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WD 2005/ 085275 PCT/ US2005/ 006502 | NHI BI TORS OF

HEPATI TI'S C VI RUS NS3 PROTEASE Field of the Invention
wﬂihensmsment invention relates to novel hepati PCE/082005/006502

virus ("HCV') protease inhibitors, pharnmaceutical

conposi t PEABITBAt of FERYTIIRE OV IRGT @SEUWTFE?\W bitors,

nmet hods of preparing such inhibitors and net hods of

usi ng such inhibitors to treat hepatitis C and

rel ated disorders. This invention additionally

di scl oses novel 5 conmpounds as inhibitors of the HCV

NS3/ NS4a seri ne prot ease. This application claims

priority from U Vi ve appl i cation

Serial Nunber 601 ) ary 27, 2004.

Background of the Invention 10 Hepatitis C virus ( HCV)

bt At Sk bR B L B e

nhioitof B grigEit Sa%@@ﬁﬂfgg“ﬁﬁ’"%%@éﬁéﬁﬁfgm nhibore
methodamfemepaokpg)smmmmmmm ahdcaethods kd using Sehoinbdstosstb treat

hepatiti A 30 (AR SISOdETBe e dvaTion it Ry BediBses o o

compolhdhs Hhibihs 6fthd Hw Nei37e848 sefiHE fpr@@aaépahista;ﬁ)neauon
virus (HA & hepatitis B virus (HBV), delta Etltls

claims prienity fiaADY).S. pravinienglinaientirpplication &eaal;hlynﬁqqn 48,251 filed
BV), as well as fromother forns of I|iver

Februam%fi%@wch as alcoholismand primary biliar

cirrhosis. Recently, an HCV protease necessary for

pol ypepti de proceSS|ng and V|raI repllcat|on has been

i dentified, clolackapupdofibednvention ¢ . U s,

lEf Sitts ARiruéfHe J& ai#95en @bﬁl erﬁH RN vﬁ’QQ%at has been
MUS SN N

no acil ern.contal n rom

N lmphcateeirais thasma;mrtchesaw&aggnttm rrmnw,snomBriumbamlsa(MMBH)

prtou i ol hisoRRyh BPSHEL LB R B8 etz

Appncageh Pumi@&ndrmanwc@m/meméﬁ& EupSp PRttt Applicsispded

proxi mately 1893 nucl eoti des of the HCV genone,
Pubhcaaod Nm$EFf 381 &16).i NﬂNBIIdnatmbe distihgaished fremmtbertypes of viral-

consi st n prox Ly 2 f .the
incuced VG, dis e i 6 Atpatts BB VEKS ket Bl (-BV), detta
hepatltlé'(/ﬁ% fHDIQN&tBnRigal dVGruS-(CRIVY) AihG E@fs’[élﬁ-@é?f oir@s (EBV&s well as
3 protease is considered a nmenb
from other forms of liver disease such as alcohohsm and primary biliar cirrhosis.
Recently, an HCV protease necessary for polypeptide processing and viral
replication has been identified, cloned and expressed. (See, e.g., 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 chymotrypsin family because of similarities in protein sequence, overall three-

dimensional structure and mechanism of catalysis. Other chymotrypsin-like enzymes
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of the chynotrypsin famly because of simlarities in
protei n sequence, overall three- dinensional structure
wandsmesitani sm of catal ysis. O her chynotrypsi RETiUS2005/006502
enzynmes WO 2005/ 085275 PCT/ US2005/ 006502 2 are
el astase, factor Xa, thronbim, trypsin,. plasmn,
ur oki nase, tPA and PSA. The HCV. NS3. serine protease
are elastases fagtei Xa cthiombj, titypsing piasmiaf utdiénasy, yPARIAAIRSA. The HCV

NS3 St Bloliaeat repaniblaor PHROVSS Al a6 PobingHURS (Boprotein) at
the NSQVNS@@ emsnamiw Wszib/‘r\?éwéﬁa N%/ﬂ@ﬂbﬂﬁggﬁér@ and is thus

l'ication.,. This has, nade
r eSpOpSthl%ﬁUeger@nafmg mwlrabpmlgetdum;) viiiad replication.. Thls has made

e HESETRS ol AR RPN  Rarhlg oe
inventiVe bempbuhis cak:- meft g8ich (PrisiéhsBOoTHER Blsod@in iodlRste '?ﬁ@ n

determ ned that the NS4a protein, an approxi mately
procegging of hepaitin G viaus (HCY) pelypaptide. for the serine

LSRG hbcthor IR AR o e

polypeptids,ds aigutfastorlfoctheasdrine plotease aétiijty of MB3.e Aulstleavage of the

d
NS3/GAR R haie Vb REs4d b %?&Eéééygp%mdntramecunany. (ie., cis)
while B¢ Bty cléav% ¥agessird (‘c:é’s’slg?%e?gﬂé’&ﬁﬁr )t he.
presence. cysteln and. seri ne“-at* and
t Aaalyslse&féhe emaittd’absleavage sites &arl HCchTemasedevealetjl‘the, presence
NS4a/ b,., NS4b/ , _and. 5a/ NS5 uncti.qQ he. .
of cys\ea R4 3 USRI e R Hiatansst PP et cgpeerved in
the N84am4ﬁ1¢\194b/ﬂ§5a dMENS5NBEBjusets! tiHd ﬁ33ms4a junction
/NS4a is. postulated. to account for.
contamqa,;th’re@mne abPicand axeniee atiRi. The é)ys»Tlmetmmtram at

: NSS/@%% E‘s Sm{lféteitcgacco%& for t?]g%ggu%é‘égég& glgiatr&g%hqi%trgps
: ‘procegémg&%@ulﬁ‘? LAl T8bek 2§ P bt 357(@946)-@%0! g_yll'\%éd Sci (USA) -

ceavae ' site. |saso nore

91 88&&9@9&@@@. et ak (5906 Hfeoldingek Deisigns1:35e42. Thg NS3/NS4a cleavage -

site is{ s HI0ME 1 Qrdil o mitame i Mark e plber slpguses: s Ralykhalov
et al. (19490, VREL B8HBTL 7535 ﬁlr@%\@wbééh@o@ﬁ@tﬁa@%id@?esﬁ@ues in the
ef ficrlent cl_eavage See, e.g.,. Konoda et

region ypgram of tha/plegyag@gttegsqrmrpd ﬂqmifﬁjjlwircgea\(a‘gel—lc&ee eq.,
KomoB SR o0l R\ j3 B FaRA Faper ted | ncl ude ant] oxt dants
Nehibior£6f BE1B8giotes thait hape bekefiagpoAsd 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, Ingallinelia et al. (1998) Biochem.
37:8906-8914, Llinas-Brunet et al. (1998) Bioorg. Med. Chem. Lett. 8:1713-1718),
inhibitors based on the 70-amino acid polypeptide eglin ¢ (Martin et al. (1998)

Biochem. 37:11459-11468, inhibitors affinity selected from human pancreatic
secretory trypsin inhibitor (hPSTI-C3) and minibody repertoires (MBip) (Dimasi et al.
(1997) J. Virol. 71:7461-7469), cVHE2 (a “camelized” variable domain antibody
fragment) (Martin et al.(1997) Protein Eng. 10:607-614), and o.1-antichymotrypsin
(ACT) (Elzouki et al.) (1997) J. Hepat. 27:42-28). A ribozyme designed to selectively



25 peptide anal ogs. (see, International Patent

Application Publication. No.. WO 98/17679, Landro et
wal2005(02997) Bi ochem 36:9340-9348, |ngallinel | acewsalos/006502

(1998) Bi ochem 37:8906-8914, Llinas-Brunet et al.

(1998) Bioorg. Med. Chem’ Lét. 8:1713- 1718),

destmé(g}{gg%t ((ﬁ/MbaS ﬁ?\lft Rg% rr]gtzeir%b( ”ée”r‘égégt?@ﬁﬁ"('sé’g eBlIoWgrld Today
21721 bitors affinity selected from

n pancreatlc 0 secretory trypsin inhibitor
(Fﬁ@@’en(@bs alsol mads fodbyg @ P &ubdicatieng, NMRY. QN 0 9BHEST7 9epublished

Aol 0, 100V Pt U tiHa iep Eica), W Gzefeg. pubisned May

20 AP 00 O VTR S8 bl f,

1999 (Baehringey! '@'@Q?m Canadabidive desi gned to sel ecti veI y

FCTHE Bk Maleled B OMBoREN e 1ép0ERA i tholl8R8h or
hepat&‘éﬂ“&ﬁ (ﬁbr&ﬁdma 'H?éiﬁo n‘bs(d\i@‘r‘@@’ﬁ@hts]&ff&&%&}dm HCV infection is

Ref erence i s al so. to. the. PCT Publications,

currently pagn i\ mgtlorb@dmp%g@flculta@mq;atgban o forres 1o&hepatitis due

10 tothe W@ﬁ%ﬁﬁlﬁﬁeﬁgﬁé@%ngﬁgiid M@a %%ﬁ%)%tlorq u L{/\%}ﬁ%ata

indicaf1® k‘é'séthap 15V 7Y sandFeMrfyuﬂﬁe%rsW cirtisssidd i(?ggesls Patients
een | i cate

diagneS WG IGCaro8 ResqaIaUE heRRQTETLIRT R PRIt have & five-Siear survival

rate of‘ﬁ? 3006 8l heéreas thASCWitR TEcalizBg- urf?és?&é”t%l‘e%eﬁs{?&cé]ﬁn‘iér%&rélnoma‘
feri'ng. fromHCV I nfection curre y poor

have aifive-iystestivosal rateradiess thiahf1%ul t to treat than ot her

o R RO AP e s R R e

Jngelh@ﬁh FChAdHSALES, %Bli@ﬁéd@tﬁabé@% 2000)wibh dicfostls piéﬁtrde

years post cirrhosis. diagnosis. Patients di agnosed

,denvatw@mof Fpule: resectable. hepat ocel | ul ar carci noma

have a five-year gurviyal yrateg.of"! 0-30% whereas.

those. with. |ocaliz€d. “ynregéctabl e hepat ocel | ul ar

carci nona. have a. @ ye survival rate of |ess

than 1 % 15 Referenc®-is™yfade. to WD 00/59929. (US.

6, 608 027, Assignee: Boeh i nger ingel hei m (Canada)
Ltd;; Published Cct ober 12 2000) which. discl oses
pept| de derivatives of t for mul a:

Reference is made to A. Marchetti ef al, Synlett, S1, 1000-1002 (1999)
20  describing the synthesis of bicylic analogs of an inhibitor of HCV NS3 protease. A

compound disclosed therein has the formula:




R21 R22 ON3 Nt A 6 42 R 3 Reference is nade.

to. A.. Marchetti. et al, Synlett, S 1, 1000-1002
wO020898528 descri bing the synthesis. of bicyliecanabmgso6so2
. of an inhibitor, of HCV NS3 protease. A conpound

di scl osed therein has, thed4formula: 0 0O AcHN eH N N
__'OH OHO SH COOH WO 2005/085275 PCT/ US2005/ 006502
mefeeesrmeeiacaéscb madesto Wattten &f al Biagsgaric %Me@leelr@aﬂmc

(2000) Faotit- 568 Wwhigh %%S&SE?%*‘% Fegparetoy of fdaey selftildes o-
ketoest% &eﬁlﬁe@ﬂgs%gltéﬂ éﬁﬂ‘teﬂ'l)ﬂ 'flﬁ‘tgctﬁida!" ileél\r}% et hyl

ona I es also.
F@éﬂe@@ﬁfe&s dids sharfeetn WBD Gﬂf()%djér(AISﬁ@i%e Bcnehﬂngem“wH]elm
Publ i shed_Febr uar

5 LimitedBaplhac gaoiery A 2009 )tich #Rofo3eF piBEE-RERG dr e

formula: I~f NR3 HH
Ry

) Ry
H
H. A N N
S\H/ 2\A/ W/LN/l\”/ Rs
1 H
N
H

where the vanous elements are defined therein. An ||Iustrat|ve compound of that

/
1

Z

o

senes is:’

10
Reference is also made to WO 00/09543 (Assignee: Boehringer Ingelheim

Limited: Published February 24, 2000) which discloses peptide derivatives of the

formula:



OR5 ORg O N H where the. various el enents%re-

defined therein. An illustrative conpound of that
weenisass275s: CH3 H CH3 3 CH3 i O H3C HN N N  PCHUSE5/006502

OOOCH ONH 10 Reference is also nade to WO

00/ 09543 (Assi gnee: Boehringer Ingelheim Limted;

Publ i shed February 24, 2000) which di scl oses peptide

derivatives of the fornula: WO 2005/ 275

PCT/ US2005/ 006502 5 /Rs Al ,0 R5A14 O RN ~A3 H

R5 R4
0
o M N
\A3 N
H H
o
0

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

Ay

OH

series is:

HsC

e}
HSC><CH3/"\

H3C o

=

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

R21 W\ R22
oy
Q

OTN NPS ’

: 1

R® A O,,— ] i
R4 \D"’

wherein the various moieties are defined therein.



