotre%ted
h N-Boc-d y- OSu 23.07
23.06

To a solution of the product 23.06 from preceding step (1.9g) in MeOH
(40 mL) was treated with excess of CH,N, / Et,O solution and stirred for
overnight. The reaction mixture was concentrated to dryness to yield a crude
residue. The residue was chromatographed on silica gel, eluting with a
gradient of EtOAc / hexane to afford 1.07 g of the pure desired product, 23.07.

Step 6
~ X

H OI . \‘\ \ 1

QW/OMe N OMe
BF3 . Me,O / CHZC|2
O/\O 0 ©/\O 0
23.07 23.08

To a solution of product 23.07 from preceding step (1.36 g) in
anhydrous CHCl, (40 mL) was treated with BF3;. Me O (0.7 mL). The

reaction mixture was stirred at ambient temperature for 20 h and quenched
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(11.22g; 41 mmol ). The ice bath was w thdrawn and the
reaction stirred at roomtenp. for 1 h. The volatiles
wowoos/0sEebved under reduced pressure and the PERUSME5/005773
was purified by silica gel 8blumm chromatography using

met hanol (1-3% in dichloronethane providing the
desired amde 22.04 (9.09g). 25 Step 3 NHtBoc - NHt Boc

. i .
S R BN A B Rl
an@2othirie] O-mniSayénwak wagheddiitts btineddried avetMg80,,

118. and treated w 2, 2- di met hoxypr opane
Cori%ef‘?&a%?mfoawwd%ﬁ%ﬁ' :EFQ@%'@JU@M%C rof Aphag@n
i [ ' ; j (F9N r e
siig Bl EaHhG With THEUHR AFTIOMC [HBGre 1o IR DTG i
desirash¢@upaiimd, 23.08w drops of 5 triethylam ne and the
Stvgzati | es were renoved under reduced pressure. The

i due was purified by silica gel colum
chromat ogr Aphy using 5-25% Et OAc i n hexanes to
provi de 6 N, O acetal 22.05 (8.85g). Step M—It Boc O

0 0 =13 NOBP4 2. Pyrrolidine 3. Pd(CAc)2 ® and N HH
~<0 0 22. 22.06 22.07 H3010%eddar bamat e 22

(8. 81g; Me was—dissotved—macetoni t L] | & 45 )
and the sal utfon was cool ed to -40C under an N

a €>af nitrogen. Pyridine (6.9nm; 85.3m®I )

f wed by nitrosiumtetrafl uoroborate (6.63%3.01

56.8mol ) 2%% added and the resulting reaction
M XYL AN 8f 1hebrB8LAY$3.08 (0.92 g) from preceding step in

MeOH (30 mL) was added 10 % Pd/C (0.16 g) at room temperature and
hydrogenated at ambient temperature under 1 atm. Pressure. The reaction
mixture was stirred for 4 h and concentrated to dryness to yield the desired
compound, 23.01. |

PREPARATION OF P3 MOIETIES

Preparation of Intermediate 50.01

Step 1
E fCoz,H E fCozc:H3

50.02 50.03
To a solution of 50.02 (15 g) in MeOH (150 mL) was added conc HCI (3-4 mL)
and the mixture was refluxed for 16 h. The reaction mixture was cooled to

room temperature and concentrated. The residue was taken in diethyl ether
(250 mL) and washed with cold saturated sodium bicarbonate solution, and
brine. The organic layer was dried (Na,S0O4) and concentrated fo afford the
methyl ester 50.03 (12.98 g) which was carried forward without further

purification.
Step 2
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25

OC until TLC indicated that no starting nmateri al
remai ned (approx. 2.25h.). 15 Pyrrolidine (20nt;

wQ4@s0w1725 was added and t he cool i ng bath was w¢huszME005773

and stirring was continued 8 roomtenperature for |
h. and then the volatiles were renoved under reduced
pressure. The residue was quickly passed through a

pad of sili provide a yellQwail. The yell ow

oi | was disse edo'di]-‘r% anhydr ous benzeite, (F20nt) and

pal | adi um l@ tate (0—3+fg—~>1.41 % ) was added

before heating”the resulting mxture~to reflux, under

an atm)spherg QC;'{) nitrogen for a per g of 1.5h. After
I

cool i ng, the atiles were renoved™ Uhder reduced

Thé)fr@w! 8t Bh.0 5 frodREKovERaE Wissthed nmrhefhyﬁ;hebmmndie ¢£00
col um chromat ography usi ng Et OAc- hexane

mLpaw icaeledte -78°¢ nendaranisoggiyatinepsiiere il B7s. 6@64\489&@}%“

in mthl @A titide 20} £lyae AR bR RES 227 pifiad The,

reabBtion mikdulé Wek WarnéOscloba{d mperbtur®over 182, The22adton

Freshly pr epar ed I M
ixBONASEDIR 30 0 Card Mgmeﬁwof)qwam%déé&rgpww o
solfh SLASIER Lo ARG ahed g FSweBAR.

under
addwhivl‘tlh etirrlm Dilstdd with gméthylehe mhlarldeo(riﬁ)()crgt}aph@ saparaged

h 4%\/9% 2 chI omath {?geha. rowlde t he
SREGRNIERRTAB é@m@l ?recé{" ¢ a”‘ét QfPraves
t H HO

wagtfid WE@.%%‘*?%F@%O i ohf %’P &L)Z““bﬁ*ﬁmﬁs%??ﬁg% 08

conceniated ©. providel theiatcehoh parduE 1180 gras arsleaodilir an
Steﬂ 535m ) was added lithium al um num hydride (2.40g;

CHO
ij\OH Ej

50.04 ' 50.05

The alcohol 50.04from above was dissolved in methylene chloride (400 mL)
and cooled to 0°C under nitrogen atmosphere. PCC (22.2 g) was added in
portions and the reaction mixture was slowly warmed to room temperature
over 16 h. The reaction mixture was diluted with diethyl ether (500 mL) and
filtered through a pad of celite. The filtrate was concentrated and the residue
was taken in diethyl ether (500 mL). This was passed through a pad of silica
gel and the filtrate was concentrated to provide the aldehyde 50.05 which was

carried forward without further purification.

Step 4

E iCHO HCI.HoN.__CO2H

50.05
50.01

The aldehyde 50.05 from above was converted to the desired material 50.01
using essentially the method of Chakraborty et. al (Tetrahedron, 1995, 51(33),
9179-90).



63.2mol ) and the resulting mxture was refluxed for

8h. After cooling, water, followed by 15% aq. NaCOH
wowoos/osttded and the resulting m xture was filteeBUS2005/005773

t hrough celite and the soli® was washed thoroughly

with THE and MeOH. The sol vent was renoved under

reduced pressure and the residue redissolved in 15
Pre 'b&moﬂrémﬁfé?%ﬁiatggﬂ. and concentrated under reduced
—grewmmw—@“ﬁne pyrrolidine, used w thout

purification. Hunigs base (4.5m ; 2f. 8 I) was added

to a mxtur@ of N-Bothert%?kD\ﬂCN ' 76mm|)
The cr udeH r gy di ne and i

anhydr ous ' di oronel—l'rame-’(SOml) under an

at nosphere O nitrogen. The resul g reacti on was

allowed to ¢o to roomtenperature OV\Ay
over ni ght. %t‘@z\c was added and the y%ﬂ ow sol ution was

vasiiesraduired iffidrmedihte 54101 wak obidined @dhiithe aldehyde 51.02
bi carbonate, water, brine. The organic |ayer was

using theliteraiueodesanbedtrsacedier(Tr Kd rahosysefrad.. The

Tet%%%ﬁ%gn‘@%o%ﬁg ’%gg\él ) cgoggll Oggrﬁfm chr omat ogr aphy

PREPARAEIGNOMSPHECIFIC EXAMPLES ve the desired amide
) (2.fOOg). Step 7/ Jones N tBocHN N -, H tBocHN

Pr e 079 22. 01 5 The al cohol 22.09
(2.00g; 5.67mmol) was di ssol in acetone (116ml) and
cooled in an ice bath for 10 . This solutlon was

then added to a cooled Jones™ eag}@nt O(14.2n ; approx
2mmol /M) andfresulting ' , Nﬂzrred at 5C
h

for 0.5h ang t cool img bat hy wa rem)vd The
reaction ¢ Mer 2k “at roomtenp.,
bef ore addi ngHto s%jgul tate 10 ( @ 49), celite
(15g) in EtOAc (10 Nopanol  (I5ml) was added
after 1 mn and then stir} for a further 10m n. and
filtered. The filtrate wa¥g cwncentrated under reduced
pressure, providi nd% browe=gi| which was dissol ved
Stei. Et OAc. This solution was washed with water, 3% aq.

ric acid,
0]
o H N /k
>r \n/ ~"0oH >|/ \/\O N
- —_— H
0 _~~
1007a 1007b

Commercially available compound 1007a (Aldrich Chemical Co.,
Milwaukee, Wisconsin, USA) was converted to 1007b according to the
literature procedure (M. E. Duggan, J. S. Imagire Synthesis 1989, 131-2) in
90% yield. LC-MS: 289 (M+H).

Step 2

o T
:>T/O\H/N\T/A\CVH\N HOL HpN._~ \
0 _~o

H ———

P
1007b 1007¢
Deprotection of 1007b using 4M HCI in dioxane at room temperature
for 3 hrs provided 1007¢ in quantitative yield. This material was used without
further purification.
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brine, dried and concentrated to provide the desired
carboxylic acid 22.01 15 (1.64g) as a white solid.
wee@pasEi on of Internmediate 23.01 Step 1 Q BCHUBR00#M005773
OCH3 Nnms 4A 2..yOCH3 OH O»10 0 0--L-0 23.02 23.03
To the m xture of ester 23.02 (6.0g) and nol ecul ar
sieve (5.29) in 20 anhydrous nethyl ene chloride (35
3) was added pyrrolidine (5.7 nL, 66.36 moL). The
ulting brown slurry was stirred at roomtenperature
under N2 for 24 h, filtered and washed i t h anhydr ous

~r

CH3CN. The conbined filtrate was concentyated to
yield the desired product, 23.03. Step %@CHS ,

St

2005/ 087725 PCT/ US2005/ 005773 86 " NHO | Cl OCH3
O ~--0 O Mah wn2eBLO.L ~O O 23. 2. 8300 a sol ution

of the product 23.93 rom pr neP stiep in CH3CN (35
nm.) was added “anhydr ous KZC&% net hal | chl ori de
(2.779, 30.5 mmjgy, Nal (1.07g, Bo7d ). The
resulting slurry was stirred aty anbi ent=tenperature 5
under N2 for 24 h. 50 nL of icescold water was added
foll oned by 2N KHSO4, sol utio HACHpH was 1. Et OAc

(100 nl) was added dod.th@ rixtlyre was stirred for
0. 75h. Conbi ned orﬂan‘?/c:['(vgger;wa% col l ected and washed
r

wth brine, dried ove and evaporated to yield
t he desired product, 23.04. %ep 300
1007e

Compound 1007d was obtained from appropriate starting
materials/reagents using the previously described procedures (See
preparation of Intermediate 20.08).

To a solution of 1007d (200 mg, 0.394 mmol) in dichloromethane (10
mL) at 0°C, under nitrogen atmosphere, was added 1007¢ (115 mg, 0.512
mmol) followed by DIPEA (0.22 mL, 1.182 mmol). The reaction was
maintained at that temperature for 30 min and stored in the freezer (-20°C) for
48 hrs. The reaction mixture was quenched with saturated ammonium
chloride solution and the product was extracted into dichloromethane (3 x).
The combine organic layers was washed with brine (1 x), dried (Na;S0s),
filtered and concentrated. The crude residue was purified by flash
chromatography using 30/70 acetone/hexanes which provided the required
compound 1007e in 69% vyield. LC-MS: 557 (M+H).