H OOH ONH where. the. various elenents. are.

defined therein. An. illustrative conpound of that
weenisass27s: N O. CH3 0 H3C CH3 H3C CH3 O NrpCHRS20056h6502

FHCHz \ OH ONHOSJ5 Reference is also, nmade, to

U S. 6,608,027 (Boehringer 6ngel heim. Canada) which.

di scl oses NS3. protease inhibitors of the type: Rz, 10

Ragrert therajesdiop hrpaiits € iAckde interferomoe(iNFy) aridacomblnatuon

therapy wnfh ri Savrlrﬁn %tnd mte?fret?orsjI e&ened : IEeremguer et 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.g., Hoofnagle et al. (1997) N. Engl. J. Med.

~5  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 therein) as NS3-serine protease inhibitors of Hepatitis C

ol I(
ﬁ%
10 ‘ N/KO

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

15 - 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, 2002, disclose various types of

virus:

formula:

lllu

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

20 thereto.
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WD 2005/ 085275 PCT/ US2005/ 006502 6. Current therapies

for hepatitis Cinclude interferon-a (INFa) and.
woanisiossa7zson  therapy with. ribavirin, and i ntecraIsems/006502

See, e.g., Berenguer et al. (1998) Proc. Assoc. Am

Physi ci ans 110(2):98-112. THese therapies suffer from

a | ow sustained response. rate and. frequent side

diferetis a réee foegew treatmends endtherapigsiiog HCWinfeatien. Thereis a

.. Med. 336; 347 I ' i S, ' I
need fpipomipgunile Lepld it thect erERuILGr PSRRI A RISEbh ftoRe or
more §/AptbAfBof jtAikes: , Vertex- Pharmaceuticals Inc)
publ | shed. tober. 11, 2001, which. discloses certain

cddhepe ishaneesk for methods efiragtmentmirpieverticnpramrlipation of one

defin th I.0).:25~ NS3- seri ne protease inhibitors of

or m”ﬁe%’&?‘?‘?f‘és. SLRRTRT N Pee oo 1 o My (Noo w
\THEr@ia rded foPrethdisifsr rhbBulbltify the attivity@fNednetsroteases,
speci fic compound. disclosed in the afore-nmentioned WO

particujanty sl OValISESHa isednp jotersentisiag the pampetndsgroyded

herei CH3 N J~O

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

polypeptide using the compounds provided herein.

Summary of the Invention

In its many embodiments, the present invention provides a novel class of

inhibitors of the HCV protease, pharmaceutical compositions containing one or more.

of the compounds, methods of preparing pha{maceutic'al formulations. comprising one - - -

or more such compounds, and methods of treatment or. preventi'oh of HCV.or ,

amelioration of one or more of the symptoms of hepatitis C using one or more stch- . -

compotinds 6r one or mare such formulations. Also provided are methods of
modulating the interaction of an HCV polypeptide with HCV protease. Among the
compounds provided herein, compounds that inhibit HCV NS3/NS4a serine protease
activity are preferred. The present invention discloses compounds, or enantiomers,
stereoisomers, rotamers, tautomers, diastereomers. and racemates of said
compounds, or a pharmaceutically acceptable salt, solvate or ester of said
compounds, said compounds having the general structure having the general

structure shown in structural Formula 1:



N \\// HOOOOH3C1 7~-CH NHNO CH3 N/ON 15
PCT Publications WO 01/77113; WD 01/081325; WD

w020332985 WO 02/ 08256; WO 02/08187; WO 02/ 08Rd4/USYD5/006502
02/ 48172; WD 02/08251; and pending U.S. patent
application, Serial No. 10/8052,386, filed January. 18,
2002, disclose various types of peptides and/or other
conpounds as NS-3 seri n&ommuta base inhibitors of
hepatitis C virus. The disclosures of those

' Whefe"hppl ications are incorporated herein by reference 20
RNE ]! egsm@m@/&@zﬁw%emw W%@QR‘%éTmaé ¢hé Same or
a need new treatnents and therapies for
dlffererlt,néanh being indepandently seleated &onbth%@r@yemlst@g&fdﬂ alkyt-,

5 alkenyl Igyrgl 'nﬁfrggrr%'eg?mﬁgﬁg?ﬁ% eig%% 'Fﬁéél?glatt?é)t@r c&? r’ afflalkyl-,

and he@b&?ﬁﬁk jof treatnment or prevention or anelioration of
5 or nore. synptons of hepatitis. C. There is. a

ea‘?fzi 1¥an B4 BRASambUr diffshehtdts Bdirg afddpéndently selected from

serl ne proteases, particularly the NS3/ NHa,
R, OR s*&ranb!RR osgawzman@aloh@r A@ﬁdd\drﬁie genperigstio each other
[.ei n There is a need for nethods of nodul ating the
SUChtrﬁ? % of the HOV 10 poI ypeptide using the

conpounds provi ded hereM ry of the. Invention

In its many enbodi nments, resent i nvention

provi des a, novel class ibitors of the HCV

10 protease pharnaceutlch“ c_agositions cont ai ni ng

one, nor e 15 of .t he conpounds,. net hods % bered

shown@beperm ﬁgrmﬁ@rlﬁ@wﬁﬁ'f@srafh@ﬁéh% PfnSCYRINRF PN embere
e 3 £ or afive

cos p Bl A G 0 Mertssitgg

to ten- mbrﬂﬂmedhetmbami of hepatltls C. usinhg one or-nore
E |s C(H) or C(R); ‘
15 . Liis C(H); C(R), CH3C(R), or C(R)CHz;

"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-, (cycloalkyl)alkyi-, (heterocyclyl)alkyl-,
aryl-alkyl-, and heteroaryl-alkyl-; or alternately R and R’ in NRR' are connected to

20  each other such that NRR’ forms a four to eight-membered heterocyclyl;

and Y is selected from the following moieties:

o Res ") R
- G, G-,
R15)S(G ¥R )ﬁ( ¥ R,s)Y e
R17 R R17 R R17 R18
0 0
o, O
15 G\ R15 G— VN? -
R\O& | § SO
R17 R"’ R1e R17 R R‘lﬁ R17 RS
R15 R16 }'?15 RS
{
W w)Y e AL s
O RY R18 R15\O"’N R17 R18 O RV R O rt7R™
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conmpounds or one or nore such formul ations. Al so
provi ded are nethods. of . nodulating the interaction
woR0@ns54ZV pol ypeptide with HCV protease. AnmDngCTs28/006502
conmpounds provi ded herein, conpounds that inhibit HCV
NS3/ NS4a seri ne protease abtivity are, preferred. The
present invention,, gses cgnpounds, or

wherewhﬁns Nser ©; anghRie ch’erera@d ROiabe the samer different, each

o LN SO T Sy PO s

alkenys, atéierdau(mmurultsynw meiemammyn dyclwkyhgtétbmml}el anyl, arylalkyl
structure havi the ner ysStructdire shown | g

heterogqyl,4d haferanialiy. ar AR etvﬁ'g o arg cppneciediiogach

other tggfroﬁunla?ol\ﬁr tde Wﬁh} ﬁ%{ﬁ@%@ : Wk}@%ﬂé@%ﬁ%ﬁ?%é@gcyﬁl structure,

and Ill@hmajﬁdepmmtly R anBR rarerbhineatedoio @dah ether to form a three
ent a' h1 I r}%t i nde deently selected fromthe
to e'grgrrﬂﬁ'ﬁ' Pl PXG pﬂéyoqr e § 5 al kenyl -, al kynyl -,
al k heter ar yl -,
wherewb%%e 9&“3 kyl, a%/‘}" hetgrpary. v, %&ﬂﬁ'hﬁ%#@?@ﬁﬂwwwn ke

unsubehggéﬂeg]@g tlﬁfhatllg %ﬁpg 'r%%gﬁegg mﬁﬂghéos» fdre o foieties
selectéiﬂ)ﬂﬁm mmgmpa;ormstmaimydram’albmearploxydmceaukyltmo arylthio,

amino?grrh%o, aﬁkﬁgmtm%atar)t/lgr%n@ a(?lthsulfonyl arylsulfonyl, sulfonamido, alkyl,
aryl, heteroaryl, alkylsulfonamido, arylsulfonamido, keto, carboxy, carbalkoxy,
carboxamido, alkoxycarbonylamino, alkoxycarbonyloxy, alkylureido, arylureido, halo,
cyano, and nitro. '

The above noted statement “A and M are connected to each other such that

© the mOIety

M -A'

o, ;f
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” can be illustrated in a non-limiting matter as foliows.

Thus, for example, in the case where A and M are connected such that the maoiety:
M A

N’

A

shown above in Formula | forms a six -membered cycloalkyl (cyclohexyl), Formula |

can be depicted as:
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A ML-E 10 shown above, in Formula | fornms either a
three, four, six, seven or eight-nenbered.

woyalsmaikyl , a. four to eight-nenbered heterocyctyis2008/006502
six to ten-nenbered aryl, or a five, to ten-nenbered
heteroaryl; Eis C(H or C(R); 115 L'is C(H), CR,
CH2C(R), or. C(RCH2; R R, R2, and. R3. can be the
same or different,./each belng i ndependent |y
sel ected. from the group 6onsisting of H, aIkyI-,
al kenyl -, al kynyl - het er oal kyl -,
het erocycl yl -, aryI .
(cycl oal kyl ) al kyl - rocyclyl)alkyl-O
aryl -al kyl -, and.
and. R in. NRR a

alternately R
h ot h& such

that NRR forns a. t-me

het er ocycl yl ; [ ed fro . 1 owi ng
noi eties:. 0 Rlis O-, N|R16 KG 7?58 RI15 ", R15
R17 R18™R17 pH R150~ R15) G~"'~ 0-
R17 R18 R1g{ R17 R18 R16 R16 015 R16 R15
RI6 i Rl ~XG 1| R15G OG-, s R16'N 0 8177 R18 R15-

0-N R17 Rg X B 0 R17 R s WO 2005/ 085275
PCT/ US2005/ 006502 9. wherein Gis NH or 0; and R15,
R16, R17 and R18 can be the same or different, each

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 A

\E/
oy

are connected to form a three, four seven or eight-membered cycloalkyl a four to: L

elght-membered heterocyclyl a six to ten-membered aryl, or a five to ten- membered
heteroaryl. :
The statement above: “alternately, R'® and R'® are connected to each other to
form a four to. eight-membered cycloalkyl, heteroaryl or heterocyclyl structure, and
likewise, independently R'” and R'® are connected to each other to form a three to
eight-membered cycloalkyl or heterocyclyl” means the following possibilities: (i) that
R and R are connected to form a cyclic structure while R and R*® are not; and (i)
that R" and R'® are connected to form a cyclic structure. The two possibilities are
irrespective of each other.

In the above-noted definitions of R, R’, R?, and R® preferred alkyl is made of
one to ten carbon atoms, preferred alkenyl or alkynyl is made of two to ten carbon
atoms, preferred cycloalkyl is made of three to eight carbon atoms, and preferred
heteroalkyl, heteroaryl or heterocycloalkyl has one to sfx oxygen, nitrogen, sulfur, or -
phosphorus atoms.