Siep 4
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T~~OCH3 IN LiOH / dioxane Z~~OH O -~O0 O O Q0 23.05
10 23.04 The product 23.04 fromthe preceding step

W@ 200%/087728. 16 mmoL) was dissol ved in di oxane PCODURL0D5/005773
and treated with freshly prepared 1 NLiOH (9 nl).
The reaction m xture was stirred at amnbient
tenperature under N2 for 20 h. The reaction m xture
was taken in Et OAc and shed with H2O. The 15
conbi ned aqueous phase was cooled to OC and acidified
to pH 1.65 using 1 N T(g@,turbid m xture was
extract ed Ch Et QAc | 2 0 rrL) Conbi ned organic
| ayer vvas @?/;W%h ) 5@ dri ed over MgS™, and
concentrated to the desired acid, 23.05 (3.40 g).
Step 4 WO 2005/ 087 ﬂt / US2005/ 005773 87 HO,, O
NaBH( OAc) 3 NQ/C]-ICHO -~0 0 K)\/23 05 23.06 To
a suspensi on of "M&BH(QAc) 3 (3.°23g, 18.8-moL) in
CH2Cl2 (55 m-) was added a solution of @duct 23.05
from preceding step in a{!luﬁous HCH2CI 20 m -) and
acetic acid (2 nL). The \Iﬁ at arrbl ent
5 tenperature for 20 h . 18e co Wat (100 M -) was
added to the slurry and stirred for 2 hr. Organic
| ayer was separated, filtered, dried d evapor at ed
to yield the desired product, 2%¥6. \Sep 5 HO,, HOL,

» Waydilysid SHRRGAtHY é8tet oMBObTNto provide the reqmred acid

1007f was carried out as described before (see preparation of intermediate

20.04, Step 2) with appropriate modifications.
Step 5

H z

(o]
1007g 8

Coupling reaction of the acid 1007f (0.125 mmol) with the amine salt
10.11 was carried out as described before (see preparation of Intermediate
20.08, Step 1) with modifications (HATU instead of BOP, DIPEA instead of
NMM:; the reaction was carried out at 0°C for 15 min and warmed to 10°C
over 24 hrs) and appropriate amounts of the reagents. The crude material
obtained after workup, 1007g was carried forward without purification. LC-MS:
697.2 (M+H).
Step 6
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Qo0 O-~0 O 23.07 23.06 10 To a solution of the
product 23.06 from preceding step (1.9g) in MeOH (40
Workeop/08®Iss t reated with excess of CH2N2 / Et 20 BOI/US20051005773

and stirred for overnight.9he reaction m xture was
concentrated to dryness to yield a crude residue. The
resi due was chromat ographed on silica gel, eluting

with a gradient of EtQAc / xane to afford 1.07 g of
the pure desired product, 23. 7 15 Step o~ HO M

W N O-O O BF3. Me20 /CH2Cl 0,0 QH23.08 23.07 To
a solution of product 23.07{r

g) in anhydro CH2CIgZ (ﬁo -) vva trigated with BF3.
Me20 (0.7 N oX ure~yaQ stirred at
anbi ent tenpegature for 20 h and que
2005/ 087725 PCT/ US2 D577 88 witW sat. NaHCOB (30
m.) ad stirred for 1/2 hr. gani c |l ayer was separ at ed
and conbi ned organic Iayer washed with brine,

dri ed over MgSOH4, 1007gncent\Lat/ed tq gi ve crude residue.
The residue was chromat ographed o silica gel eluting
with a gradient of EtOAc | hexaneyto afford 0.88 g of
the 5 desired conmpound, 23. Oi/ Step 7 ox H2-10%d/ C
W W O00 HO 23.01

Alibéj

1007
To a cold (0°C) solution of the material from above, 1007g (0.125
mmol) in DMSO/toluene (3 mL each) was added EDCI (240 mg, 1.25 mmol)
followed by dichloroacetic acid (0.052 mL, 0.625 mmol). After 15 min, the cold
bath was removed and the reaction mixture was warmed to room temperature

over 16 hr. The reaction mixture was diluted with EtOAc (20 mL) and washed
with agueous 1N NaHSO, (20 mL). The aqueous layer was separated and
extracted with EtOAc (20 mL). The combined organic layers was washed with
aqueous 1N NaHSO, (20 mL), saturated NaHCO3 (20 mL), brine (20 mL),
dried (NaxSOy), filtered and concentrated in vacuo. The crude residue was
purified by flash column chromatography using 40/60 acetone/hexanes to
provide the required target compound 1007 (57 mg, 0.082 mmol, 66% yield).
LC-MS: 695.2 (M+H).

Preparation of Example 1044




14 23.08 To a solution of the product 23.08 (0.92 g)
frompreceding step in MOH (30 nL) was added 10 %
W@0§0§10216 g) at roomtenperature and 10 hydrpgensioesoos773
at anbient tenperature undef4 1 atm Pressure. The
reaction mxture was stirred for 4 h and concentr at ed
to dryness to yield the desired conpound, 23.01.
PREPARATI ON OF P3 MJ ETI ES \ Preparation of
Intermediate 50.01 15 Step¥l bCO2H 2CH3 50. 02 50. 03
To a solution of 50.02 (15 /gy in e (3p0 ) was
added conc HCl _(3-4 nlL) and e Nq r %refl uxed
for 16 h. The jfeactiqq ITHXtLN'e s {cooled to  room
t enper at ure~ t\e,dgo e resiue was taken in
diethyl ethed 20 (2p0 nL) and washed|w th cold
saturated sodi um bi'Car bonate sol ution> and brine. The
organic layer was dried (WagSO4) and concentrated to
afford the nethyl ester 03 (484€8 g) which was
carried forward w thout f her purification. Step 2
tV\D,I 2005/ 087725 PCT/ US2005/ 005773 89 CO2CH3 bOH 50.03

-04 The nethyl ester 50.03 from above was di ssol ved
in methyl ene chloride (00 nlL) and cooled to -78C,
under nitrogen atnosphegte. DIBAL (1.0 Msolution in
net hyl ene chl ori de, 200 oivas added dropw se over 2

S

h period. TKe 5 reacti dh i xture to room
t enper at-av er 16 ¥nThe reacti'on e has
cooled to BC a i 5-8 nL)*was addedodropwi se. A
sol uti on of aqueous o sodi um potassiumtartarate

(200 nL) was sjomy @}ed Wi th stinmiping. Diluted with
nmet hyl ene chl oroi‘g{e (X9 nL) and\feparated the organic
| ayer (along with some white presipifabe), The organic
| ayer was 10 washed wth 1 N N brd ne (200

‘ N
mL), dried (Na2SO™4 nd B H
) ed (Naz /)\Hg\o NTN\E/KOO

o

Coupling reaction of the acid 1044a, obtained in a similar manner as

described for 1007f (see preparation of Example 1007), with the amine salt
14.01 was carried out as described before (see preparation of Example 1007,
Step 5). The crude material obtained after workup, 1044b was carried forward
without purification. LC-MS: 725.2 (M+H).

Step 2:



10

concentrated to provide the al cohol 50.04 (11.00 g) as
a clear oil. Step 3 5 OHCHO 50.04 50.05 The

W@ b@slog17250. 04f r om above was di ssol ved i n net hpdBN82005/005773
chloride (400 m-) 15 and co®led to OC under nitrogen
at nosphere. PCC (22.2 g) was added in portions and
the reaction m xture was slowy warnmed to room
tenperature over 16 h. The\yeaction m xture was

diluted with diethyl ether 500 mi.hyand filtered
t hrough a pad of celite. ThHe XJlNr eHM@§§concentrated
and the residue {was tmken ith die hyl ether (500 niL).
Thi s was passédﬁ 0 mﬁﬁpiﬂéi)of shlica 20 gel and the
filtrate was concen ted o provi t he al dehyde

50. 05 which was carried ward wi t hout further
purification. Step 4 CHO . H2ZNHCO2H  Me 50. 05 50. 01
The al dehyde 50. 05 'M8M abeve was| converted to the
desired material 50.01 25 using jessentially the

nmet hod of Chakraborty et. al,(Tetrahedron, 1995,
51(33), 9179-90). WD 2005/ @¢87725 PCT/ US2005/ 005773

90 Preparation of Internediate 130140 O O \/N~OCHs
H CHs O(- CH3 51002 51':'0]“1/11 et er medi at e

51.01 was obtaindd elal dehlde 51.02 wusing the
literature descii bed jpr@acedure (T. |[K Chakraborty et
al ., 5 Tetrahedron, , (33), 9179-90).

PREPARATI ON OF SPECI FI C LES Preparation of

Exanpl e 1007 V 1044

To a solution of the material from above, 1044b (0.054 mmol) in
dichloromethane (5 mL) was added Dess-Martin’s periodinane (68 mg, 0.16
mmol). The reaction mixture was stirred at room temperature, under nitrogen
atmosphere, for 4.5 hrs. The reaction mixture was diluted with
dichloromethane (10 mL) and washed with aqueous 10% Na,S,03 (30 mL),
saturated NaHCO3 (30 mL), brine (30 mL), dried (Na,SQ,), filtered and
concentrated in vacuo. The crude residue was purified by flash column
chromatography using 35/65 acetone/hexanes to provide the required target
compound 1044 (23 mg, 0.032 mmol, 59% vyield). LC-MS: 723.2 (M+H).

Compounds in the following Table 1 and Table 1A were essentially
prepared using the above-described procedures (Preparation of Examples
1007 and 1044) with appropriate reagents and modifications as described in
the General Schemes for Preparation of Target Compounds, Methods A-E.



HONNH "-NNNOGO HO 1007 Step | 0 O

N _,,-,, HON-"O-N O = 10 o H 10 1007a 1007b
w@eommsTeal | y avai |l abl e conpound 1007a (Al dri cPCT/US2005/005773

Chem cal Co., M I waukee, Wa&consin, USA) was

converted to 1007b according to the literature

procedure (M E. Duggan, J. S. Imagire Synthesis 1989,

131-2) in 90%yield. LCMs: 289 (MtH). 15 Step 2 O

N, ,, O~N~ HJ. H2N~~0 N7L O HH 1007b 1007c

Deprotection of 1007b ustggledM HCl in di oxane at room

tenperature for 3 hrs provided 1007 mo antitaIJve

E)ééhﬁ‘ed- This materjial was used withouit ki¥ urthey,
pari fli cation. WO aeiure7725 pCT/ us‘zqgﬁ)ooi%q p1
_Step 13 V OCH3 QO Hu=N HCl — H2N=~Q ~| %1 +

OZN' v O 1007c \ / 10077d OCH3 NO NY N-o
%N o e
1001 >S;,/”“ A | 696.885
— i | Ny
1002 ﬁ ;E'/g A | 662.868
S\N/Ko
Q\(“ [~
1003 ﬂ ;5»:& A 648.841
>kﬁ,);(




1007e Conpound 1007d was obtai ned from appropriate
starting material s/reagents using the previously

waelewsnstiesl procedures (See
I nternedi ate 20.08).

0.394 mol)

5 preparation of
To a 6l ution of 1007d (200 ny,

in dichloronethane (10 nl-) at 0C, under
ni trogen atnosphere,

was added 1007c (115 ny, 0.512

PCT/US2005/005773

nmol ) fol |l owed by DIPEA (0.22 nmL, 1.182 nmol). The
reacrion was mal nt d at that tegnperature for 30
mn and stored in th freezer (-200) for |10 48 hrs
The reaction m xtur s gu inched with saturated
ammohi um chlorid i d"t hel prodyct was
extracted into dishl thane (3 x). The conbing
organi c | ayers was sﬁed wiih brine (1 %), dried
10042504), filt rEp’and concentrat ed. AThe 682889

resi gue was puprfied by flash chronmatography using
30/ 70 acet one/ hexanes whi ch provided the|required| 15
conpound 1007e {n 69%yvyield. LC Ms:| 557 (MtH). Step 4
WO 2005/ / US2005/ 005773 9 V (@CH3 Nw OH
YO 1007 OH k NY OH ~ 0 1007f drol yysis of the
met hyl _ester of 1007e to provide t ired acid
10071 was carried Qut as described peforg (see
preparation of Integnediate 20.04,|Step|2) with
appropriate nodifi w fi5 SHtep5 V OH QH

1005 >j Y A 634.815

UWR
1006 >, :ﬁ A 668.832
L
&”/n 2
1007 o ¥ A 694.87
)\u)ku/jim




~N~ONN-O O HO.H2N NH2 H O+ 0 1007f \ 10.11 V H

OH N

NH2 "JINO NN~O O O H 110l

1007g Coupl i ng

wo ewsnsoes of the acid 1007f (0.125 nmol) with eCEUSDFIEST73
10.11 was carried out98as descri bed before (see

sal t

preparation of

I nt er redi at e

20.08, Step 1) with

nodi fi cati ons (HATU i nstead of BOP, DI PEA instead of

10 NMM the reaction was carried out at OC for 15 mn
and—warmmed to 10C—over 24 hrs) and appr opri at e
anmoupts of the reagents. The crude |materilal obtajlned
after workup, 1007g was carried forward W thout
purification. LC-MS: /5697.2 (MrH). [Step 6 WD
2005 087725 PCTNUS2Q05Y 0057 Q3 VM HOH|IN NH2 H{H 9
NO OO ~N-O ViIH O N NH2 +NAO N NCD O O
1608~| Y O 1007 ° A 680.843
/ku/U\I/INH
&”/n ° ik
1009 o ° A 694.87
S
O\(“ M
1010 o ° A 708.896
7Lu/u\/)iw
Q\(“ SN
1011 0 ’ A | 734.934
/]\H/U\/I‘H




To a cold (0C) solution of the materia
1007g (0.125 nmol)
w@dasasERCl (240 ny,
di chl oroacetic acid (0.052 #,,0.625 mol ).
mn,
m xture was warned to roomtenperature

1. 25 nmol)

from above,
in DVBQ tol uene (3 nL each) was
foll owed by PCT/US2005/005773
15

After

the cold 5 bath was renoved and the reaction

over

16 hr.

Tla
e
and

aqueous | ayer was sgparated and

(20

aqueo
bri ne

iy.e
by fl
aceto
conpo
695.
2005/
~~ ~NAONNOoOO Hp 1044 Step 1 \

reactitonm nmxture—was—dituted—wt
4ashed wi th aqueous | N NaHSO4

ext
organi c | ayerg

( X
“Theycrude reg
ash col ummeghronmat ogr aphy usi ng
n?bij%nes tto provide the reqy
urid 10 7 mg, 0.082 mmol, 66

( M+H) . v;}V\Fpar ation of Exanple
087725 PCT/ US2005/ 005773 94 V

nL). The conbi
us | N
(20 mL)s
ntrated i nv

€

2

T Y
=L

20 ni).

racte
was

d NaH
l[tere
i dpe
40/ 6
ired t
% yie
1044 Y
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c 26—t
The
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9'37522.923 '
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N E

1013
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694.87
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VS:



H~ 1101 = 8 1044b Coupling reaction of the acid
1044a, obtained in a simlar manner as 5 descri bed
wo 00050807 (see preparation of Exanple 1007), BET/0S1008005773
amine salt 14.01 was carri®d out as described before
(see preparation of Exanple 1007, Step 5). The crude
mat eri al obtained after workup, 1044b was carried
forward wthout purification [CMS: 725 2 (MH)

Step |2: WD 2005/ 087725 PCT/ US2005/ 005773 |95 V H|OH H

NN/ OHHON-%N1-0 NNNOO H|Y O 1p44b VHIOH

N ~NMO N~, N~O O O+~ O _ 71044 To ajsolut|on of the

mat erfi al from abo ~054 mol ) i

di chljor onet han ¥ was added Dess-Martin's

erj odi nane (6 0.16 ol ). The rgacti %ré%(ture
stirred}g%ﬁmtenperature under té%gse

at nos|pher e r 4.5 hrs. The reaction rrix [ ure was

di | utled W|th dilchl oronet hane (10 nL)} and washed wifth
aqueous S2C8 (30 mL), saturated NaHCO3 (30
m.), |[ori ), dried (Na2SO™4), |filtefred and
concentrat eoN in vacuo. The crude residue was purifjed
by—fHash—cotunm———chromatography usimg—35/ 65

acet one/ hexanes tMr ovi de the requijred target 10
conpound 1044 (23 0. 032 mol, 59%vyield). LC MS:
723.2 (MtH). Co 0 nd% [ m\/f\ollcvvi ng Table I and
Tabl e| | A were gesse t|

1017 A 662.868

1018

M i A | 676.895
Y

R Nz

1019 " A 632.799




prepared using the above-described procedures

(Preparation of Exanples 1007 and 1044) wth
wa@ppsogreat e reagents and nodificati ons as deseeT/DEIOF/005773

the General Schenes for Pr#&garation of Target

Compounds, Methods A-E. WD 2005/ 087725

PCT/ US2005/ 005773 96 Table 1 Exanple Structure Ki*

Ml  # (nM Weight 1 N NHZ '~ 0 O O 1001 D N\H A

696. B85 NH NIkCD H L .L _ry NHF OO O NH 1002 H A

662. 868 Fb ~~ ool 1003 Q NH A 648. 841
O

01004 \ I OI,

NH ~q zo MD 2005/08 PCT U82005/00577E 97 0 N
FNH Q

1020 A 646.826

1021 %j/“ A 660.852

[;XT(“ N
1022 0 ; A | 720.907

[;Xj(“ AN
1023 0 ’ A | 708.896




~V g NH
| N NHz

WO 20451187765 1007 0 A 694.87 4. O\ NH NH O WO PCT/US2005/005773
2005/ 087725 PCT/ US2005/ 00523 98 \ /

O O 1005 O-NH A 634. 815
O O 1006 O '"NH A 668.832

:rlIHVavo y O

SINHV._ F° 0\

~N NHz 1008 A

680.843 OyNH N \ < N NHz N\II/ 1009 0 O A 694.87
O /NH Vb~ ~I/ aNH V
1024 % @ A | 680.843
A)L
QY“
1025 0 A 604.87
Aﬂk/f
(%l/“ “\/\
1026 0 ) A | 762.868
/\N/U\ N
OY“
1027 § ;%(K A | 646.826
A




\ ~N NH= / 1010 A 708.896 O Y NHV 4i 0 1011 qg:]-- A
734.934 o\ NHy \ly o N NH W 2005/ 087725

wENsE2e05/ 005773 99 0 1012 A 722.923 O NeCTMHS20M5/605773
VJ~'" NH <Nvl OO0 101318 694.87 O 'NH O\ly NH
NFOV I"ITTI/ J~ NNH OO

@wr

1028 A 660.852

I
Y

o
1029 ﬂ:;/

VA/&

(N)\(“ o
1030 0 ’ A | 748.961

\

A 674.879

Q\r“ e
1031 0 ’ A | 736.95




1014 A 708.896 NH /~/NH N O- O o 1015 A 776.895 OyNH

F F /J~ 111\ F N W) 2005/087725 PCT/ US2005/ 005773
wa®s/087725 1016 O ' NH A 696.885 NH\ N-O H CCT/HS200$/005773

1017 0 NH A 662.868 NH y164, ~ 1018 O NH A 676. 895

NHNH '\ OOO01019 0 ~T NH A 632.799 INH WO

2005/ 087725 PCT/ US2005/ 005773 101 H O

O\WN NHz
1032 i S ’ A | 708.896

O\ﬂ/ﬁ NHz
1033 o ’ A | 722.923

%N NHa
1034 0 ’ A 694.87

Q\Wn L~
1035 > ’ A | 680.843
Jo T




H NHa O 01020 V NH A646.826 INHV "i4 0 ONH

A 660.852 1021 J",,,.y N N 1022 A 720.907 O\ /NH NH
wWOR2@5/0%877¢5 1023 A 708.896 OyNH A~ NH JV WO 200B¢ 0832085005773

PCT/ US2005/ 005773 102 N NH& O O 1024 A 680.843 O

OYNHNH / NOVHO\ 1/ NHSNIlul OO

Q\W“ | e
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| /;E

(N)\((“ o
1037 > ’ B | 708.896

[Nk{(“ INPZ
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1039 0 ; A | 706.881
o X




1025 A 694.87 O NHN”*NNH O~V O (//\~/\1\ /N
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Q\W“ | AN |
1040 0 ’ A | 694.87

[)\WN Nz
1041 0 ’ A | 666.816

O\”/N e
1042 > y A | 680.843
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Ki* range: A = <75 nM, B = 75-250 nM; C = > 250 nM

Preparation of Example 1441:
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ANNH AO~'"NNH NIul O0O1120 A 741.2 0Oy NH O HN
"A, 0O ONH NIlul 01121 A741.4 ONHoy HNNHKi*

WO 20§e87725 = <75 nM B = 75-250 nM C = > 250 nRCT/US2005/005773
Preparati on of Exanple 144127 1l J~OH O ONNNH O
NH-I- OO 1441 5 Step 1 WD 2005/087725
PCT/ US2005/ 005773 127 HO2C NHBCc HOH2C NHBoc 1441a
1441b To a ice cool ed solution of 144la (4.28 g,

10. 08 mmb192Cin-M¥RAdr ous et her ( 100OH:G Baelded LAH
(1.53 g, 40.3R mmol ) and the reaction mjiture was

al lowed to to roomtenperature ov iy ght. The
reaction mx e 5 was cooled to OC an QAc (3 nl)

was added toq4y, followed by aqueous  4441p

To a ice cooled solution of 1441a (4.28 g, 10.08 mmol) in anhydrous
ether (100 mL) was added LAH (1.53 g, 40.32 mmol) and the reaction mixture
was allowed to warm to room temperature overnight. The reaction mixture
was cooled to 0°C and EtOAc (3 mL) was added to it, followed by aqueous
KHSO4 (10 g in 25 mL of Hx0). The gummy residue was extracted with ether
(300 mL) and the organic layer was washed with satd. NaHCOs, followed by
10% ag. KH2POy4, brine, dried over MgSOy, filtered and concentrated. The
crude residue was purified by flash chromatography over SiO; using ethyl
acetate/DCM (1:4) to vield 1441b (2.149, 92%).

Step2
o)
HOHZC; ;NHBoc \O/U\O NHBoc
1441b 1441c

To a ice cooled solution of 1441b (743 mg, 3.24 mmol) in anhydrous
pyridine (10 mL) was added methyl chloroformate (1 mL, 13 mmol), followed
by DMAP (1.6 g, 13 mmol) and the reaction mixture was allowed to warm to
room temperature over 2 days. The reaction mixture was concentrated and
EtOAc (100 mL) was added to it followed by 100 mL of ice-cold (5%
KH,PO4containing 0.05 volumes of 1M HzPO4). The organic layer was
washed with brine and dried over MgSQy, filtered and concentrated. The
crude was purified by flash chromatography over SiO, using ethyl
acetate/DCM (1:4) to yield 1441¢ (931 mg, 100% vyield).