The compounds represented by Formula 1, by themselves or in combination
with one or more other suitable agents disclosed herein, can be useful for treating
diseases such as, for example, HCV, HIV, AIDS (Acquired Immune Deficiency



bei ng i ndependently selected fromthe group.

consisting, of H alkyl, heteroal kyl, al kenyl,
woet@rossd7kenyl , al kynyl , heteroal kynyl, cycl oabPkyius2005/006502
heterocyclyl, aryl, arylalkyl, heteroaryl, and

het eroaryl al kyl, or alternately, R15. and. R16 are.
connected to each 5 - other to forma four to ..
Synd r@ngmtanmmimd dlisardetsaisiyell as fier modulajing. the activity of hepatitis C

o (ORGSR oPeHhHiToy, S bR B GRS of
hepatlg\ﬁ @%ucﬁ%@ﬂ&l%oﬁmtc'ﬁémhbﬁ lor apfieliteatsmess bel done with

rein each. of said alk aryl, heteroary],
the mua;xtWea:bmnomdswaweu)eyomm pbaﬂn@fz@ut@ﬁb%@pp{s@pea or fprmulations

3 compqg?;fx 'r‘r@% l‘é%{mbggﬁgg “8@2'8%88#\% e gr OW Igto'ﬁgqbgte fkd that the

HCV p%fea'%)édﬁ@%be thé INSY or NB44d pooyeaédi The mhkny’dn\ldwcmmpounds can
thio, an no, am do, al kyl am no,

rylt
inhibit @memuea@ﬂﬂ heyegn alfa Begulateine ef%ﬁse%g géﬁ@@ﬁﬂt's C virus

eroaryl, al kyl sul fonam do, aryl sul fonam do,
(HCV)%@&D cgfreboxy, . carbal koxy, carboxani do, .

. al koxycar bonyl am no, al koxycar bonyl oxy, al kyl urei do,
aryl urei do,. hal o, gé/ano,! Snd ni E.r 0. 15 ' The
10 above not ed statene ONconnected. to.
SBEHImSHCthe E)r'&bnt ﬁv@ﬁtlﬁﬁ’ dRicYosdd e%m%o@'lds which are

ovvn anve in. Formula | forns either a three, four,
repremnked bys&nctmrald?cgmulaén@ea ebarmgcqa\dma!éy |accgp1ra<b{ﬁ sal@_solvate or

estor e, WhRran g aniono niaetes 2ab U abfen ;/TF " e

be illustrated in a, ,no t| tte ®s .fol
TRENothereraRadiment, Ry I§ E‘g m;@“ an& l'l(/l‘?fr'g Wherein R™

15 .tIS H, a‘ﬂﬁﬁg&& ‘F\%té‘rﬁﬁﬁﬁyf ke dd ”Ei/(%é(lkyl Mky‘ énllr ﬁkgn@@r@wgm_ -

orms a s mber.ed " cycl oal
alkyl alkenl/lo hliypil)or Hiedernadryl- alkylcan be depicted as: WO

0OaSr{o?tz?nggn%bo%e%%Z&9‘5{3030qe&ed from the group cons:stlng of:

o & § )
E/H,@L/M, ‘5‘5\6414, \Q/):}, \«15,

/ \4/)/1\ e“\(/)f&

,95\441/;\{:(': E/l\ é"\MJ\ ;\M{f |

OH OH
Ol G *L«/zgm,



IOLEONRL N1YYYY 0 YHOR2O OR3 One.
wWth. ordinary skill. in the art will appreciate that

weizoisioas27depi ctions for Fornmula | can be, arr PeeaSai05/006502

when A and. M shown above. in the noiety:. A L-E 5
are. connected. to. forma th2ee,, four,. seven, or
ei ght - menber ed cycl oaI kyl, a four t el ght merrber ed.
%/e&qcyclé emerrenbervgﬁ%\ or a.
to tén- msnbered heteroaryl st at ement
above. "alternately,. R15 and R16 are connected. to.
each other to ioformaf ur to. eight-nenbered

cycl oal kyl , hdf%r oar yl . ®het er ocycl f. structure,.
Lidkew 274 epemziL 7 anpd. are

conndcted.” to. dach] ot her 9 Iform-a t t'o

ei ght"henmber ed. ¢MEl oal kyl o et erocycl nmeans the

foIIovving possibilities (i) that R15 and. R16. are.
connect forma cyc |c stru tur while R17 and

R18 are. %d 1) 8 are.
connected t m a cycl tructur e’ two

pOSS|b|I|t|es are, 15 irrespective of each other. In
t he above-noted definitions of R R, R2, and R3
preferred al kyl is made of one to, terMecar bon. atons,

prefer al kenyl sr al kynyl \ made. o tvvo to. ten
carbon to reperre | el _] of three
to”s car atns, preferred. oal kyl ,

het eroaryl or hefér ocycl oaI i?)?i has one to Si X~ oxygen,
Nhidresh ermbblitientOR? is selected from the group consisting of the

following moieties:

— - .

CHs
~ ,
’ e
CHZF CH 1 ? 3 /( Y y y
CHs
i) ' F\) | FJ<F, F Fst ,
CF3 F CHy



20 phosphorus atonms. The conpounds represented by

Formula I, by thenselves or in conbination wth one
wonoosss78t her suitabl e agents di scl osed her ei RCTABL00B006502

useful for treating diseases such as, for exanple,

HCV, H'V, AIDS (Acquired |Int@ne Deficiency WO

2005/ 085275 PCT/U82005/006502 11 Syndrone), and.

rel ated di sofders II r ulat|ngM”the

activity of epat tls prote

preventin I|or t| or nDre synptons
atlon

of hepdGtis C S c t'r eat mp@
prevention or anelforatlon can. be done MAth t he

i nventive,.. conmpoun as well ., as wt phar eutica
conpositipns or f lation conpiiSing s

conpound W t hout|_ bei ng. I|n1ted theory, it
bel i evedyt hat ’ t e o HCV pr gt be, th 3 or

NS4a. prot'ddse. The inventiVe conpo nds. i nhi bit
such protease. They can al so modul afe. the ﬁ%bce33|ng
of hepatitis Cvirus. (HCV), polypeptide. 10 Detail ed
Descrjption In an. enbodineht, the present invention
di scl pses. ounds™whi ch. &fe repregent ed by
‘stryctural . kormula {M{% a ph sﬂg%ﬁutlcal y acceptable
sal §, solvate‘% est er~d her eof!i erein Rﬁ vari ous
moi gti es. are Gz deflnég,abové*hln anot he

enbodi nent , Rl |s NROR10, %and R9 is H, RlOEﬁé K. or
R14 whereln isis H, alkyl,, aryl

het e aIkyI heteroaﬁyl cy oal% aIk I-aryI
alky - het er aryI ar nonr
het aryl - IkyI nother nbodlﬁe , R14| ,

sel ed f t he g con |ng
1- 4?1F4 F 9-31-31 -\ ' 1- n= 03

<gF . £F ’ &F and
F
In another embodiment, R® is selected from the group consisting of:

T T o,
CHg™ "CHy » CHy"( OHs CHs @J 3\’\SCH3

CHS H3C

) S ’
0_4 ! 1 1 ! H3C
)



OH OH WD 2005/ 085275 PCT/ US2005/ 006502 12 J- OH,

~-Ov, ~O ~0O-1 , 1-3 M M MOHN( MN-~"-
w0 2005085278 N N N M S Sy Nand 1-3 1-3 1-BCTMS2005/006502

anot her enbodiment,. R2 is selected fromthe group.

consisting of the. followip noieties: CH3. , .CH3 '

({ ¢B8 11" CHRFCB CB 5FF FFF, F3C CFR3 F

CH3 FE2F' . v
$CF3 [ ] E J
0-3 ' , F

F F
F
k')o_g : H ! ’
SR e FER U
S COOH
0
CHgs COR31 COR3! CHg CH%H?’ '
s wanns e Me o
oRP NG}
O %
/}\ /’\/Me /&R:“ /I\/NHR32
’ CF3 ' '
] CHsn|_ I\
FsC ’ ' .G SBn HO™ “CH3
COOH 3 .
/T\J |\COOH , (5 : ’
S
CH % 0
CHs CHy ° 0 o
Me
Me Me 0_3 F3C CF3

OH



WD 2005/ 085275 PCT/ US2005/ 006502 13 F F NCF F F

FSC ' OS0-3 FOHO01" 1 OS(0O0-2 CH' ~H CH3 ,
weWsdsR753 3 CH3 F F F F O n= 0-3 n 0-3 n= BT3/US2046/006502

Fand F In another enbodinment, R3 is selected from

the group consisting. of: hw~f -Af CH3 O CH3 CH3

CH3CCH3 CH3 CH3 CH3 CH3 H3 SCH3 CH3-SJ 02Et 0-4 H3C

5/ 1/ OF F WQ.2005/ 0§75 PCT/§82005/ 0§502 14 uw
. ’ ¢ and ch/}\CH;;
CHa Rr31

HsC CHs CF3

wherein R*! is OH or O-alkyl; and

R% is H, C(O)CHs, C(0)OtBu or C(O)N(H)tBu.

5 In an additional embodiment, R® is selected from the group consisting of the following

moieties:
)\ /‘\ CH /1\CH ’/I\
OHa™ “CHs , ORGP e, [ O é ’
R CHs 0-4
@
.
CH
CH3 et

’ ' CF; CO,H H\COZH

Ci Cl

10



CF3 F 03 FFAV HCO0-3CF3 SCOOHO CH3 O CH3
CH3 COR31 COR31 CH3 CH3H3 M M O ~wWN JAM JMe R31
wOkRRBAssTF3 , | CH3J F3C' SBn , HO CH3 COCH PBTUS005/006502
LCOOH CH3 CHCH3 0 SO O3 nw M OH M Me 0-3 F3C CF3
WD 2005/ 085275 PCT/ US2005/09g502 15 C C Me Me F F

wane

- o M /I\CF and
! , ' . Me 3
0-3
F F FoF

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

0 R15/Oh{‘l R16
G—, G— G
Rﬁ)’}( 7 R,S/S( : R15/‘§( 7
R17 RS R17 R18 R17 R18
Q 0
o, 0
R15 G 15 - N
\0&18\; ' R \/N G é,‘ ’ R15/S\N/“§(G\c‘;
R17 R R16 R17 R R’lﬁ R17 R18
R15 R16 15 R16
O R'7 R'® R15\O-N R17 R18 R17 R18 0 Rri7 R18

wherein G is NH or O; and R™, R'®, R" and R18 can be the same or different, each

5  being independéntly selected from the group. consisting of H, alkyl, heteroalkyl,
alkenyl, heteroalkenyl, alkynyl, heteroalkynyl, cycloalkyl, heterocyclyl, éfyl, arylalkyl,
heteroaryl, and heteroarylalkyl, or alternately, R"® and R™® are connected to each
other to form a four to eight—membered cycloalkyl, heteroaryl or heterocyclyl structure,
and likewise, independently R'” and R'® are connected to each other to form a three

10 to eight-membered cycloalkyl or heterocyclyi;

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, arylamiho, alkylsulfonyl, arylsulfonyl, sulfonamido, alkyl,

15 aryl, heteroaryl, alkylsuifonamido, arylsulfonamido, keto, carboxy, carbalkoxy,
carboxamido, alkoxycarbonylamino, alkoxycarbonyloxy, alkylureido, arylureido, halo,
cyano, and nitro.

In an additional embodiment, G is NH.