Step 3

~ /U\ NHBoc ~ J\ NCO

1441c 1441d
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KHSO4 (10 g in 25 nL of H20). The gummy resi due was
extracted with ether (300 nL) and the organic | ayer
wo®smesked wi th satd. NaHCO3, foll owed by 10PE€HYS2005/005773

KH2PO4, brine, dried over M§SO4, filtered and
concentrated. The crude residue was purified by flash
chromat ogr aphy over Si02 using ethyl 10 acetate/ DCM

(1:4) to yield 1441 b (2.14g, 92%. Step2 0 HOH2C
NHB444 06 \ANdBDssol\zgmmbdfMMGbmibomnec é Ocob) edd sohaentoated

aﬂga%&ﬁ; gﬁ 7%36&‘?‘!&9%3?%)&%3 B ng %ﬁ?ﬁgglﬁssoltﬂlon of
thdSRiE: h 3{1 POAHIMRSE séiﬁg% @g@g dﬁﬂm@ i CHE1M tnLgnthd he

réact m xture wa to’'warmto room _
redatiopemixture avasvstirret! viggrousthiorr@aoin and ﬁﬁﬁ@lm(‘%ﬁd\é solution

in §BF4 aéﬁei)‘g’gigggﬁﬂ%t 1%"5{95]15 Bng V%aéo}éosﬂﬁg %ﬁ?'lglt ni ng
terag%tﬁc({%'ﬂﬂm?ﬁ Phe érd‘én“@ da?@} way‘a%p@\”étéa' @rlédﬂw%r MgSO4,

w th brine and ed over A, filter and
filteredcannd cenaemiratdetooalt thedeolware tpuyie d itdd1d\asta 8 M

chronma phy over Si 02 using ethyl acetate/ DCM
SOW%PE)'”?%%?? %l d 1441c (931 my, 100%yield). Step 3 OO0
A0 NHBoc , 0kO NCO 1441c 1441d WO 2005/ 087725
/USZOOS/ 005773 128 1441c was di ssol ved |n 4M HCI
in di ox e (10 mL) and concentrated after
Sat ur ag&d NaHCO3 (25 migHy was added to an i
sol u(§) % t hecem e Wechl ori de sal(t) é?%j}hg 1_NH,
nmol CL2 (25 .1The reaction
BoshNHr€ed vpgor ously for mn and C@:QHE‘ 1. 859M 0
solyNon 5 in PhMe, 4 ) was added to i\ and stirlring
was conyjpued at room jignperature for | h. 14He

Tooé QRIS ARG 1 arS(199Pg! 28 iarﬂ’nolGI bb%i'néﬁ’ By th&Rirolysis of 20 06

filtered and concentirated to half the volune to | eld
usingythe mecedtﬂe@@smb@d)fcnrtlhtﬂﬁmadla@@@l@ Steeg) in DCM (300
mL) was added HATU (1.05 equiv, 29.4mmol, 11.2g), amine salt,
intermediate 12.03 (1.0 equiv, 28 mmol, 5.48 g). After 10 min at -20°C, DIPEA
(3.6 equiv, 100 mmol, 17.4 mL) was added. Reaction was stirred at this temp
for 16 hr. After 16 hr, the reaction was diluted with EtOAc and washed
successively with NaHCO3, citric acid (10% w/w) and brine. Organic layer was
dried over MgSOy, filtered and concentrated in vacuo to yield 14 g of the

required intermediate 1441e.

Step 5
H OH oW O
BocHN \g - BocHN—5>/ o \g
A
1441e 1441f

The hydroxyamide 1441e was oxidized to the required ketoamide
1441f in a manner described for Example 1007, Step 6. LC-MS = 507 (M+H)*

Step 6
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O NOFi HCl.H2N NH2 O N N OH NH2 BocNHZ 0 O BocHN 0 O
10 1.17 12.03 1441e To a -20C solution 1.17 (10.4 g,
WQ 00510871725 obt ai ned by the hydrol ysis of 20.06 PUFUSZYP05/005773

t he procedure described fok29 nternedi ate 20.04, Step

2) in DCM (300 nlL) was added HATU (1.05 equiv,

29.4mol , 11.2g), amine salt, Internediate 12.03 (1.0
equiv, 28 mmol, 5.48 g). After 10 mn at -20C, D PEA

15 (3.6 eqyv, 100 mmol, 17.4 nl) was alsjded React i on

was stirr ,at thsten'p for 16 hr. Affz 1661r t he
reactio u edN\p“h Et OAc and h d NH2
successi Ny citric aC| an

erB&HN Y gani@ |'qyér \Nas_TJI‘TedlCUVZN IDered
and con trated vacuo to yield of th

requi red internmedi ate 1441e. 20 Step ONHOHNH O
N H O NH2 BagiNZ O O -' BocHN O O 1441&441@41f The

oL L) Ut B AL b g
14%8%’%? Sd%%ﬁsh%gglfg%fsﬁ%ﬂq%w g}él@pz CNH2 ON N

Stép KH2 BocHNJ 0 0 HCl . H2ZNZ 0 O 1441f 14419
Deprotection of the t-Boc functlon@lty of 1441f to

give the re |red material 1441 s carried out as
descri bed Mgt e 1007, Ste 33\1 QH2\0<ONCO
O N ON NH + IHCI OO0 A1

NH,, HCI

1441d

To a cooled solution (O °C) of the amine hydrochloride 1441g (20 mg,
0.045 mmol) in CHCl, (2.0 mL) was added 1441d (1.35 mL, 0.135 mmol),
followed by DIPEA (63 pL, 0.4 mmol). The reaction mixture was stirred at
room temperature for 1.2 h, diluted with ethyl acetate (20 mL), washed with
3% citric acid, brine, dried over MgSOsy, filtered , concentrated and purified
over SiO, using EtOAC/DCM (1:9 to 9:1) to yield 1441 (23 mg). LCMS = 620.3
(M+H)".

Compounds in the following table (Table 2) were essentially prepared
using the above described procedures (Preparation of Example 1441) with
appropriate reagents and modifications as described in the General Schemes

for Preparation of Target Compounds, Methods A-E.
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with {15 apprppriate reagents and nodificati|o S We|ght
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Target Conmpounds, Met hods A\E/ WO 2005/ 087725
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NYN N~o0 O O [L655f WD 2005/4 5 CT/ US2005/ 005773
144 To a cold (0C) soluti wi 176 ng, 0.5
mol ;| 1655e was prepa d es ribed for
Inter medi at e| 20. 08, St sing appropriate
start|i teri al s) 'thl oronet’hane (4 ml-}h was
added nﬂ%@a (0. 30 4.87 m, 1.5 ﬁ’ml)64781
fol |l gwed by DIPEA( 6rrL 155mm|) The reaction
m xtyre was i ntai ne at 10C for 16 hrs. The reaction
was quenched|{wi th sa 'rat ed ammoni um chl ori|de soliution
and tlhe aquepus |ayer°was extracted with
di chlior omet hane ( The conbi ned or gam C Iayer was
was hegd—wi-tt—prine;—dried(Na2SS4)—fF+t+tered—and
concegntrated|in vacuo. The/cr ude residue was purified
by fllash col yrm chronat ogrs ng 20/80 (10
acet ane/ hexahes to prow d equised conpound |1655f
(240 |mg, 100% vyield). 1480. Li (M+H). {Step % V O
NYN11-1-10 o
1445 A 661.837
1446 B 687.875
1447 A 659.821
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-TOO0OH 1655f NN NH2 O NYN, 0 0 O O 1655 Conpound
1655f from above was converted to the required target
wa2sospeund 1655 using the internedi ate 10. 11PEmnusS2005/005773
procedures descri bed abov&#2(Steps 4 - 6, Exanple
1007). LC-Ms of 1655 = 618.1 (MtH). Preparation of
Exanple 1614 VH ONNHR Y NNOOO 1614 Step 1 W
2005/ 8687FF25—PCEFHUS2005/-005¢+F3—145—DBoeHN—T———6H
BocHN, 0 \  1p55a 1614a To 4 stirred sol utijon of
N- Bog¢-t ent - | puci nol 1655a (2 .22 mol}), phenol
(1.0|g, 10.6] mol) and ADDR, B.1 mpol) in

CH2Cll2 (80 nml-) at rt S rgon ggs for |15
mn. [Tri phenyl phosphi ne S

ed in |5 one
por tifon,. resul ti Ution was stirred at RT far
18 h. '?lh“'ezl-5 I eci plta@g e filtered off and shé{?%'848
with diethyl ether (2 X 30 nL). The filtratle was
concentrated| in vacuo.s"The residue was purifi ed by
flash col um chrorratjgr aphy eluting with 2-10%
Et OA¢/ hexane| to g%;gjthe desired product 1614a (0.33

g, 129 . 10 [Step ocHN,, HCLH2N, ~0
Ki* range A = <75 nM; B = 75-250 nM; C = >250 nM

Preparation of Example 1655

1655a 1655b

To a solution of commercially available compound 1655a (Aldrich
Chemical Co., Milwaukee, Wisconsin, USA, 950 mg, 4.38 mmol) in ‘
acetonitrile (40 mL) at room temperature was added methyl iodide (4.63 mL,
74.42 mmol). Silver (I) oxide (1.62 g, 7.01 mmol) was then added under
nitrogen atmosphere and the reaction mixture was refluxed for approximately
16 hrs. (Note: The reaction flask was covered with aluminum foil). At this time,
the reaction mixture was cooled to room temperature and filtered through a
pad of celite. The filter cake was rinsed with ethyl acetate several times. The
combined filtrate was concentrated and purified by flash column
chromatography using 20/80 to 40/60 ethyl acetate/hexanes to afford 720 mg
of the expected product, 1655b.
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O 1614a 1614b Conpound 1614a (0.32 g, 1.13 mmol) was
dissolved in a 4 M hydrogen chloride solution in
w@2asogaee (20 m-) and stirred at RT for 3 h.PCT/USME5005773
concentrated in vacuo to gi4se conpound 1614b, which
was used without 15 further purification. Step 3
HCLH2N, ,~ \ | O=C=N~~O\ O 1614b 1614c Conpound
1614c was prepared from 1614b according to the
St edur es descri bed for Exanple 1655, Step 3. 20 Step
4 VO NN2H ~HHOaMNu N OO 11l 01614c 1614 WO

2005/% 05/ 005773 146 thkHe @eya? Le
1614c S onvzartgéQI fo ttre—target conpound 16 %
described in-ffie General Schenes, Method-Q using the

appropriate reagents and Interrredi ates. Preparation
of Exanple18®b0 V HO N N NH2 NN~O O (6f%c 5 1610

Conversion of 1655b to compound 1655¢ proceeded in quantitative
yield using previously described procedure (Step 2, Example 1007).

Step 3

HCI. HoN .
"ocH, C Y ocH;
1655¢ 1655d

To a solution of compound 1655¢ (514 mg, 3.08 mmol) in
dichloromethane (20 mL) was added saturated sodium bicarbonate solution
(20 mL). This mixture was stirred vigorously and cooled to 0°C. Phosgene (20
wit% in toluene, 6.5 mL) was added dropwise. The reaction mixture was
stirred vigorously for 4.5 hrs while maintaining the temperature at or below
5°C. At this time the reaction mixture was poured into a separatory funnel and
the organic layer was separated. The organic layer was washed with
saturated ammonium chloride solution (1 x), water (1 x), dried (Na250,) and
concentrated. The residue, 1655d, was diluted with dichloromethane (10 mL.)

and used further as a 0.308M solution.

Step 4
/N\/\ N
/C OCH3
: + HCLHZN_ o]
/]\ [@]
1655d @ 1655¢
N O~
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Step 1 CozHN -"-'CH CbzHN,,~O K 1610a 1610b To a
stirred suspensi on of anhydrous nagnesi um sulfate in
wanigasoes CH2Cl 2 (40 nl-) at RT was added conPenUsED®S773
sul furic acid (0.32 nL, 5. 10 mwol). The m xture
was vigorously stirred for 30 mn before a solution of
1610a (2.0 g, 7.90 mmmol) in anhydrous CH2C12 (15 m -)
was added The mixture was then vigorously stirred at
RT + 588 76 hy 0.8l 18558 Was
added cautloc'gwal ong with CHZC?IZ (100 m-) and
prepatezt a¢ Hescrited foT\l\miephadle@ %R.08, 5&@ hesd 2 ¥siBgt he

oSS BB o B RSB Ao

. éoé Nﬁéddu@ﬁm ewm.ent 5%@6!)'f@ll<ova§dé%?PEAV(® JRBLeH., 1.5

mmnl}: ﬁdrmsne@mlom nmnimp@mm maintdinegat 109 ke 16 his- JlS@d’P@PTéO“

et hano

wagquggﬁlhgg with $a S tl\jrrI ousl cgrgﬁrinl & ﬁdéjgglﬁ |0||"il tag}ﬂqgg%ﬁpeous

layEPival Qa'itr%cféd Witk dnﬁrmoroﬁmhémé (3 n) G‘hmmmneé orgatie tayen
vacuo to afford 1610c whi ch was us th%t@ f.urt her

wagmashedamﬂohrmst@pﬁ@(%%dd}lt%@ﬁl’ﬁs FS@PPPE 8/18¢4854%
Tha o (sl W Paliies SiTashisotump chiketabapty g 207D

acétbﬁéﬁﬁébtéﬂés d@pﬁd\ndlmﬂwe‘ @iquired mphepdLBBS! 655 ¢4 M9 %4
O=C=N~~ N O>0N-No OO
yleld). LC-MS: 480.1 (M+H).

Step 5

1655

Compound 1655f from above was converted to the required target
compound 1655 using the intermediate 10.11 and procedures described
above (Steps 4 - 6, Example 1007). LC-MS of 1655 = 618.1 (M+H).
Preparation of Example 1614

1614
Step 1
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O 5 1610d 1610 The isocyanate 1610d was converted to
the target conmpound 1610 as described in the CGeneral
w®elsner2s Met hod C using the appropriate reagePt HBUSENE 005773
I nternedi ates. Preparationi4f Exanple 1620 V H O N NH2
N O Ny\NLO O O 1620 10 Step 1 BocHN~~ BocHN, ,,--,0
1655a 1620a A suspension of the al cohol 1655a (3. 46

g, 12.8 mml), benzyl brom de (10 ni, 84.2 pl ) and
silver (1) _oxide (5.0 g, 21.6 nmmol) in atrile
was 15 st?°r°g'§d/v\icgpro¢si_LaLJGBC@4Ng/arb oW~ bat h
overnight (18 _KBx The solid material s was filtered off
and the solutidn was concentrat ed in/'%cuo. The
product was pgsshfied by flash col ummyghg omat ogr aphy
eluting with 5-40% Et OAc/ hexane to ive the desired
pr oduz@ siiged gojulionsf d\-Bogstpri-leueipobl G a@ds 0o 8-222mmol),

o RO A AT g, o P B 080

rt aeswubbhd argohluas for a6edint TaphHesdphdsphifowabthepladded in
1614, Step 2. Step 3 HC.H2NY' 0o | \\ - O=C=N-~O 5 .
ongsp@tion ¢ blag resulting solution was stirred at RT for 18 h. The precipitates
were filtered off and washed with diethyl ether (2 X 30 mL). The filtrate was
concentrated in vacuo. The residue was purified by flash column
chromatography eluting with 2-10% EtOAc/hexane to give the desired product

1614a (0.33 g, 12%).

Step 2 :
BOCHN\Y/A\O/[:::] HCLHZN\Y/A\O/J:::]

A A

1614a 1614b

Compound 1614a (0.32 g, 1.13 mmol) was dissolved ina 4 M
hydrogen chloride solution in p-dioxane (20 mL) and stirred at RT for 3 h. It
was concentrated in vacuo to give compound 1614b, which was used without

further purification.

Step 3
HCLH.N \/\O/© 0=C=N \./\O/©

dh ™

1614b 1614c
Compound 1614¢c was prepared from 1614b according to the
procedures described for Example 1655, Step 3.

Step 4
v
~ N L0
0=C=N /O Q\WN e
e _— ©\o H\n/';(]'\:/goo o
0 L
A

1614c 1614
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Compound 1620c was prepared from 1620b according to
the procedures described for Exanple 1655, Step 3.
wee@p/og77%s \ HONNH2 HHOON N-OO O O PaBnpemos/05773

1620 10 The isocyanate 16206 was converted to the

target conpound 1620 as described in the Ceneral

Schenes, Method C using the appropriate reagents and

I nternmedi ates. Preparation of Exanple 1629 VH O N N

NH2 THR igbcfarfdte MM 48 asBisavetied 16 28 teilrgetsé&ﬁéo&hahbhﬂlds

NH2 O N N CH NH2 BocHN 0 O HCl . H2N ; O 1441e 1629a
depgribed i herGeserEPchsressMatsrd € using theoappropgateseagents

d 4M HCl in dioxane (25 nL). The reaction
an\%géts |er0?%g§'at roomtenperature for 30 mn. and

Prepatestion of Ekantplei @1 a white solid, 1629a (490 ny),
wni ch was carried torward wthout purification. Step 2

V ~
N NH
N
H H
>L N. N o) o)
o~ o E:(
PU ST
1610
Step 1

CbzHN._~ ), CszN\/\OJ<
2 ———— p

0 A

1610a 1610b

To a stirred suspension of anhydrous magnesium sulfate in anhydrous
CH.ClI. (40 mL) at RT was added concentrated sulfuric acid (0.32 mL, 5.76
mrhol). The mixture was vigorously stirred for 30 min before a solution of
1610a (2.0 g, 7.90 mmol) in anhydrous CH,Cl» (15 mL) was added. The
mixture was then vigorously stirred at RT for 68 h. Saturated NaHCOj3 solution
(50 mL) was added cautiously, along with CH,Cl, (100 mL) and water (50
mL). Two phases were separated, and the aqueous layer was extracted with
CH2Cl, (2 X 100 mL). The combined organic solution was dried (MgSQ,),
filtered and concentrated in vacuo to give 1610b.

Step 2
CbzHN._~ OJ< HzN \;/\oj<
A T A
1610b 1610c
A suspension of compound 1610b and 10% Pd-C in absolute ethanol
was vigorously stirred under a hydrogen atmosphere for 4 h. The catalyst was
ﬁltered off through a celite pad. The filtrate was concentrated in vacuo to

afford 1610c which was used without further purification.

Step 3
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HOH NNH2 NBnO NCOO O O 1629b HCl . H2N 1629a V
HONNNH2 OO OONH NH BnO- 5 1629 To a cool ed
w@ ospswed ut i on of compound 1629a (395 ng) i n EHRCER05/005773
(25 nlL) was added Et 3N (0167 nL), followed by the
I socyanate 1629b (Robinson, Ralph P.; Mrfat,
Ant hony. Eur. Pat. App!. (1991), EP 436333 A2
19910710, 53 pp) in a manner described above (Exanpl e
1655, Step 4). The crude 10 hydroxyam de obtai ned was
used wit h@gm\pu\riii(cati on. A sol uiGh-of~gHe crude
hydr oxyam de :i n Yol uene-—biMsE€2. 0 nL each) was cool ed
to 0 C. To tfle~reaction nmixture was added EDCl. HCl
(410 0 ng), followed by dichloroacetijgacetic (0.087
after st8%4ing for 2h at room tenperature, it
Hgggﬁb&ﬁﬁb’l"ﬁdﬂ FHaMrepifes iﬁﬂ'n\ﬁ‘dmc]ad&oHﬁh% t6 &gl
rine drled over MySO4, ltere
pr@mdmeﬂ da$@d)etdofoyEe<ampie\1ﬁ55,eSw3d which was
urified by chromat ography over silica gel using
t one- hexane (40:60) to afford the title conpound
1629 (280.0 ng) as a white solid: Mass Sgectrum for
C33H49N506 (611.77); found FAB (MrH) + =612. 5
Preparati on of Exanple 1628 WO 2005/ 08 72

PCT/ U52005/ 773 150 V V
0=C=N \/\O

X /J/\TN\/& 0

1610d 1610

NH,

The isocyanate 1610d was converted to the target compound 1610 as
described in the General Schemes, Method C using the appropriate reagents
and Intermediates.

Preparation of Example 1620

N D\f
SRS LT

BocHN._~, BocHN \./\o/\@
z B —— = 1
/I\ /l\

1655a 1620a
A suspension of the alcohol 1655a (3.46 g, 12.8 mmol), benzyl bromide
(10 mL, 84.2 mmol) and silver (I) oxide (5.0 g, 21.6 mmol) in acetonitrile was
stirred vigorously at 76 °C in an oil bath overnight (18 h), The solid material
was filtered off and the solution was concentrated in vacuo. The product was
purified by flash column chromatography eluting with 5-40% EtOAc/hexane to
give the desired product 1620a (0.78 g, 20%).

Step 2
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HOHONNNH2 NNNHR2 OOOO OOONHON\H NH NH
BnO~- ~~< 1629 HO, - X 1628 To a sol ution of conpound
waems/0§B37250 nmg) in MeCH (2.0 mM-) was added PRETZUSZ005/065773
w v, 5.0 ng) and the reacti48n was stirred under
hydrogen atnosphere for 1 h, filtered through a pad
of celite, concentrated and purified 5 by
chr omat ogr aphy over silica gel usipg, acetone-hexane
(4:6) Bty equi red conpound 16280 ) as
a white so d pectrumfor C26 06 . 65);
found FAB (IMtH) + =7522. 6. Preparati on of Exanple 1633
V CH NH NHZGZOBnO NCO + OO HCl. 2N 16&%9b 1633a V O
ONH NH2 O O NH BnO- 1633 10 The required
tit @me%%ﬁﬁﬂ%waﬁage@@m frem %620m ageerdisg dg dheat e

Wsaé%sm% éﬁﬁ§1§qae§ es from1.17 and

using proce estr ed for Exanple 1629.
Stdpgs spectrum for C34H51 N506 (625.80); found FAB

( M+H) +H&H§l$6 8O Preparation of Exahplg 16302
0 é A

Compound 1620¢c was prepared from 1620b according to the
procedures described for Example 1655, Step 3.

Step 4

.y Q %
X Dese

1620¢c 1620
The isocyanate 1620¢ was converted to the target compound 1620 as
described in the General Schemes, Method C using the appropriate reagents

and Intermediates.
Preparation of Example 1629

< H O
N N NH,
o) o)
O
Os-NH
NH
BnO
1629
Step 1
1% 1%
S\ y OH = 4y OH
o(p\(N NH , _}/[Nj\(m NH;
BocHN—; O 0 HCL.H,N %, O 0
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WD 2005/ 087725 PCT/ US2005/ 005773 151 v V. OO N NH
NH2Z NH NH2 OO OO OO ONH ONH NH NH BnO*M\ 1633
woiedossre82 To a sol ution of compound 1633 ( 1BCDURDPS/005773
in MOH (2.0 nL) was addedi®d-C (10 %w v, 2.0 ng) and
the reaction was stirred under hydrogen atnosphere
for 1 h, filtered through a pad of celite,
concentrat ed and purified 5 by chromat ography over
[ d
C1 1P aR4T8 (60 1) A5 200g IEKATP I diokdné P25 T gaction
wasrsélcmdmh rbom teératse for 3G880.68)d C¢lmmﬁram13tq WIBH) &V\thlte

. P of Exa 1647, V.
solls, 3648 (460 T et b GaRfaehtonva Wiy n B8R oy
stépp CO2H Ph C02Me  1647a 1647b  To a stirred sol ution
the comerci ally avail abl e conpound 1647a

N
~ -

M oY
BnO */&

HCI.HsN
1629b 1629a
BnO
1629

To a cooled (0 °C) solution of compound 1629a (395 mg) in CH2Cl> (25
mL) was added Et3N (0.57 mL), followed by the isocyanate 1629b (Robinson,
Ralph P.; Marfat, Anthony. Eur. Pat. Appl. (1991), EP 436333 A2 19910710,
53 pp) in a manner described above (Example 1655, Step 4). The crude
hydroxyamide obtained was used without purification.