In an additional embodiment, Y is selected from the group consisting of:



and H3C+CH3 R 31 H3C CH3 CH3 CF3 wherein R31 is CH

or OGalkyl; and R32 is H C(OCH3, C(OOQBu or
wWQR@SNEs7sBu. 5 I n an additional. enbodi nent, RBTIUS2005/006502
~ selected. fromthe group consisting of the foll ow ng

noi eties: 1-k CH CH3 CH3 CH3,CH3 CH3 CH3 CH3 3 R3l

CH3 0-4 310FFCCRCCRSl 0J CH3 0.3 CH3 CH3 H3 OH

Me Me O/'; O CF3 lQOZH COZHH CI CI 1OHV\D 2%5/ 0{@5275

PCT/ USZ@OS/ 0 rrb%; ég FF
\w her e |s sel ec ed from _the
f0| | 0 rg@ IN R16 ’ y
H H, H
Y31 H\‘S’S y3d N\rrrr y3! H}f . 6L N\‘?—. vl N\ef .
ﬁ/ | \%/ | jj % | Me%g
0-3 0-3
H 31 H
H H u N va R
;2 2 F° F 2;;
H " H
Y3 N Y3 N
Y32 o and- 0
Y32

wherein Y*' is selected from the group consisting of:



R

G R15 R17 R1I8 R15 G/ RI5 G Rl7 18 RL17 G OO
Rl~pG-{,s RI: NG O S:0OG-,s e RI5 NF R1l7 R18 R16 R17
werssRe®7R17 R18 R16 R16 R15 R16 R15 R16 R15&BZT/US2005/006502
G~ ,s. RI5 GOG1 R16.N~/G 1s R15-p,NT R177 R18 G
| R18 Ip' R17 7~R18 wherein1 iIs. NH or 0; and R15,
R16, R17 and R18 can be the sane or different, each
[ y g¢lected fromy the group. o

cy 'st' f H, yl e er oal kyl kenyl
hel r Yl YT er gal'Ryn cycto
cycl9/I aryI A2 \ary ahkyl _Nnet e?éary nd 0-1

heteroa yl al kyI or aIternater, R15 and R16 are
connect gd, to each ther to formag foyr to

. hepe : rFug,g 0 |‘ﬁ,.
sty uctlur e/o-1 an ke o€, , i nd@peldenfly - 7\ad .
tbve’?;i

ar e~€onnect ed ch other to. thr

ei ght - nenber ed. cycl aIkyI or h@ierocyclyl mhereln
each. saj d aIkyI ar het enloar c d

: ot i, U5

in -iy,s S ItU(ﬁd AW oneOﬂr, %mles

sel ected fromthe. group consi-sting of: hydroxy,
al koxy 5 aryl oxy, (t)hl o, alkylghio, arylthio, am no,

am do, [faJ.kyl am no ylam n {,kal sul fonyl ,
aryl I, m is aryl, heteroaryl,
al kyl sui femam do, afoM sul do,’ keto, carboxy,

carbal koxy, carboxani do, al koxycarbonyl am no,
al kox har bonyl oxy, Oal kyl ur ei doO ar yl ur ei do hal o,

cyan nd nitro.H I nNan addi t1on errbodHr’re?ﬂl Gis
NH. 5 e is sel ect! om
Lof 1885275 (4T VT,
1-4
O.
%
’ 0-1
0.
%



17 Y31 Y31 NNNNHHY31 Y31 Y31 1-2 Y31 N Y31l N,,
Y31 N\s, _ Y31 N, Y31 N Me 0-3 0-3 H Y31 N Y31 N
wo200s5ns5276 Y31 N Y31 N~ Y31 N Y31 N Y31 N 0- 2CQUR65606502
Y31 NV Y31 HY31 NY31 NY31 N and O N Y32 O O Y32
wherein Y31 is selected fr the group consi sting of:
WD 2005/ 085275 PCT/ US2005/ 0 502 18 O/ OO0 O Y1\
O Nyl2 ~~

OllZOldNOlOl p
4
12 Y12

12\ 'L"h 12/\}/L 1'1. . Y12/§‘>< 1"'—- ,
O O
12 e b 12/\)/L . Y12/§2< =

\ N
e @%““ M@ﬂxoiéﬁ '
o Ao N

0-1 0-1 0-1
5 gy i
\/\OJ\@/ X O/U\@/ \><O )1\9}; ,
0-1 0-1 01
0



NN::& , I i NO-1 01 NO-1 OOOO UO0-1Cso0-1
010 1-4 1-4 Op O00O0-1V-"1NH ONNH 0'NO1
woO 2005/08427501 + 010- 1-4 1-4 p~N H O-N N H10. @e€1/u82@5/006502
. 1-41-4iO-NHONIiO-NH ON 0-100-101 01 0-1V\D

2005/ 085275 PCT/ US2005/ 006562 19 It, olv O 0-1 "0-1
0-1 Y1z~ y12 Y12 Ol OO0 Ov C IS\/0-1. 1J0-1

_IISO]opOOl4Y1 2\My|2 101p01 0,
dlﬂ@k@% \\ Y‘z\“ﬁ Y”
Y12

1% (0] (@]
<%w;/%wﬁﬁ
-4 - ,

1-4
0

0O | 0 9] 0 , ,
A >W A e
ol

Y33

SJ 0-
o) o) o
171,. 1‘1., O\\/p -”LL‘
S~
MOW1“%1©§%
l /\N ’ '

Y12 o1
Y“Q)k ‘<\ .
@“O%O%C&
Q/H\ :’ﬁ «/\\/6\5‘3 and \ 5 r‘:‘

2 is selected from the group. consisting of:
O N N | *
Sq d
TATA L b e
and Y'? is selected from the group. consisting of H, CO,H, CO,Me, OMe, F, Cl, Br,
NH2, N(H)S(O2)CHs, N(H)C(O)CHs, NO2, NMe,, S(O2)NH,, CF3, Me, OH, OCF3, and
C(O)NH, and Y** is selected from the group consisting of:

53 . ™,
H Me™ and‘/

In another embodiment, the moiety:



0 00 <r)v-1i' 014 0O0)V-1
OO0 0 000-10-101 01-40 1-
100-1 010 \ /0-
O OY, V- 0-1 0-1

00-1 0-1 01, 1-4
40 gl 01pv-100

1 0-1 v O- PCTDSB0%/006502
0-1

wWOo[20050852250- 1 O-
\,0-10-1 O WD 2005/ 085275
PCT/ US2005/ 006502 21
M A
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$
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6] o -
_ A o
is selected from the following structures:
alkyl\Q ary|\O:
TP
A A
| |
o] o}
Me
o Me Me Me
H Me M Me H
,/lk Lo /'\ n /k oo
N
| N | N |
O
Cl E
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O O R E . O \\E
N .
| N | N I
O
Me
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0-4
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o ; o ,; S
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In an additional embodiment, the moiety:



0-10-10-10-1 / NO-10-10-1 S\~ss~ and e\l
Y32 is selected fromthe group. consisting of: HY 0O O
wO205am8278 and Y12 is selected fromthe group PCT/US2005/006502
consi sting of H CO2H, CO2Me, OVe, F, d, Br,. 5 NH2,
N(H) S(02) CH3, N(H)C(O CH3, bR, Nwe2, $(02)NH2, CF3,
Me, OH, OCF3, and C(O NH2 and y33 is selected from
the group consisting &: H )" and |n another
enbodi nent, the noiety:\ WO _Z2005/ 085275
PCT/ US2005/ 006502 21 MA E NI O is selected
fromthe follow ng strycturgs:. alkyl, Oaryl,, O OO
OOHOM M M M O HH1H NN O

is selected from the following structures:
alkyl aryl<

@
-\\O

Me M
Me e
\ e H %
R 3: H O S
/“\ - /“\ ! /L% ,
’ N N
N | l _ |

- X g
S 3O M



Br SCI F\F \,Br

OAM O OcL N
wO®2005M875N ~N O O O -

0 WO 2005/ 085275

and
_ "o o So
In a still additional embodiment, the moiety:
M A
\ /

/

$
1
P
@]
is selected from the following structures:
SN Cl_Cl FF

3\2 :: . ‘ Br\/Bl"
Q\/l
S0 é) <:>\(I)// and %//
,/‘%o /l\\o 0

In a further additional embodiment, R' is NHR'™, where R is selected from the group

consisting of:

L‘&/H ’ "Q/Me’ e’s\(\y , é’s\é/)/\ 1 f\w)m’
1



xcy ~NI OOO M OOON ;c(1l' OO OnSGCssS
)5x~2' ~IOO0OO0 MM OMO0O7: N~-NI ~-N OO O M
woRoigmsstzs OMe M | NNp \WN O O OO O O ecouses/006502
OHCO (Y( CSONH N~ Cl- 0 O and N oN

E—OH, E—OMe, ;\%OMe , @5\(\/)/1_\30H ’

Me Me Me

/\i\‘/;’ ’ \N" /U N
YN N
/\(N]1 /U, /\Q’

Me
S S
| ) | » . g/ >an %
f\%g/) j\ﬁg'\? & 13 d /‘\© ;

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

s i ‘LLL
|
,L,CHz,,Cgs,g,IH’”(’

CHg

& T s s
LRSI

n=0-3



O OO In an additional enbodinent, the noiety: WO

2005/ 085275 PCT/ US2005/ 006502 23 MA L E NI O is
weoeebwsmseds fromthe foll ow ng structures: al kyPeT/U82005/006502

aryl ~0 OO oNOOM M M~-M HO OHOO NN

~NOOO C VFBr Br 0@ NNN plOO

<o>—\,rrf '"“FM
| \ .
O—\w \_>L§
%\_\_

R3 is selected from the group consisting of the following moieties:

s ANAA Wy

CH3/|\CH3 , CH3/(|3\HCH3 CHs/i\CHs H\CHg %} ,
8 ' CHs + Mo4

’ R31



M O OgNSS)4, OM M MM O0OSS O0O N-~N
ONO OO0 OoNH O Ph'\ Ph-e, NHO N~N5000 W
waQeeB/eR5275 PCT/ US2005/ 006502 24 C1 1.7 Q OpSir/us2@sMhes02
O 0and NOOd OO In a still additional.
enbodi nent, the noiety: MA27L E N1y

- T “[_CHs

¥§CH3
CH3 +CHs 03 O/,S\\O ’
Q COzH lW\COZH

“Fs /‘\ d
an
, ’ Me MeCF3

-3 ’
F F F F -

Y is selected from the group consisting of:

H H H s o
Y31 H Y31 N\; Y31 N\‘:‘s Y31 N\{‘: Y N\;
M \; 1 3 i * I
1-2
H H

Y32

N y31 ﬁ y31 H
r,:‘ Y31 \;‘ ~ ; - e”
é @ and ij)
Y32

wherein Y?! is selected from the group consisting of:



O is selected fromthe followng structures:. C'-"Cl
F- FN5-"< N\.\OOOO~\0O0 1.7 0 Br,, _,Br N~
addi ti onal enbedrmsnios/006502

wOQo@/088279 andO 5 In a further
R1. is NHR14, where R14 is selected fromthe group
consisting of., HM, 1-5 28-4 1-4 FF 1-3 1-3 1-3
1-4 1 3 F 1-4 1-4 WO 2005/ 085275 PCT/ US2005/ 006502 25
oD 1-3 M M N 1 \
NG (S SRS )
0-1

1-2 0-1 , I/N I
N

0] 0 0O 0
”N 7 0-1 ? ”\&N 01’ &\/O 0-1 ! &\/N 01’
0 o} 0 0
Y12 211' vieN 777" 72 ‘%’
= = ( 01 (
x\/S 01 \\/S 01 - o1
1-4 1-4
0] (o) 0]
% %, %,

y

o-1 0-1 01 0-1
O H N Oy H N
| % I % | % | %
01 , 0-1 * < 0-1 < 01 °
. 1-4 1-4
O H’O"'N AN Oy
Coar . St S
( 01’ ( 01’ 0-1 01
1-4 1-4
e Oy Oy Oy
VSN VIS ST S Y e
0-1 0-1 01704 0-1"'0-1



M S S\ P-3/ Nand 13 G3 R2. is. selected fromthe
group consisting of the follow ng noieties: CH3 CH3
wGOIRs/08535CH3 F F FF F J F3C CH2F CF3 F CH3 EEFS2065/606502
n=0-3 WD 2005/ 085275 PCT/ US2005/006502 26 F f F F F
NCFF3IC " OSO0-3F O™ \I\IQ9~OOS(())02|) CH3 ' CH
CH3 S(Oo0-2 3CH3 F FF n03n -

O
X O %L'
| 0-1
Y1

Y12 1 2
o) o
n, , /\94 .,
Yu\\,\cs(\ozll\@& , \(12/\\/L /”\9/ . Ym\\\:s o/u\e; ,
o o)
>, s, Q{ =,
Y12\\<TOK\O/U\®0/- . y12\<CO(LO/K@O/-1 o wz\\\/ ! o/u\(); .
0
, P2 N)( h,
Y12\<§(\O 9 Y12\<§N(LO/U\®0/-1 ’ Y12\\C OJ\% 1
0 o
T, s -
(1 %, (ﬁﬂk 7 Yot (§ﬂ>< ot
1-4 14 o 1-4
0 T,
14 '
S e e
(%/\ 041 1_4( B 5 | ( Y,
14

0-1 o 0-1 0-1
\/\OJ\@}" \/LOW \XO b2



FFand F R3. is. selected fromthe group consisting.

of the followng noieties: CH3 CH3 CH3,.Il-kCH3 CH3
wWCLIBSOBR7€H3 R31 CH3 0-4 631 O F F COR COR31 PETN¥2005/006502
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In a still additional embodiment, the present invention discloses compounds
shown in Table 1, Table 2, Table 3, Table 4, Table 5 and Table 6 later in this
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specification. Also shown in the Tables are the biological activities of several inventive

compounds (as Ki* values). The range of Ki* in Tables 1-6 is defined as follows: A
<75nM (nanomolar); B: 76-250 nM; and C: >250 nM.
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In an additional embodiment, this invention discloses the following compounds:
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A still additional embodiment discloses the compounds in Table 8:
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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)., -N(alkyl)., carboxy and —C(O)O-alkyl.
Non-limiting examples of suitable alkyl groups include methyl, ethyl, n-propyl,
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
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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 alkenyl" means that the alkenyl Qroup 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-methylbut-2-enyl, n-pentenyl, octenyl and decenyil.

"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 llnear alkynyl cham "Lower alkynyl" means. about 2 to
about 6: carbon atoms |n the chaln WhICh may be stralght or:branched: Non-hmltlng

examples of surtable alkynyl groups mclude ethynyl propynyl 2—butyny| and 3o iy

‘ 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 multicyclic 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 naphthyi.

"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
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the a |keny| group may be substituted by one or nore.
' |Slubstltuents whi ch nay be the, same or different,

etCycloslkyls hidanerd nbriargmatic 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,
norbornyl, 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
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the heterocyclyl root name means that at least a nitrogen, oxygen or sulfur atom

Non- 1 i mi

respectively is present as a ring atom. Any —NH in a heterocyclyl ring may exist
protected such as, for example, as an -N(Boc), -N(CBz), -N(Tos) group and the like;
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 optiqnally 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.
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Non-Ilﬂmmlﬁ@mamplwdf stﬁfa@l@ardhyfl igredps. ﬁi@mwa phedyiinetiyl | 411 quinolin-3-
es of suitable. nnnocgcllc ycl oal kyl s.

ylmethﬂc%@@"“éﬁ@ itp Papst moigheisdpeatigh thec@‘lﬂ/'ohexyl
CHMRBERIY s M0l T MR 0SB FRpl oo

Preferred hydroxyalkyls. contaln lower alkyl. Non-hmiting examples of suitable
hydroxyalkyl groups include hydroxymethyl and 2-hydroxyethyl.

| “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 propanoyil. ~

“"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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nor bornyl, adamantyl and. the |like, as well as

partially saturated species such as, for exanple,
wona@wgs275t et rahydr onapht hyl and the |ike.. 30PCT/US2005/006502

"Hal ogen” or "hal 0" neans fluorine,, chlorine,

brom ne, or iodine. Preferrqq are. fluorine,

chlorine and brom ne. "Ring systen1subst|tuent nmeans

a"AlKDSY" Ihu,@hts aH élﬂgih@d ghmparm \ﬁhi@ﬁ&hé QA ghslip :saésogﬁfvf&;sly

system whi ch, " for “exa epl aces "an ‘aval |

rmn €,
descnrtlwf dNlissitinchexamplgsveb seite reo@!smsgmn&lezmae/memmg ethoxy,

orobfy Wl P S50, TR R i B o

etherfoxggenhe group consisting of alkyl,. alkenyl,
al kynyl .. aryl het er oary]| , aralk I alkylaryl
hefi®w anwvs aR@ndr@agiaup Ramyich ﬂh‘éﬁéy @5OYP.i8 &y praviously

dosof A R P N SR oo e ey o
naphmmoﬂye bah# da tieapheentl moiety isl tbm@rﬂh@rether oxygen.

PR oA 20 Bralb B BRONP i yhich (6 aralkyl group s as
prew&?élyf H@@ér}ﬂéd“'l\fbn-ﬁﬁﬁﬁﬂg éf(é}hﬁ :oﬁl’égﬁ?@%ﬁéémwd%@ups include

oal k het er oc
benzyl@gytam)l -1 NEP ,2-namt(thala)1erTNHhaxy<le He, bofidritithe parent moiety is through
1Y2N-al kyl -, . Y. Y2NC(O) -, Y1Y2NSO2- and - SO2NYI Y2,

the e LPEYIP1 and Y2. can be the same or different and.
ar ki slePRRARRIAY afk§l- Scbﬁfhﬁ FnQﬁh'bHQhQraW rokd is as preyiously

consi sting of hydrogen, g . cycloalkyl,
descrifiegl. Nﬂn-hmltmr@(ameheémfwﬁg letalle\ri lo grotps iatkidermethylthio and

ethyltﬁi?g, btf‘ma @t%e\é@rﬁnt @9@%@‘3&@%‘* g@hﬁgﬁsai \glorrs (one
H’mlta@cmmxéoan)aryars Grouprg wiiots eyl gfécgmla@pa@ﬁnously ,
- SUCh: oi e 5{ are nethyl ene_dioxy, . ethylenedi ox

Pppolim lgygdaxqm@ers.0£éuItmacawmmrm%mcwesmyﬁhlo and.

’ naphtﬂwhl{)@ﬁ'h@’bﬁmlﬁ tlge a?entrgorrtre%lsatﬂg? iﬁor rmﬁﬁ}fy' means .,
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..a.non-argmatic, saturat icyolib
T 1'Arm1]kylthyzﬁimeammap iHralkylgS agrity ‘ia witioh' tla@étélkﬂl@roum% as

previdjisiassortied, RiDiBa amile of s SiiRble ARG orwp i

benzylthi) THYSORIMd the Fareht A %\?’IQ“P’?[‘?HI@ ulf@@r bon, . for

‘exanpl e nitrogen, oxygen Pone or in.
c Alsdxymaronyl” reans an alkybO-CQe gami,lmd\dmt lioktyrgpexamplesrof

suitable afkoxycar%onylO ér%%%gtmclzlﬂdé I%Bethcr);(ycgarggr?)t/l%rrqd eahg;)%arrgonyl 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.

"Alkylsulfonyl“ means an alkyl-S(O3)- group. Preferred groups are those in
which the alkyl group is lower alkyl. The bond to the parent moiety is through.the
sulfonyl.



het erocycl yl s contain about 5 to. about 6 ring.

atons.. The prefix aza, oxa or thia. before the
waebwrossys| yl root nane neans. that at | east aPCT/US2005/006502

nitrogen, oxygen or sulfur atom respectively is

present as a ring atom. An NH in a heterocyclyl

ring. may exist protected such as, for exanple,. as

amp Ayl medsE T hryl-SQ¥,]Agrbuf! PHE baRd to ‘tﬂi@ pbrém mdiety is

such protections are also considered. part of this.

througi then suléonyl. The heterocyclyl can be opt| onaIIy

S BBt Sty n¥an T hst ofe BPmolt 3V 8Bgens qn the designated

atom ?glﬁémééécﬁmtﬁ %fsm@dld?ﬂrﬁmhe'ﬁﬁ@lcétddr?@ap providdd that tHeom
he heteroc can be optionally oxidized, to

5 desugnated atony %prma?/ emound@r the- thtm @rcumstanegsisinat exceeded,
and tl&%{{g% g@% @ﬁoﬁ XE5MR Etéa%\‘%é&hbﬁ H&’@ﬁ%ﬁda@mn fisH)l?Ftltuents

rings |nc pyTrOr
and/opivafiablesrare ,pehmis&FMé ionyy if subh @Umukhatidnsy‘esult in stable compounds.

. thiazolidi n di oxany] ., . tetrah dr of ur
By “stable sApRPUTA |pr ﬁt@ixw Stfuﬁwén'ﬁ &Rt GHEOmARHNY & il gutrciontly
robusx\gg égR/ﬁ/eOi%é%ﬂé RCH ﬁ@gpééégr@@%ﬁ%unyﬁoﬂa POUEbH mBEur re, and

that I'n hetero-atom<containi ring systems o
10 formuidtion lntmaarafh"ammusmnearmmnceag&mthydroxyI gr oups on

dj acent  t N, ,Q. or. | |
¢ AbRdsmarenc o g e iatdend orlsn WP et il dPer of
substﬁn@ﬁ@eéo.hﬁbah@@tc@ﬁ\b.ﬁaﬁ§n abBhts AP Ifke, FéTerd 1Lat'1BAS one, and
5H there is no. -OH attached. directly

up.to ttlme mmum mwnhedo'b_qh%mwa"ﬁ and|physieally getmissibleesubstituents,

‘compﬁgﬁ d céo?%ug%@% %agéﬁgaﬂc&{@ﬂ?euﬁgﬁtaa% gg%éerg)ﬁ)?'ggid%d Hgsendmg on
15, “the cateky @u@;ﬁttetiﬁhlq&éﬁ ahd. kr@Wl@!@d@n@WeH)knb\hh&wthwm elans of the: -

'-2~:‘_'-:concemed artlsan

The term optlonally substituted” means optlonal substltutlon W|th the specmed

A '~’groups radicals or moieties. -
The term “isolated" or "in isolated form" for a compound refers to the physical
20 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 compo(md 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

25 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.

When a functional group in a compound is termed “protected”, this means that

30  the group is in modified form to preclude undesired side reactions at the protected site
when the compound is subjected to a reaction. Suitable protecting groups will be

recognized by those with ordinary skill in the art as well as by reference to standard
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"Al kynyl al kyl ". means an al kynyl -al kyl - group in which.
the al kynyl and, alkyl are. asp..;reviously described

wo20@3r8fesr ed al kynyl al . kyl s contain. a ..| owePCT/US2005/006502
al kynyl: and a tower - alkyl group: The: bond. to. the
parent noiety is through t al kyl. Non |limting,

exanpl es of suitable al kynyTal kyl groups include

textbd&l&%oﬁ)ﬁmﬁwampI@T Veterpeadtial] ProfBative GRoups in organic
et er oar - oup in which. the heteroaryl. an

Synti@smwaﬂgwégy ew| m&l y described.. Preferred

'\g% [ O%B?J/%Y:;bj% Zﬁ‘@l ,aeb'gl é)r\éf:{(% | Il-ﬁy | etggro%ﬁrs mg[ than one time

in any O@hstm’entwfm #pkmaihy ) its aeRhition Oﬁ|eaf¢h37ccldfr@ﬁbb)(é indep@fdent of
bond. to the Rarent noi ety is. through. the al kyl.

its definijign 6% puemQthengeaTence. HO al kyl - group. in. which

aly gﬂsehﬁeiélpp{rfe\éﬂgmﬁ:c}é s'itfb‘ﬁd bisd r\%&%oe{qeéﬁ&ﬁn%ass a product
compasmgnheSpeélfledlu’a@’eﬂ&entm oiﬁdd anounts, aetwalﬂas any product

which e@%gycpe t q%ﬂr!&ir@cﬁy OI@&Q ettalpmébpn g( %:ey ég@ﬁ%{@r&gients in the

ecilibdl Shouhfte various groups are as. previously
5P CIdesc;rhl bed. The bond. to. the parent noiety is through.

t Reodragh ang |solvam$béﬁreecbmp9umd3:ohma:i inventicoware alsayl| .