A solution of the crude hydroxyamide in toluene-DMSO (2.0 mL each)
was cooled to 0 °C. To the reaction mixture was added EDCI.HCI (410.0 mg),
followed by dichloroacetic acetic (0.087 mL), after stirring for 2h at room
temperature, it was diluted with EtOAc, washed with 1N HCl, satd. NaHCOg,
brine, dried over MgS04, filtered, concentrated to yield a white solid which
was purified by chromatography over silica gel using acetone-hexane (40:60)
to afford the title compound 1629 (280.0 mg) as a white solid: Mass spectrum
for C33H49N506 (611.77); found FAB (M+H)" = 612.5
Preparation of Example 1628




10

(Al drich Chem cal Co., M| waukee, Wsconsin, USA,
250.0 ng) in MeCOH was added trinethylsilyl

wae@sosEehane (2.0 nk, 2M solution in PhMe). APCEUSRN05/005773

15 min the solvent was renmb¥ed and the crude was
redi ssolved in CH2CI2 (2.0 m -) and Benzyl oxynet hyl
chloride (1.5 equivalent) was added al ong with Et 3N
(1.5 equivalent). The reaction m xture \@ stirred
overni ghty diluted with W 2005/ 087725

PCT/ US20Q%4 005773 @152 Et CAc, washed su SSI elycyvlth
5 % Na2 sRtd. INaHges, 1 N HO,  br{ne
Ngs%ie ed, JconyfenttTated to yi aN

%VQ

whi ¢ parifiled Oy chrerategrap
usi ng Et[OA® hexan 1:3) to afford th C(ﬂrpound
(4130qgNHas a whit'€ solid: Mass spe@ for 5
C20H2404 (328.40); found FAB (MH) + : Step 2

,chf\?qi& ~O;Bjy 0-O-Ph  Ph comva., 647b
1647 647d 0 a solution of 0.413 f conpoun 1647b
in f
" R Br BB ep S 5 VB 2 I yf e
added RALCt (@ Orpamv} smﬁgabnd eh@miacmon e statetﬂuna’danehydwgen

was redi ssolved in Et and aci d| ed vmt&?
atrpospheigfen s, ﬂur@regﬁaroyghraamcéaf Gelite, cansentates ad pytied

by TP P Star Bl BRCRI Boabnbhabs (hg 16y the

requivetk covdpodnd 6628 Y22 9eu)ias a whiterselid. Elaep sp@otram for

cAd S deat BB To g BOE RS B3R 0. 055 mt) . The
Pljfeg%ﬁﬁ&‘i‘o%mlﬂem3 hggi Sd at 110 gr‘:g(rj 48\/2}”

MpSH4, filtered and concentrate to afford the
i socyanate 1647d. The crude obtai ned s used wi t hout

purification. Step 3 V OH HPh NCO + -
NOO TCE O NHZ 4

HCLH,N
1629b 1633a
4 o
%NH NH,
o} 0
o)
OsNH

NH
Bn0/>§ 1633

The required title compound 1633 was obtained from the isocyanate
1629b and compound 1633a (prepared from 1.17 and 10.11) using
procedures described for Example 1629. Mass spectrum for C34H51N506
(625.80); found FAB (M+H)" = 626.8.

Preparation of Example 1632
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1647d V 1629a 0 N NHNHR OO OO-NH NH O 1647 O/
Ph 20 Ph-' WD 2005/ 087725 PCT/ US2005/ 005773 153 The

w0 s@sysaTat e 1647d was treated with conmpound 16POHUSHNOS/Q5773
ng) in a manner descri bedljln Exanple 1629 to provide
the title conmpound 1647. WMass spectrum for CA0HS55N507
(717.89); found FAB (M+tH)+ = 718.8. Preparation of
Exanpl e 8 VOV NHONH2 ONONHNR, ~ ONO -

NH O O OY NHONHONH o' Phl647HOl\8/48 5 Ph-' Ph
To a solg@ on of c npound 1647 in MeCH added &N
HCl aft mE N L havHVeOH was renpved( a

was % ed in dfhyl acetate a%
satd O The _cr@de was purifie r
over Si I | c&® gel u g acetone-hexane (40“:5 _

t he ﬁit/ conpound 1648 10 (25.0 ng?

sipgct rum for C32HA7NS506 (597. 75) NI—F ound FAB
Bno@ 59844 HO/>< 1632

To a solution of compound 1633 (10.0 mg) in MeOH (2.0 mL) was
added Pd-C ( 10 % w/v, 2.0 mg) and the reaction was stirred under hydrogen
atmosphere for 1h, filtered through a pad of celite, concentrated and purified
by chromatography over silica gel using acetone-hexane (4:6) to yield the title
compound 1632 as a white solid (4.2 mg). Mass spectrum for C27H45N506
(535.68); found FAB (M+H)" = 536.7.

Preparation of Example 1647

0 0
0
OYNH
O 1647
o—/ Ph
Ph——/
Step 1
OH o PN
Ph/§<CozH Ph)><cozlv|e
1647a 1647b

To a stirred solution of the commercially available compound 1647a
(Aldrich Chemical Co., Milwaukee, Wisconsin, USA, 250.0 mg) in MeOH was
added trimethylsilyl diazomethane (2.0 mL, 2M solution in PhMe). After 20
min the solvent was removed and the crude was redissolved in CH,Cl (2.0
mL) and Benzyloxymethyl! chloride (1.5 equivalent) was added along with EzN

(1.5 equivalent). The reaction mixture was stirred overnight, diluted with
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Conmpounds in the followng table (Table 3) were

essentially prepared using the above descri bed
w@e@sostiees (Preparati on of Exanples 1610, 161BCT/USBRS)05773

1628, 1629, 1632, 1633, 16242, 1648, 1655) wth

appropriate reagents 15 and nodifications as descri bed

in the General Schenes for Preparation of Target

EROAT B Y98V el it A S0 Seda RAE NaHGQ 18! RO
bk, drigd(cvdr M@@ht flltéfeé / eﬁtraﬂed\{'d:ylelw 3 g\)hljitgés%ﬂé wl'l\ﬁ?

577.763 O-N ul 1602
wagporified byvhmmatqgmphy ovex diloa gel mmg EtOAchexane (1 :3) to

7%93}@}_5& %omlpwdnmeﬁ%s(ﬂ%mg 5aspg\|;\//h ite so QSJ %)assé@pec rum fo¥

C20H2404 (328.40); found FAB (M+H)" = 329.4.

Step 2
I~ /N
o/\O Ph O/\O Ph O/\O/\ Ph
Ph)><C02Me PhJ><C02H —_— I:)h/S<NCO
1647b 1647c 1647d

To a solution of 0.413 g of compound 1647b in MeOH/H,0 (5.0/0.5
mL) was added 0.735 g of KOH. The reaction mixture was refluxed overnight,
cooled to room temperature and concentrated. The crude was redissolved in
H20 (10.0 mL) and acidified with 10 % aqueous HCI and extracted with
CH2Cly, dried over MgSOQy, filtered and concentrated to afford the
corresponding carboxylic acid 1647¢ (392 mg). The crude was directly used in
the next step. To a solution of 123.2 mg of acid 1647¢ in toluene (5.0 mL) was
added DPPA (0.09 mL) and Et3N (0.055 mL). The reaction mixture was
heated at 110 °C for 40 min, cooled and washed with satd. NaHCOj, dried
over MgSQ,, filtered and concentrated to afford the isocyanate 1647d. The

crude obtained was used without purification.

Step 3

V
A OH

A~

g 0" Ph PN NH,
NCO o) o)
Ph o)
NH, HCI
1647d v 1629a

OYNH
zLNH
O 1647
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N 1604 ~ 0 A547.693 O/NHVNH H V  NNH -- O
1605 A 665.871 O NH O NH2 Il O 1606 > ~ 0 A 651. 845

wWORIOPSE723/ NH2 1?2 p "N 1607 >, ~ 0 A 561. 72 ErNMHSIONGA05773
HO WD 2005/ 087725 PCT/ US2008/ 005773 156 V N NHz 1608
0 B679.855 O\ "NH\Ilv \ NH / OV

The isocyanate 1647d was treated with compound 1629a (90.0 mg) in
a manner described in Example 1629 to provide the title compound 1647.
Mass spectrum for C40H55N507 (717.89); found FAB (M+H)" = 718.8.
Preparation of Example 1648

V4

~ -
< -

0
NH NH, S o
o
0

*/N& o Q\WNH NH,
O NH */&O © ©
I\LNH O
o jLNH
HO

O__/ Ph 1647
ph—/ Ph

To a solution of compound 1647 in MeOH was added 6N HCI after 30
min, the MeOH was removed and the crude was redissolved in ethyl acetate

1648

and washed with satd. NaHCO3. The crude was purified by chromatography
over silica gel using acetone-hexane (40:60) to afford the title compound 1648
(25.0 mg) as a white solid: Mass spectrum for C32H47N506 (597.75); found
FAB (M+H)" = 598.7.

Compounds in the following table (Table 3) were essentially prepared
using the above described procedures (Preparation of Examples 1610, 1614,
1620, 1628, 1629, 1632, 1633, 1647, 1648, 1655) with appropriate reagents
and modifications as described in the General Schemes for Preparation of

Target Compounds, Methods A-E.
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M chael i s- Menten equation for conpetitive inhibition
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The present invention relates to novel HCV protease inhibitors. This
utility can be manifested in their ability to inhibit the HCV NS2/NS4a serine
protease. A general procedure for such demonstration is illustrated by the
following in vitro assay.

Assay for HCV Protease Inhibitory Activity:

Spectrophotometric Assay: Spectrophotometric assay for the HCV serine

protease can be performed on the inventive compounds by following the
procedure described by R. Zhang et al, Analytical Biochemistry, 270 (1999)
268-275, the disclosure of which is incorporated herein by reference. The
assay based on the proteolysis of chromogenic ester substrates is suitable for
the continuous monitoring of HCV NS3 protease activity. The substrates are
derived from the P side of the NS5A-NS5B junction sequence (Ac-
DTEDVVX(Nva), where X = A or P) whose C-terminal carboxyl groups are
esterified with one of four different chromophoric alcohols (3- or 4-nitrophenol,
7-hydroxy-4-methyl-coumarin, or 4-phenylazophenol). lllustrated below are
the synthesis, characterization and application of these novel
spectrophotometric ester substrates to high throughput screening and detailed
kinetic evaluation of HCV NS3 protease inhibitors.
Materials and Methods:

Materials: Chemical reagents for assay related buffers are obtained

from Sigma Chemical Company (St. Louis, Missouri). Reagents for peptide
synthesis were from Aldrich Chemicals, Novabiochem (San Diego, California),
Applied Biosystems (Foster City, California) and Perseptive Biosystems

(Framingham, Massachusetts). Peptides are synthesized manually or on an
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automated ABI model 431A synthesizer (from Applied Biosystems). UV/VIS
Spectrometer model LAMBDA 12 was from Perkin Elmer (Norwalk,
Connecticut) and 96-well UV plates were obtained from Corning (Corning,
New York). The prewarming block can be from USA Scientific (Ocala, Florida)
and the 96-well plate vortexer is from Labline Instruments (Melrose Park,
lllinois). A Spectramax Plus microtiter plate reader with monochrometer is
obtained from Molecular Devices (Sunnyvale, California).