Non-|i,mt t abl 2
contefittateti Bertifog S Wit iorodkugt a5 Sinioysd heaé‘aw&q%sgascoampound
that i$24 WrogpFcur&ramiich m[%h abmiitiStratfsryto 8'sABfRct, urkfergoes chemical

previ ousl descri bed. The bond to. the parent nvdiety

conversionttiyrgtabolin @r cheauesliprosgssesitaivield @ campawna of bormula 1.ora

sait ok S B, 0 Il R hE G R Aoy e ha Ktougfitana v.

“r StellagPky dréds agNowve! Delivdry Systdras ¢ $37). 1060the A L. SSSymposium:w i

previously described. Non-limniting exanples

3 Seﬂewfidavm%rom&@ (6r G imOrug Desiah RESE) Féﬂ‘M%B@yB Roche d k
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Amerﬁaﬂrlﬂ%‘?ﬁ\\écepﬁ@ﬁ m&g%%treﬁd%r@ @ﬁ%{on Epc?ssb %Bﬂgbf’whl?:ﬂ are:

nol e I'S throug

) :flncorﬂo%atelddaerélnmréerme theydte O -group in. V\/m ch the aryl -~

N T i gn%&wn
one oF‘ gﬁ&%ﬂ{éhgﬁiﬂe u-e@@ 0@8 ghﬁ/gicé asfb%ﬁ?ig)b ylﬁ?dr)rlgg% g/.'aélmg degrees. of
ionic amdabkyalen} banding mdudhngdhydrogen b)oadlngl Igcedginiisstaaces 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.

"Effective amount" or "therapeutically effective. amount" is meant to describe an.
amount of compound or a composition of the present invention effective in inhibiting
the CDK(s) and thus producing the desired therapeutic, ameliorative, inhibitory or

preventative effect.

The compounds of Formula 1 can form salts which are also within the scope of
this invention. Reference to a compound of Formula 1 herein is understood to include

reference to salts thereof, unless otherwise indicated. The term “salt(s)", as employed
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proprahgte@pﬁﬁndwatteb esuBtireiiés, BRilfates, thitaldies) liﬁi@c?é‘@ates SO
- ‘1-*1tolue@e‘aa1{9nat¢$ Al keawgesdpsylaies. kafub the like. Md;&onaﬂyé, amdg Iwhtch Al

= gene%l&%ﬁ} sﬁde#e@‘@ﬁftaﬁ #onyﬁﬁﬁ'na%&g%gpégﬁag@t%%y URLEN Satts from(

: basxcﬁﬁﬁartﬂmﬂﬁbﬂﬁﬁﬂﬂﬁ)un&%ré/knsrd:mbﬁpfnrlexaﬁqﬂéSb)aP Statilet al, -

previously described. Non-limting exanples of

sui tabl e, aral kyl oxy groups include 10 benzyl oxy and
wWQ-200508525 napht hal enenet hoxy. The. bond. to thecTpaz@®san06502

noi ety is through. the ether oxygen. "Al kylthio"

means an al kyl-S- group in l,ch the. al kyl group, is.
as. previously described. n-limting exanpl es of
hereﬁﬂu Ubﬁ@i& Aidig!ahs %rn%d)%ﬁ Lhiean®bPBrddHi® ac%ﬁdaﬁ well as
hio.. The to the parent noiety i1s th

basiq ﬁ@!t%isnrmd witlsirosgamic leind/ormeganic zasesr m adﬁtlongwbenp a compound
| S,as reV|

of Fopble f ciFaifi botn 43 3R i BUE it UfiEa3) gifbkcine or
imiddzate, e @lh@dldYé I’doltéty, Aitth as btﬂﬁ%& 'hhhtébttb'd)carBBS%yIMd

tothe par ent rmlet is th roug "t he; sul
zwitterigng kmnerﬁfsal‘ts'aéaaﬁs aforaed ppd age ngrlmi%cbwﬂhm the term "salt(s)" as

used S%il}ll Egg%%@b@d my%lrcggﬁteaipi%l A na?n-g&gé! %(ﬁoglcally acceptable)

salts airalpksfetreidpalihough othe? @alte ary hisd wsefullSalte @fthd SombpBunds of the
IS through the. sulfur.

Formui@Ir Edg?gglegtg ed, %g@mp@q by Racting @@or@pm of Formula 1. with an
amot'Stldcil b Pgsdé”%%@ﬁla%san 8§ l'%nttﬁ cg{nt?ﬂpké)m&%%ﬁ%ﬂ%h ‘as one in

groups I nc nethoxyca hoxycar bonyl .
whlctT Hee salbpnbmmtatesh or peam aquefousemedlsmtfbhmugb btyﬂya)phlhzatlon

o Mbnad A Al pweS Rta], Sidarasies. bonzoates,
benzéﬁé!étﬂf@ﬁé@é@ HRlifatés, waegnshtgéﬁee hefates tahphdrateld

napht hoxycar bonyl . bon the parent noiety
camphorsulfonsies fun‘@r@tgsbby(grpchlondaﬁ,alhydmpmideayhydrom:ss lactates,

malofhsC e St e, BB SRRl ﬂﬁw‘ﬁ%@%ﬁﬁ%ﬁm o

onyl. 30 "Al kylsulfonyl nmeans .an al

Camuﬁﬁryé,d&[(ﬁjo% op Wﬁ%r&%@gubgaltgaﬁtsp ?Jrrgﬁémg? | §é%ctlon 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, Washington, D.C. on their website).
These disclosures are incorporated herein by reference thereto.

Exemplary basic salts include ammonium salts, alkali metal salts such as
sodium, lithium, and potassium salts, alkaline earth metal salts such as calcium and
magnesium salts, salts with organic bases (for example, organic amines) such as
dicyclohexylamines, t-butyl amines, and salts with amino acids such as arginine,
lysine and the like. Basic nitrogen-containing groups may be quarterized. with agents
such as lower alkyl halides (e.g. methyl, ethyl, and butyl chlorides, bromides and
iodides), dialkyl sulfates (e.g. dimethyl, diethyl, and dibutyl sulfates), long chain
halides (e.g. decyl, lauryl, and stearyl chlorides, bromides and iodides), aralky! halides
(e.g. benzyl and phenethyl bromides), and others.
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The term "substituted" means that one or nore.

hydr ogens on the. designated, atomis replaced with a
weebwsmsson from the indicated group, provi dedPCrThak005/006502

the 5 designated atom s-normal val ency. under the

exi sting. circunstances is.qppt exceeded, and. that

the substitution results in a, stable corrpound

Cailitiuchtacid salté and baseisafgiate irtadded ty Bélpﬂdrﬁ&céﬂﬁcally
acce&g m ssible only if such conbinations result in stable

H{?ofeﬁ{@sw'th'wheﬁ%? ot thenipyantion andadliagil andthasetsatts are
consuHéréHe ivale f&’w%é gﬂns' of tﬁ{éf éh‘é‘s BH:! pu?ﬁ?@]q(}s for purposes

survive i So at| usefu
of the iamenfiam. ni xture, and io fornul ati on |nto an

o Phaapaially AooB A esiets Shine g oEREl CoppauRds mlude the
follomlﬁ% ngLI 4 pse )Sca @8@%@@ esfe?%bfh?ﬁé&’ gy%S%ﬁfﬁ:tagBH td'ﬁ Eﬁe hydroxy

[ east one,
groupsait. whieh themmr catbonylhamatyabf ’gheamarbphylsj acitl Ipprtion of the ester

e T T
propyﬂetlﬂtﬁﬂg Bg n‘lﬂJt)H? alkoxyalky‘I h@r eRampId, - metkely Fn%ﬂﬁm %‘H&f{yl (for

Emyare own within the skil
examples benzrflc)»rmf alkyhfes %ruplemben@xymetwbt anh dor gxample,

ohen 00 ] SRR g e . Bl e bl o

amind)e $21)1 sulfenkts eslfers; rsuchrasi alkyladedraiiyisdifdr (far eﬁ@ﬁ‘@w nd
refer

fs (; t) P‘ hysi cal 20 state. of said corri)ﬁu
methapgsutfopul)@) reynaeectd estebnifer @xample: Lovalylardsisolgucyl); (4)
phosﬂ?ﬁin‘é"t?‘ ??é’ 5R8: :(5) H{on“oo'@ Brafr%pgt?mbﬁ é’gtersTh?hé Eﬁgl‘phate esters

ora

.may beafmﬂ‘ter estemf iedHsy, fqn‘rmeampib aixate alﬁarmabdreanﬁpemwatnve thereof L
o ned froma. purlflcatlon process. - br. co
orbyﬁr%{?(gé2§ ﬁ%@?ﬂ?@?&gherel n-or*wekf known tofthe T L

: SEoM gl FImule 1 Sathd S5ke HolRIES tééterteoa r}]d’ﬁrod [ugs there;)f

characterizabl e by standard anal yti'cal gues

may. axigidn theiotawdemienic sorméor examplen\as aroamie sk|mnhedather) Al such

et s, bl A R B B SRR

eAﬂ@‘ﬂir@éls@ﬁibrg Wr%&aﬁ@l@'d@dﬁe’tﬁé%ﬁﬁéﬁs optieAiSorBRs and the like)
hydrogen atom(s) to satlsf t he val ences. Wen a

of thefn;ﬁé@ntcﬁmnp@tmﬂﬁo(mmu@ng él’r\%ﬂﬂh%ﬁ&”@r pelyates; estars @nd prodrugs
o the R 8l s he il Ao ko PBRL SR LRI GAS suo oo
thoseswltleh may exist due. to asymmetric.carbons. on various substituents, including
enantiomeric forms (which may exist even in the absence of asymmetric carbons),
rotameric forms, atropisomers, and diastereomeric forms, are contemplated within the .
scope of this invention, as are positional isomers (such as, for example, 4-pyridyl and
3-pyridyl). Individual stereoisomers of the compounds of the invention may, for
example, be substantially free of other isomers, or may be admixed, for example, as
racemates or with alil other, or other selected, sterecisomers. The chiral centers of the
present invention can have the S or R configuration as defined by the IUPAC 1974
Recommendations. The use of the terms "salt", "solvate" "prodrug" and the like, is

intended to equally apply to the salt, solvate and prodrug of enantiomers,
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when the conpound is subjected, to a reaction.
Suitable. protecting groups wll be recognized by
wohos@ssa7sh ordinary skill in the art as wel |l a6TWg2005/006502

reference to. standard WD 2005/ 085275

PCT/ US2005/ 006502 121 textRQeggks such as, for

exanple,. T. W. Geene et a Protective Groups in
stereOisGATErS, roBMEhE $hstomisH 1bos:%heﬁ)isorﬂ@¥& Yat&mapesr ﬁ%Yirugs of the

variable (e.g., aryl, heterocycle, R2, . etc.) occurs
'"Veﬂﬁ'ﬁ?éof’lpé’r‘\m@ﬁe time in. any constituent or in Formula

Lot BT RGNS e BB o,

esters sad.prodrugsrof the @ohgioundsasfiiuraiula O ereiiftendedté e intRided in the
enco%&tss a product conprising the speci fied
presei VERUQAt s. in the specified amounts,. as well as any

p ' "

C!)tﬁg ﬁgﬁdg@eg%\ooﬁ Giﬁéﬂstti%ctftﬁhf %ﬁco?é%b r}qisr 6EE ﬁfw.élg Pt the

therappulic applications mi«scusséd teceinig applm:htﬂe lto a@taeh conidehﬂ by itself or
nvention are also contenpl ated

to thencécﬂﬁgwagqﬂ grtcgp{hm HoNg ne %mo,gﬁ}gpgwrﬁér(gﬁprmula 1as
illustre R feSe>@nsSIBPRUAE nddhnictiate ;SHrHQrar?‘?l; r g%rsfé?ﬁ Wﬂg%tandmg

upon. adm nistration to a subj ect Ges Ch
also Qﬂﬂi*@@ﬁ@ ipbarmacewtical sompositiori@ntaraprisipg @uehma;npmmd or

compU e HRPREHSbr L G By S gp S imoounce,

pﬂ'hwddmboumds'lécoﬂraing htb tieen thvéntioh Zan’ have i@ abological
fro-drugs, as Novel Delivery Systens (1987) 14 of tgn

propexties; 4 PSW?HJ)%T thesgempeunds af Farmuler b gan Siednbibitors of HEY
prote%ﬁ%r rfalgge utic &th %%glg%to i §ﬂ%rq%‘?“ et gaﬁo ncgsdgf Fé!mula *fCan be

.combiredhwitth owblorrtma;eecompnmmdmelebmdl fr@hammlhfdrﬂfnﬁ enEﬁe et

physi cal association of :

 comppE) b gt Cror FealRg RiseaRpB psh gt XAMBIPEHCV, HIVG o -
(AIDS3 ‘Fléqlﬁ%d TRInREE %ﬁcleﬁﬂg %g/nﬂﬂ%/rﬁbf %ndar%‘fé{‘ég%é&aers as well as for

. 1 nvel ves varyl ng egr Ionic an cova

. ‘modutatingi thg actlwt,y otihepatitisdC vires (HEMdirotgasel preveatingiHCV, or-

sol v apabl e of isolation,

h
ameh?@illhg Sqrténﬁe%eeﬁyrgﬁgomg‘gf hﬁP@t't'ssér vent mol ecul es arer
| TRE CoATRIURdsIdT Fdiud ysﬁ@} bb&istdd8r e r‘hl&ﬁufaé:ture ofa

crystalline solid.. "Solvate" enconpasses
medicagnentite fregh disorders asseciatedwithdbe HE ¥ protéase| fariexample, the
meth(?d(%mbﬂ? n8fbrﬁ1l&r¥gf‘mt8 intimate contact a compound of Formula 1 a
pharmaceutically acceptable carrier.

In another embodiment, this invention provides pharmaceutical compositions

" comprising the inventive compound or compounds as an active ingredient. The

pharmaceutical compositions generally additionally comprise at least one
pharmaceutically acceptable carrier. diluent, excipient or carrier (collectively referred to

herein as carrier materials). Because of their HCV inhibitory activity, such

pharmaceutical compositions possess utility in treating hepatitis C and related

disorders.

In yet another embodiment, the present invention discloses methods for
preparing pharmaceutical compositions comprising the inventive compounds as an
active ingredient. In the pharmaceutical compositions and methods of the present
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25 sol vates. include ethanol ates, nethanol ates, and

the like. "Hydrate" is. a solvate wherein the.
weabosams2780l ecul e is H20.. "Effective anount™ 8CT/US2005/006502

"therapeutically effective. anmobunt” is neant to.

descri be an. anount of conp nd or a conposition of

the present invention effective in inhibiting the.

invenGBH( thie mﬂetmgu%dwmél (1} fyibléehlg steadimafistehed ﬁlpéﬂﬁ]b&ure with

aneliorative, inhibitor preventative effect.

suitabig cagigrpataiais suitablyse ctectwrthfr@asm@éo the infended fore of

admlﬁigﬁ‘gtlc\.% tl'?!o &rr] Jttgﬁlea'% ?}r%g)lsﬁ ep (%;Eb%{ %&}éﬁﬂ‘éﬁfé gggfl%gﬁ& ? ﬂeg or liquid

fi lled)l, poWdéEs forebasttntion | orab gels; elixies, @épergnbleeg@rmése SV,
|nd|cated T term"salt(s) as enpl oyed
SN S ibe /%MG@B$'§‘E%@th qwq%pealmhafmﬂﬁeagcal practices.

For eﬁ‘&n‘nglé 1518biaP ad{rf?r‘hgﬁ it lthe %Qﬁ%ﬁlegﬂ\% %Ps%i«%s?@g% active drug

acCl asl C sa orne
companenbmagrh@mmbmaemth bny axgli noremxlc/\pbmnaaazamﬁpanmdcceﬁtable

ot SR R G A i
dicald’ﬁ}hgiﬂbsphét& RaRfum RdtfafO talc! matlﬁﬂoi %tl‘fyl %ﬂmpliu‘fd forms) and

aci . zvvltterlons( i nner salts"
the liken Mereever, mhianodesirsic o meed&d tsgrtabredand@s) lubsieantss disintegrating

cgen S S SRR o IS TR BELE SRt anc

tabletslmdm@ be h;omm%bd&ﬂftcﬁn abdubb3e abeat 9b peﬁ%ﬁt%vé?ftlvb%mposmon

nmpounds. of the. Formula | may be. forned,
e§HH®P'8 bl%@erﬁé@&lvdﬁ @t%rcbog@lauf\dnaiﬂrai@ugaraa corn ameﬁtermns
naturﬁ'ﬂ?\‘@éyrﬂﬁe@&g&’mg ﬁrsna%s% 6[%@ al@’ ﬂ%t?v%ﬁfdﬁ%(ypheéhylcellulose

%‘polyeﬂ‘ryletnqaglgcmlmrtca\wasesn rAmnngmhambﬁmatmﬁ@rel Pidyobe avsilioisd.for use

-in the%gipga %b%si{éggc%ﬁm@e@gﬁ%gpgym acetate sodlum chloride; .
W and tﬁ@ﬂ(ee'm§|ﬁkég?aﬁ{s€iﬁclueé%féﬁcﬁ* F@%hgeélﬂlon e ?&%ﬁd the like. -

acid addition. salts

trates,. canphorates, at es,
h&jWeet,eﬂlmg addil,avhynlg agenta Mprégadvai|MIMaya alsloamé ickaled:

wherd BobBSte. <y BFEEter %%&oﬁﬁ%@@gegtS@""r'eg%f%b{e&?%%éiduuents

lubric&its] Bidaieand T Rid) iré HiscuBYed 3 ﬁﬁ)reto@'tél%é\bﬁ/ﬁom as

t hi ocyanat es;”... toluenesul fonates
tédglltloaal!ys thesempesitions of the\ptesand denjnpn magcbelsfbmmulated in

sustafipa PERESAn OBEIASE Bl chAPbEod Bight o $h7Bhi Fmore ofthe
components or active ingredients to optimize the therapeutic effects, i.e. HCV. :
inhibitory activity and the like. Suitable dosage forms for sustained release include
layered tablets containing layers. of varying disintegration rates or controlled release
polymeric matrices impregnated with the active components and shaped in tablet form
or. capsules containing such impregnated or encapsulated porous polymeric matrices.
Liquid form preparations include solutions, suspensions and emulsions. As an
example may be mentioned water or water-propylene glycol solutions for parenteral
injections or. addition of sweeteners and pacifiers for oral solutions, suspensions and
emulsions. Liquid form preparations may also include solutions for intranasal

administration.
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basi c. pharmaceuti cal conmpounds are discussed.,..for
exanple, by. P. Stahl: et al, Camlle G (eds.)
wolanmdlmesdrs of Phar maceutical Salts., Properti esPCT/US2005/006502

Sel ection. and Use. 20 (2002) Zurich: Wley-VCH . S.

Berge et al,. Journal of th2 ceutical Sciences

(1977). 66 Ul. 1-19; P. Go I nternational J.. of.

P : , o

CRsigBEE R ALRAR feion mAJGE00 soRlioRland sofds i
powdardegn, wkioh rvay be.in gathhiimationTwish & piraymaBeokicgliyoacteftable carrier

dmnlstrélon hlnton D.C.. on their

SUCh\)%So'g'FﬁeﬁompW% 98?’5%909 P88Mar e i ncorporated herein
b)Fdrfﬁr@bﬁﬂﬁ@ shbﬁésﬁfdﬁleszg &% ?r‘i@hﬁg Vvé&@ﬁld% S2b Infixture of fatty acid
i ncl ude. ammonium salts, alkali nmetal. salts such.

glycesisesavchi as eoana butter ipHrst eelted, sadthe astivaingredieat tShdlspersed

T L I T L e

mixtuargiis €s9n powed. intdSconvéniai lsiieednbRIs, BRwed t& byl and thereby
mnes, and salts with am no acids such as arginine,

SOI'd'I?Xm ne and the |ike. Basic nitrogen-containing groups.
A ?ﬁh&#@éd% gfég%&%‘.jforw *@Pal%gftéﬂ%ﬁ/vtﬁ(g% %P%E\t%?décﬂ’(‘%e converted,
shortl;hlbefnrej ase, forlmuiditsmepréparatidinddo) eitkredriaybr parehédrab

-adm@%%ﬂon gﬁ%ﬁﬁg@d%&%g}ﬁc&%&lg |<grlejé yﬁjusgélﬁégég %gpﬁn%‘lglons

c
(Elfgéﬁgﬁgl;ﬁdé;% ﬁ%ﬁgﬁ%}ﬁﬁjﬁﬂgggﬁ%ggﬁ%w b réﬁ&fer(mlly The

transde0BaLEBNPEsitaT wEYdake tuskom ofiaeanms), Icnmls aaisdls and/or
ol A7y P SLESR ik omegpoencirome

: as-aréfconbentitivAnin tignaater tld p@pbde.-and, - base salts ALy s

- consi dered equivalent to e free forns of the

e et GdheseqsBpenngs: @Hﬁﬁdﬁmloﬂdﬂa)ﬁ@l?ﬁbgggdnmlstqrﬁ@orally, ‘
) t abl t f
-”'"“a‘)‘ﬁ'%"‘%%%’eﬁﬁ s BB Aty R e P SRS hot oS ok,

o ﬂhmmpaumdsoﬂhednwitﬁhanay bt @@rdﬁhs/e pesRIrafidaivhith are in-a:
whi ch the non-carbonyl .

e hydro rou .
unit 4?@?9%06% HRUCHAPHBK meaefealonpsé.sﬂbéwmﬂ inteesiitably sized unit

cossGEBAENRG Ao 518 Mo AIER 6 Yt

« amoumkbmaxzhbe,veethkd)eymédiphrp(dser exanpl e, nethoxynethyl),

:;’Zulﬁﬁlént& 10 Vot %)a: gctlvgb,xfgqrr]n;{q%q:o oy oﬁé%lolég Iof p]:*e(:)praratlon
may be generally varled or adjusted‘ from about 1.0 milligram to about 1,000
milligrams, preferably from about 1.0 to about 950 milligrams, more preferably from
about 1.0 to about 500 milligrams, and typically from about 1 to about 250 milligrams,
according to the particular application. The actual dosage employed may. be varied
depending upon the patient's age, sex, weight and severity of the condition being
treated. Such techniques are well known to those skilled in the art.

Generally, the human oral dosage form containing the active ingredients can be
administered 1 or 2 times per day. The amount and frequency of the. administration
will be regulated according to the judgment of the attending clinician. A generally
recommended. daily dosage regimen for oral administration may range from about 1.0

milligram to about 1,000 milligrams per day; in single or divided doses.
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phenyl, optionally substituted with, for exanple,

hal ogen,. G .4alkyl, or. Cl_4al koxy. or amno);. (2)
weubdsmesa7e esters, such as al kyl - or aral kyl suPEomgko05/006502

(for exanple, methanesulfonyl); (3) am no acid.

esters (for exanple,. L-val ¥é7 or L-isoleucyl);. (4)

phosphonate esters and (5) nono-, di-. or
teo%@a@éﬁi Ferﬁ%tﬁ’esdescn%& beimphate esters. 15 rmay
e: further ester'ified y *for exanple, a Cl_20

auaplsule -orefersdota s;mem@rcmmameeot aeclostire made. dﬁynethyl cellulose,

polyvityf agpfols; of Spndi¥ed Bplbis s starpa g8 BaHERCor fritaiping,

compb%ﬂ@nstcﬁﬁi[ﬁi%fmg tHEBCtRA iRgrddiedts eHard_sRell @é@s{dlés bR fYpically
for exa as --an amde.. or. imno ether):

madem)ﬂ bleads gP relatively bighrgel strength bere epdthafsskingelating.dihe

capn 1588 ooty BB Pl L 88 bl g pestcizrs an

presemjﬂ\/égl isorrers and the. like) of the present
rrgounds i ncludi ng those of the salts,. solva

led- refiers toraepmgEessediorimelded wolid sosage form poaéammg the
d t
actlvé fﬁ?ﬁecﬁéhfsswhoégﬁ%(ﬂﬂe ‘?ﬁueﬁﬁ g@ég{iﬁ%t cah be ﬂ}gggﬁe@g@*'lgé%pressmn
of mlnarémmsgraoulatans @irained mtwetl@'anal,atlonndﬁngj‘anglation or by
gntl oneric forms (which. may exist even in. the

ompgs @Mhce of asymmetric carbons), 25 rotameric forns,

agrARy SO REESS toP8-aclve HhGearRmes i PEPééBBOr %lﬁblllzed ina

contenplated within the.” scope o I nventi on,
hydrophilliasemi-polid madrial . i somers (such as for exanpl e