Enzyme Preparation: Recombinant heterodimeric HCV NS3/NS4A protease

(strain 1a) is prepared by using the procedures published previously (D. L.
Sali et al, Biochemistry, 37 (1998) 3392-3401). Protein concentrations are
determined by the Biorad dye method using recombinant HCV protease
standards previously quantified by amino acid analysis. Prior to assay
initiation, the enzyme storage buffer (50 mM sodium phosphate pH 8.0, 300
mM NaCl, 10% glycerol, 0.05% lauryl maltoside and 10 mM DTT) is
exchanged for the assay buffer (256 mM MOPS pH 6.5, 300 mM NaCl, 10%
glycerol, 0.05% lauryl maltoside, 5 yM EDTA and 5 uM DTT) utilizing a Biorad
Bio-Spin P-6 prepacked column.

Substrate Synthesis and Purification: The synthesis of the substrates is done

as reported by R. Zhang et al, (ibid.) and is initiated by anchoring Fmoc-Nva-
OH to 2-chlorotrityl chloride resin using a standard protocol (K. Barlos et al,
Int. J. Pept. Protein Res., 37 (1991), 513-520). The peptides are subsequently
assembled, using Fmoc chemistry, either manually or on an automatic ABI
model 431 peptide synthesizer. The N-acetylated and fully protected peptide
fragments are cleaved from the resin either by 10% acetic acid (HOAc) and
10% trifluoroethanol (TFE) in dichloromethane (DCM) for 30 min, or by 2%
trifluoroacetic acid (TFA) in DCM for 10 min. The combined filtrate and DCM
wash is evaporated azeotropically (or repeatedly extracted by aqueous
Na2COg3 solution) to remove the acid used in cleavage. The DCM phase is

dried over Na2S04 and evaporated.

The ester substrates are assembled using standard acid-alcohol
coupling procedures (K. Holmber et al, Acta Chem. Scand., B33 (1979) 410-
412). Peptide fragments are dissolved in anhydrous pyridine (30-60 mg/mi) to

which 10 molar equivalents of chromophore and a catalytic amount (0.1 eq.)
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of para-toluenesulfonic acid (pTSA) were added. Dicyclohexylcarbodiimide
(DCC, 3 eq.) is added to initiate the coupling reactions. Product formation is
monitored by HPLC and can be found to be complete following 12-72 hour
reaction at room temperature. Pyridine solvent is evaporated under vacuum
and further removed by azeotropic evaporation with toluene. The peptide
ester is deprotected with 95% TFA in DCM for two hours and extracted three
times with anhydrous ethyl ether to remove excess chromophore. The
deprotected substrate is purified by reversed phase HPLC on a C3 or C8
column with a 30% to 60% acetonitrile gradient (using six column volumes).
The overall yield following HPLC purification can be approximately 20-30%.
The molecular mass can be confirmed by electrospray ionization mass
spectroscopy. The substrates are stored in dry powder form under
desiccation.

Spectra of Substrates and Products: Spectra of substrates and the

corresponding chromophore products are obtained in the pH 6.5 assay buffer.
Extinction coefficients are determined at the optimal off-peak wavelength in 1-
cm cuvettes (340 nm for 3-Np and HMC, 370 nm for PAP and 400 nm for 4-
Np) using multiple dilutions. The optimal off-peak wavelength is defined as
that wavelength yielding the maximum fractional difference in absorbance
between substrate and product (product OD - substrate OD)/substrate OD).
Protease Assay: HCV protease assays are performed at 30°C using a 200 pl

reaction mix in a 96-well microtiter plate. Assay buffer conditions (25 mM
MOPS pH 6.5, 300 mM NaCl, 10% glycerol, 0.05% lauryl maltoside, 5 yM
EDTA and 5 uM DTT) are optimized for the NS3/NS4A heterodimer (D. L. Sali
et al, ibid.)). Typically, 150 pl mixtures of buffer, substrate and inhibitor are
placed in wells (final concentration of DMSO <4 % v/v) and allowed to
preincubate at 30 °C for approximately 3 minutes. Fifty pls of prewarmed
protease (12 nM, 30°C) in assay buffer, is then used to initiate the reaction
(final volume 200 pl).The plates are monitored over the length of the assay
(60 minutes) for change in absorbance at the appropriate wavelength (340 nm
for 3-Np and HMC, 370 nm for PAP, and 400 nm for 4-Np) using a
Spectromax Plus microtiter plate reader equipped with a monochrometer
(acceptable results can be obtained with plate readers that utilize cutoff

filters). Proteolytic cleavage of the ester linkage between the Nva and the
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chromophore is monitored at the appropriate wavelength against a no enzyme
blank as a control for non-enzymatic hydrolysis. The evaluation of substrate
kinetic parameters is performed over a 30-fold substrate concentration range
(~6-200 uM). Initial velocities are determined using linear regression and
kinetic constants are obtained by fitting the data to the Michaelis-Menten
equation using non-linear regression analysis (Mac Curve Fit 1.1, K. Raner).
Turnover numbers (kcat) are calculated assuming the enzyme is fully active.

Evaluation of Inhibitors and Inactivators: The inhibition constants (Kj) for the
competitive inhibitors Ac-D-(D-Gla)-L-I-(Cha)-C-OH (27), Ac-DTEDVVA(Nva)-

OH and Ac-DTEDVVP(Nva)-OH are determined experimentally at fixed

concentrations of enzyme and substrate by plotting vo/vj vs. inhibitor
concentration ([I] o) according to the rearranged Michaelis-Menten equation
for competitive inhibition kinetics: vo/vi=1+[I] o /(Ki (1 + [S] o Km)), where
Vo is the uninhibited initial velocity, vj is the initial velocity in the presence of
inhibitor at any given inhibitor concentration ([lJo) and [S]o is the substrate
concentration used. The resulting data are fitted using linear regression and
the resulting slope, 1/(Kij(1+[S] o/Km). is used to calculate the Kj value. The
Ki* values of some of the inventive compounds are shown in Table 6 and
Table 6A below:

Table 6

Example Ki*
& Structure (nM)
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H3C CH3 CH3 CF3 wherein R3184is OH or Oalkyl; and 5

R32 is H C(OCH3, C(OOQBu or CCONHtBu. 6. The

conpound of claimb5, wherein R3 is selected fromthe

group —consisting of the following npjeties; CH3 CH3

CH31 - KCH3 CH3 CH3 CH3 CH3 R31 CH3 0-4| 31 60 F F COR
COR31 WD 2005/ 087725 PCF/ US2005/ 005778 191{QJ CH3 '
03 --kj CH3 CH3 H3 OH Mg=Me O 10 ?3 cx2HCO2H C C
CH3 CH3 Me-~CF3 an i a

1121 ° 22

While the present invention has been described with in conjunction with
the specific embodiments set forth above, many alternatives, modifications
and other variations thereof will be apparent to those of ordinary skill in the
art. All such alternatives, modifications and variations are intended to fall

within the spirit and scope of the present invention.
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R18 R17 R18 R17 R18 0 R16 t85 RI5N)~O)yG/ RI19 R17 R18
wherein G = NH or 0O; and R15, R16, R17, R18, and R19
can be the sane or dlffe@!ﬂl_each bei ng
Whatdspkan‘dems’.y sel ected fromthe group consisting of H,
al k hete aIk I 10 al ken het e n
21 KL P ShRgtigmers pitisRy e oAy dagpmers, or
rac%rrﬁ(étes%'ﬁgaﬂ%dhﬁ&ﬁmd or¥ p Wérhﬁc@ﬁfl@l?’ addebteﬂjlé lBalt, Shvate

and R16 are directly connected orma four to
or esf@mpf reitteonerbungc shid eampetnd baviog tire gepakp! Rirgciwe
h | rec lﬁ? %ﬂnnected to forma four to eight-nenbered
S QVEI P&t ure, and (ii) likew se, independently,
R17 and R18 are dMrectly #onnected to forma three to
ei ght- 15 nenbered\cyclqdlkyl or heterocyclyl; wherein
each of said al kyl ,L-aryE, heteroaryl, cl oal kyl or
het erocyclyl can b unsubstituted or tionally
i ndependent|y subs{itute i npRet i es
sel ected fromthe ghou
al koxy, aryloxy, thiol wo 20f5/ 087735
PCT/ US2005/ 005773 192 al kyl hihi o, :
am do, va| kyl am no® alkylgulfonyp
' al kyl sul f onam do,
eto, carboxy, carbal koxy,
car boxam dg, car bonyl am no, al koxycar bonyl oxy,
al kyl urei do, aryl ureido, halo, cyano, and nitro. 5 8.
The conpound of claim7,Fastredain Gis NH. 9. The
onpound of claim8, wherein H R17 R18

am no,

wher
R'is H, OR?, NR°R"’, or CHR®R"®, wherein R®, R® and R can be the
same or different, each being independently selected from the group
consisting of H, alkyl-, alkenyl-, alkynyl-, aryl-, heteroalkyl-, heteroaryl-,
cycloalkyl-, heterocyclyl-, arylalkyl-, and heteroarylalkyl;
A and M can be the same or different, each being independently
selected from R, OR, NHR, NRR’, SR, SO2R, and halo; or A and M are

connected to each other such that the moiety:
M A

N\, /

Ly

shown above in Formula | forms either a three, four, six, seven or eight-
membered cycloalkyl, a four to eight-membered heterocyclyl, a six to ten-
membered aryl, or a five to ten-membered heteroaryl,

E is C(H) or C(R);

L is C(H), C(R), CH2C(R), or C(R)CHj;

R, R, R?, and R® can be the same or different, each being
independently selected from the group consisting of H, alkyl-, alkenyl-,
alkynyl-, cycloalkyl-, heteroalkyl-, heterocyclyl-, aryl-, heteroaryl-,
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and 0 N ;,32 10 wherein ¥2 is selected fromthe
group consisting of. H YO\ S NX and 000OO0O

h WO
s L o T e
aitenmetemﬁéam Ryiirf NBR rare cenaectpetp @aph odhrrrshithat NRRY

om t h 0 , M An=15 d
formst%f t%leﬁh TrH%m éb&%ﬁw 5 R19 is sel ec?gd o
f r oghti Keisf lid @l AemrBieciollewing moieties:

R6 o R o R®
R17 R18 R17 R18 R17 R18
0 R16
R15 -
or NJ\O/S(G i
R1® R17R™

wherein G is NH or O; and R'%, R'®, R', R'®, and R can be the same
or different, each being independently selected from the group consisting of
H, alkyl, heteroalkyl, alkenyl, heteroalkenyl, alkynyl, heteroalkynyl, cycloalkyl,
heterocyclyl, aryl, arylalkyl, heteroaryl, and heteroarylalkyl, or alternately, (i)
either R"® and R'® are connected to each other to form a four to eight-
membered cyclic structure, or R' and R are connected to each other to
form a four to eight-membered cyclic structure, and (i) likewise,
independently, R and R'® are connected to each other to form a three to
eight-membered cycloalkyl or heterocyclyl;
wherein each of said alkyl, aryl, heteroaryl, cycloalkyl or heterocyclyl can be
unsubstituted or optionally independently substituted with one or more
moieties selected from the group consisting of: hydroxy, alkoxy, aryloxy, thio,
alkylthio, arylthio, amino, amido, alkylamino, arylamino, alkylsulfonyl,
arylsulfonyl, sulfonamido, alkylsulfonamido, arylsulfonamido, alkyl, aryl,
heteroaryl, keto, carboxy, carbalkoxy, carboxamido, alkoxycarbonylamino,
alkoxycarbonyloxy, alkylureido, arylureido, halo, cyano, and nitro.
2. The compound of claim 1, wherein R'is NR°R'’, and R®is H, R is H,
or R wherein R™ is H, alkyl, aryl, heteroalkyl, heteroaryl, cycloalkyl, alkyl-
aryl, alkyl-heteroaryl, aryl-alkyl, alkenyl, alkynyl or heteroaryl-alkyl.
3.  The compound of claim 2, wherein R™ is selected from the group

consisting of:
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. wherein R®*' is OH or O-atkyl; and
R% js H, C(O)CH3, C(O)OtBu or C(O)N(H)tBu.
6. The compound of claim 5, wherein R® is selected from the group

consisting of the following moieties:
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1, wherein R14 is sel ectedifiromthe group consisting

of: He , ~" W-5 1-4 1-4 F N 1-4 1-3 1-3 1-3 1-3
|F 1-4 34 WD 2085/ 087725 RCT/ US2005/ 005773 "I98 - OH,
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7. The compound of claim 1, wherein Y is selected from the following
5 moieties:
R16 0 R16 0 R16
15 15
R \O%(G\‘;‘ R15J]\O/S<G\§;‘ R \O)]\O/S(G\éf
R17 R18 R17 R R17 R'®
o) R16
15
or R\NJ\O&G\;
R19  RI7 R

wherein G = NH or O; and
R’ R R' R and R can be the same or different, each being
independently selected from the group consisting of H, alkyl, heteroalkyl,