Bt e el PR B B

: lngreéleﬁfééﬁﬂ B@i‘tébiefcﬁlﬁénts%m@h e’ besﬂi‘@fe‘hde@ﬁn WateP6r juices. -

adm xed, for exanple, racemates or with all ‘other,

oPilyenter reiensé@tse@steacesébatslwly makesupithe majerperéien of the

;- compg.gh@nguroﬁ B 93RS TR B B3RC AL b, S afiactose, o

20

25

30

sucroBépmmndlaéndJBGrbltﬂih Gtaruhes dém*/éteﬁbﬁf Wheat, @@hi nce and:potato; -
"sol vate" "prodrug g} t he , i ntend
and cgllulgres sy ey mlerqqnés alling ce&ebeat Eh@ﬁmow&é ﬂuge@#m the

comp%@ﬂ‘l%'éé'ﬁet‘eﬁpe%rg %%éﬁp$§¥(zéb8&-réwmé @%Pﬂ]e. th#4l composition,

tereol sone aners, tautomers, “posiTtiona
preferabdyrrom ab@dédfatoesbaut 7;5P/o,dn0g5preﬁérablyefrom abait30vie. about 60%.

by weightnara FoRRHERO fioen kot 124 phavEE ot or o and

PTn)?éej .rﬁf rbf%g ‘f<|9 %ﬁ gg aldgiﬁad tg%g‘éb%dosﬁﬁfneto help it break apart
(disintegrate) and release the medicaments. Su1table disintegrants include starches;
“cold water soluble" modified starches such as sodium carboxymethyl starch; natural ‘
and synthetic gums such as locust bean, karaya, guar, tragacanth and agar; cellulose
derivatives such as methylcellulose and sodium carboxymethylcellulose;
microcrystalline celluloses and cross-linked microcrystalline celluloses such as sodium
croscarmellose; alginates such as alginic acid and sodium alginate; clays such as
bentonites; and effervescent mixtures. The amount of disintegrant in the composition
can range from about 2 to about 15%. by weight of the composition, more preferably‘

from about 4 to about 10% by weight.



5 present invention. It is to be understood. that the

utility of the conpounds of Fornula. 1. for the
wohewsagssi ¢ applications. di scussed. herein. PET/US2005/006502

applicable to each conpound by itself or to. the

conbi nation or conbi nations f'one. or nore conpounds

of. Formula | as. |IIustra{I% . for exarrple,.i.nthe
BT S SUEK A8t iy B2 LA Bttt

them mhpswelbygfoemm graoofes, thilis snrvmgcaqatbwﬁ'@slhean?e" in the formulation.
. t hod ft I d
sinad S s D Sl U R ot o

SuitaB%rblhéé‘l% ﬁ&@ﬂ&%gb?gs&a% as Bﬁ@ﬂ%@t é%‘ichéé"dé%ﬂéd ﬁHh’f"Wheat corn
compounds For mul a can. . inhibitors. .

5 rice ang\potatoonetiral guma@ucbmmma kgplattns@nd tregamhodenmte/es of

F nhi d
seaw§BARE 55 fiplsoetls SrdiurCABingli ol BT RS Galiim aigiREte
cellulBSic:matefialRUi(0 nietitfbelifosd/a6d sbdiuey cém m@hylcellulose and
- di seases-such. as,. for exanpl e, HCV, .

hydrqugmnygaetwmﬁjn@sem@mey@@ggﬂm,oaﬁg morgamcs such as

d
e i, S4E6ET5B it g nd Borpogtio i rance
10 from ab@tﬁteaﬂﬁabqnltem%lbyrwelyﬁl/of th@rcomlilm ahoregpreferably. from about 3
titis C._20 The conmpound

to abfugh 10 DY ReiORBPvED MERIPHASE =D agy A st 5% BY weight.
L'Blbﬁ@é‘fﬁrl.trefé?s ?6 %aéub@{aﬁfﬁedﬁdtfehoaﬁstﬂ‘é'cﬁfsgse%ﬁﬁ to bH%ble the tablet,

prot ease, for exanple
grambes rajc rafteriithas béen mmpeessmt m:telaasmfrpmﬂhxde mbld or d|e by

reducify] gt 3P o5 o AABRACDIGAT B IRUERR FBtAIl: oireamles Such as
C magriRRITBERIAIC @blc:tﬁﬁ EReAvatd Qﬁﬁotagéluﬁi)%kﬁbngtetah@ :aCId ‘high.

I nventive. corrpoun or corrpoun S as .an acflve .
- imeltingigoistivexes; mwamrmw@dmbrmnt&smsssodm chlornde sodlum

' 'benza%%?ﬁiibih At ORIy R e s RN St tgne.

- Lubri€dnts airé ustallcaddeas bi tel very st istasibsfre ReRRIrassion, smce ‘they -
carrier materi al s) Because. of their HCV inhibito

must etaresent on theuirfasesrafdee grandes andinbetwennsthess @@ééhe parts of
20 the té(ﬁéé &Jrrééés;'s’tht é}rﬂggbpgfnlg?ﬁééﬁté@h%cgﬁl o'éﬁlf)ﬂtc%?l r%gge from about 0.2
to aboutvENntbyoweight of thesscompoditiols, greferably from about 0.5 to about 2%,
more preferably from about 0.3 to about 1.5% by weight.
Glident - material that prevents caking and improve the flow characteristics of
granulations, so.that flow is smooth and uniform. Suitable glidents include silicon
25  dioxide and talc. The amount of glident in the composit‘ion can range from about 0.1%
to about 5% by weight of the total composition, preferébly from about 0.5 to about 2%
by weight. ‘
Coloring agents - excipients that provide coloration to the composition or the
dosage form. Such excipients can include food grade dyes and food grade dyes
30 adsorbed onto a suitable adsorbent such as clay or aluminum oxide. The 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%.
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2 ot tragioneitgt HUY i Guihenp an o
(g, ARl oM@l n%gbfi &?gﬁi H&ﬁbﬁ{aﬁ‘foﬁtbtcg n‘?&?{?ﬁu&?hé Ut’o?%?a{rg)‘l@r in |

prepari ng pharmaceutical conpositions conprising the.
i nventive conpounds as an active ingredient. In the
woheosmasest i cal conpositions and et hods of theCcprss®anoeso2
WD 2005/ 085275 PCT/ US2005/ 006502 125 invention, the
active. ingredients will. typhcally be. adm nistered.
in adm xture with suitable carrier materials suitably
s @icaifdbility href%ﬁﬁ(the fratd Hi8d Rl €8 WhicH theQictive drug ingredient
adm nj stration, i.e. oral tablets, capsules (either
or theygpewti moaiety is §€$ﬁ’rb§d|mt§> thel systeric Gifcgilation from) anipdministered
dosa@é”f&i’?ﬁ s C?an%?&f{(} éléﬁér?&rdoé'aéqg%y elixirs,

ranu suspensi ons, and the

I O(ﬁlveatldnaianeﬁhsde fibr mdp@nﬂgﬁdbl@ts arsknaiar Sucte Hidthéds include
IT1prac ice For, exanple, for oral. adm nistration.
dry odshguch @3 Airget Gorpprassian and gempeassiom ef gianujation pepduced by
I
comySRIBAIS e R0 <5a WhiE fp Ay BBsactl VSRR otnods for
makingothes dornss for @dmisistration suchldsy farsexamgigneapsuies, suppositories
rate ci um phosphate, cal cium sul fate,

and tﬁ%f aﬁ%ﬁm%‘fg‘?knc@‘l"ﬁyl al cohol (liquid. forms) and 10
t GiotthdrkenbodiRicn¥Ethe ISR BiscRibeR"tha %@ec# thé lgwémiv%

bi nders, lubricants, disintegrating agents
compegnds of ghageacevticay campositions dlsui@sqmbalammjfontreatmtmt of

dlsea%%%HE@@SU@%§5%I§E%WE@§(g ggﬁ% IP ého com%nses

admiietpiogid therapedbicalipeffectverdmictint Bﬁfhédiﬁvéﬁﬁ\fébompound or
gel atin, natural sugars, corn. sweeteners, natural

pharfﬁ%ﬁut@?hﬁmpp%lt!@rmﬁ%aﬂﬁiwnagawagaﬁyca a disepamosidisenses and in

need%?%@&%)é’i?éeﬁaﬁe@ I'lulose, 1S: 'polyethylene glycol and:

:lubricants there

ﬁkyydmaémo’rbat embedlmentf thie.caragounds ofitecinvelatidtomay be used, for. "

aci d;, sodi ﬁm benzoate,  sodi um.. '
therapy mede pr jnsa.combination’ therapy

‘gum and' th Sweet eni ng avor I ng agen

. combingtiod -wigh eefmmdaand@a; inmenyureinsodula®ry agentse Examples of:such: -

antivifll A fpr B R et BBpuBlintliae Sh8Vis bt SEhere-Plough
Corp&hﬂﬁﬁ”ﬂad%ﬁﬁ NB@/ JérB@y) éH(PLe%\ﬁﬁH%ﬁn%m g?ﬂqjﬁar‘?ﬁéc%dtlcals

bel ow. Addi t | onal g Nie ositio the present
Costg Meeat Californig), M. 504061 drara Vitophasve: licogbrateds dsdon,

Penn%ﬂggﬂlgi cfﬁﬁ ZX%@’:?& h(Erom L%%Pﬁ%ﬁé@%{liﬁgé %F%gdoEa?@Fma)

Heptazyqfé&fl(&otrsRMonm@t Pharmsaddifichlze Bapfidri CorIrhas], sux 49%™ (from
i nhibitory. activity and the |ike. . SthMa

Vertezs tdagaaceviieals, rasbddge Massashusetis), ddiymusin

Pharmaceuticals, San Mateo, California), Maxamine™ (Maxim Pharmaceuticals, San

(from SciClone

Diego, California), mycophenolate mofetil (from Hoffman-LaRoche, Nutley, New |
Jersey), interferon (such as, for example, interferon-alpha, PEG-interferon alpha
conjugates) and the like. "PEG-interferon alpha conjugates" are interferon alpha
molecules covalently attached to a PEG molecule. lilustrative PEG-interferon 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-
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25 | ayered. tablets containing [ayers. of varying
disintegration rates or controlled rel ease. polyneric
wWoRb0SI088351 npregnated with the active conponenPeT/US2®5/006502

shaped in tablet form or capsul es containing such

i mpregnat ed or encapsul at edqggrous pol yneric.

matrices. Liquid form preparations include solutions
IntrorS' 5, HARSTROS afitth-28 B SIROSAIpHS A FroPB6EHh heim, Ingelheim,

mentioned. water or water-propyl ene. glyco utions
Germagly) pacensensus intsafaran astdefineddry @@f@rwrmoafof a consensus

R T TR L SR ————
Oaks@ulifdraia)i ncl ude sol utions for intranasal

adm ni stration. WO 2005/ 085275 PCT/ US2005/ 006502 126
Adscitated easfiar, dhe ivendigndnglides EﬁUth&atptamefmﬁnantlomers and

other AEIUAHAS AL Tivefide Db ddsbisBONIE, 0B sHfibd h the ar

har nace

appreviatep} sdrhe of e wmentnsel cbnms)undsntlay: exjst mssmdatge$ome@c forms..
a low nelting

Suchakiagdn 215 canfaaies e Wb ving dcepeiet dn daianies.
S WHd RS erABSditndi o ¥e irﬁ/eﬁhéﬁﬁlél%é n?a olilof rq?%&yhd%e

ingredient is. dispersed honpgeneously erel
compsuhds idigglosad kenein. aTmend:ompgundmmaydbe prepafedrhg'mml techniques.

knowgllrll léjégrt ﬁlgsﬁ‘aﬁ\{e ted g{%%r?goég $