10 alkenyl, heteroalAkenyl, alkynyl, heteroalkynyl, cycloalkyl, heterocyclyl, aryl,
and heteroaryl, or altemately, (i) either R' and R'® are directly connected to
form a four to eight-membered cyclic structure, or R™ and R are directly
connected to form a four to eight-membered cyclic structure, and (i) likewise,
independently, R'” and R'8 are directly connected to form a three to eight-

15 membered cycloalkyl or heterocyclyl;
wherein each of said alkyl, aryl, heteroaryl, cycloalkyl or heterocyclyl can be
unsubstituted or optionally independently substituted with one or more

moieties selected from the group consisting of: hydroxy, alkoxy, aryloxy, thio,
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ary?su?fonyl suronamldlo alayisulfongrlﬁl?do arylsulfonamldo keto, carboxy,
carbalkoxy, carboxamido, alkoxycarbonylamino, alkoxycarbonyloxy,

alkylureido, arylureido, halo, cyano, and nitro.

5 8.  The compound of claim 7, wherein G is NH.
9. The compound of claim 8, wherein
H
R2<R18

is selected from the group consisting of:
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wherein Y®2 is selected from the group consisting of:

P 0 0 B H o %
HE’%/\[C])/ Y\lol/ , ;,,S\\O, >‘/N\O/ and\lo]/

R'®is selected from H, methyl, phenyl, benzyl; and
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Me--kCF3 and Me 0-3 FFFF Yis selected fromthe
w@e@apsTensi sting of: WO 2005/ 087725 PCT/ US200B¢ 0052083005773

200 R16OR16OR16 R11~-503G ~ R15~-0O- R1~QJ~O R17 R18

va%l% ei n E} geﬁi? g%hdéﬁ% KNG %é Qld;b%lgéﬁtlﬂéected

frorﬁQhé%lftﬂwﬁgomthe group consisting of: H ~ N~ N H-~Y
| NNLNYN -,NMe 7 0-30-3H HNNN, HHHH
HNNmmym”a,\/ﬁ AR o~

or alternately, the moiety:

is selected from the following moieties:

N N
l;J)o.g Yaz’N\)

N}“ }L‘
Si\) or O\SC\/l

10.  The compound of claim 9, wherein R is H.

11.  The compound of claim 1, wherein the moiety:
M A

o

is selected from the following structures:

10
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R19 is represerdgd by one of ¢%33f0||OMAng noi eti es,
NN rN "+ r\ O =3 ySZhN 0' -5~ N 5Sj 0~

and the noiety: -E N 0 ! 2005/087725
PCT/ US2005/ 005 N

o. Me Me Me e
I H ; | H . | H
0] O O

Cl
&l R_/F Br\/Br
o ;G o S o 3
P P OGRS IsPh
N ! N ‘ /kN |

Me

Py I @i Y



ONNNNO ol OOF,F <~ 4 O 00 alkyl~0 O al kyl"
SNHNOOI ~-NI ONN( O 9-~, ~p~O~j 0~00O
wO 000B0g7725 Br aryl\O CI\--Cl  aryl"™ NH O N O BEHUSN05005773
~NI' N OO OM G /M1®Bo0&- 0 p/ 5i2ior9 o o
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12.  The compound of claim 11, wherein the moiety:



17. The pharmaceutical conposition of claim16

additionally conprising at |east one pharmaceutically
waecwspsaRt e carrier. 18. The pharnaceuti cal coP@EDES1008005773

of claim 17, additionally t®ntaining at |east one

antiviral agent. 10 19. The pharmaceutical conposition

of claim18, still ditiopally containing at | east

one interferon. 20. e armaceutical conposition of

claim19, wherein saidg at\least one antiviral agent
is ribavirin and said at |
I

e interferon is
a-interferon or pegy

rferon. 15 21. A nethod
of treating disorders a§sociated with the HCV, said
met hod conprising admnisterhng to a patient in need
of such treatnent a eutical conposition which
conprises therapeutically effective anounts of at

is stleatad om herfplamagstrustued 1. WO 2005/ 087725
PCT/ US2005/ 005%¢a. 203 22. Theiet hod of claim 21,
wherein said adm stration is &al or subcutaneous.

23. The use of a<|>c' ound of | for the
manuf act ur e ofﬁkﬁﬂéﬁ%ﬂent N di sorders
associ ated w th the . 5 24. A nmetlhod of preparing a

phar maceuti cal conposi®ion for treating the disorders
associated with the HCV, said nethod conprising
bringing into intimte physical contact ®b | east one

conmpound Qfie claim 1 and | east one phq{_d@d\é%ti cally
accept abl e gaMei er. 25. bigt i g HCV

3 Yners,
rs, or

nﬂound xhj
prot easg AL bitory act?v' ~tor 10 erfa
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13. The compound of claim 12, wherein the moiety:

M A
\_/
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]
o
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is selected from the following structures:
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14.  The compound of claim 1, wherein R™ is selected from the group

consisting of:
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R? is selected from the group consisting of the following moieties:
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R? is selected from the group consisting of the following moieties:

k3

W v

CH3)\CH3 CH3/‘\CH3 CH3/‘\CH3 H\CH3
' CH 1 , , y
R%1 0-4

3
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—_— — —_ - T_CH,

L0 0 € R8
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RS and R'® maybe the same or different, and is selected from one of

the following:
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A pharmaceutlcal composition comprising as an active ingredient at
least one compound of claim 1.
16.  The pharmaceutical composition of claim 15 for use in treating
5 disorders associated with HCV.
17.  The pharmaceutical composition of claim 16 additionally comprising at
least one pharmaceutically acceptable carrier.
18.  The pharmaceutical composition of claim 17, additionally containing at
least one antiviral agent.
10 19. The pharmaceutical composition of claim 18, still additionally
containing at least one interferon.
20. The pharmaceutical composition of claim 19, wherein said at least one
antiviral agent is ribavirin and said at least one interferon is a~interferon or
pegylated interferon.
15 21. A method of treating disorders associated with the HCV, said method
comprising administering to a patient in need of such treatment a
pharmaceutical composition which comprises therapeutically effective

amounts of at least one compound of claim 1.
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22.  The method of claim 21, wherein said administration is oral or
subcutaneous.

23.  The use of a compound of claim 1 for the manufacture of a
medicament to treat disorders associated with the HCV.

24. A method of preparing a pharmaceutical composition for treating the
disorders associated with the HCV, said method comprising bringing into
intimate physical contact at least one compound of claim 1 and at least one
pharmaceutically acceptable carrier.

25. A compound exhibiting HCV protease inhibitory activity, or
enantiomers, stereoisomers, rotamers, tautomers, diastereomers, or
racemates of said compound, or a pharmaceutically acceptable salt, solvate
or ester of said compound, said compound being selected from the
compounds of structures listed below:
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phar maceuti cal conposition for treating disorders
was®wsosaeed wWith the HCV, said conposition coP@r/USing005773

therapeutically effective aWpount of one or 5 nore

conpounds in claim?25 and a pharnmaceutically

acceptable carrier. 27. The pharmaceutical conposition

of claim 26, additionally containing at \Jeast one

antiviral ggent. 28 The pharnmaceuti cal ¢anpositjon of

cl aj=a 27, /addit, off al Ly containing at__ | €as}_one NG
i nt ferfer on al pha jugatel 10 9.
The p uki c onposition of c > wherei'n

antiviral agent iSQ%Mbavirin d

sa d a?jrgast one Mmterferon is -intereron or
/J\E ylated interferon. 30. A nety treatnment of a
epatifis C virus associ ated di sorded,.. conpri sing

adm ni stering an effective anmount of 'one or nore
conpounds of 15 claim 25. 31. A nethod of nodul ating
the activity of hepatitis C virus (HCV) protease,
conprising contacting HCV protease with one or nore
conpounds @f claim 25. WO 2005/087725 \g

PCT/ US2005/ 05773 218 32. A neth
pre in ratd .ng one
heinD [ |ng.5dn1n|ste

therap- Iy effective anount of on

conpou N@f cl ai, 5. 33. The netho

whirei n t he HCV prétease IS th)NS a b5 protease
<84 >>Thg nmet hod of claim 33, whérei’'n {he conpound or

conpo inhibit HCV NS3/NS4a pro se. 35. A nethod

of nodul ating the processing of hepatitis C virus

(HCV) pol ypeptide, conprising contacting a
composition containing the HCV 10 pol ypepti de under

conditions_in which said pol ypeptide is*“processed with
one or nor} conpounds of claim25. 3 net had mi/§§
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26. A pharmaceutical composition for treating disorders associated with the

HCV, said composition comprising therapeutically effective amount of one or
5 more compounds in claim 25 and a pharmaceutically acceptable carrier.

27.  The pharmaceutical composition of claim 26, additionally containing at

least one antiviral agent.

28. The pharmaceutical composition of claim 27, additionally containing at

least one interferon or PEG-interferon alpha conjugate.

10 29. The pharmaceutical composition of claim 28, wherein said at least one
antiviral agent is ribavirin and said at least one interferon is a-interferon or
pegylated interferon.

30. A method of treatment of a hepatitis C virus associated disorder,
comprising administering an effective amount of one or more compounds of

15 claim 25.

31. A method of modulating the activity of hepatitis C virus (HCV) protease,
comprising contacting HCV protease with one or more compounds of claim
25.
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32.~N A'mdthbd bf treatitlg, preventDg; it amebokatogroneor morgs / N
sym’\;lal:c'omlg%frr}gpaﬁtis}( C{, corlnplrising administering a therapeutically effective
amount of one or more compounds of claim 25.

33. The method of claim 32, wherein the HCV protease is the NS3/NS4a
protease.

34. The method of claim 33, wherein the compound or compounds inhibit
HCV NS3/NS4a protease.

35. A method of modulating the processing of hepatitis C virus (HCV)
polypeptide, comprising contacting a composition containing the HCV
polypeptide under conditions in which said polypeptide is processed with one
or more compounds of claim 25.

36. A method of treating disorders associated with the HCV, said method
comprising administering to a patient in need of such treatment, a
pharmaceutical composition which comprises therapeutically effective
amounts of at least one compound, or enantiomers, stereocisomers, rotamers,
tautomers, diastereomers or racemates of said compound, or a
pharmaceutically acceptable salt, solvate or ester of said compound, said

compound being selected from the following:
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37. A compound of claim 1 in purified form.



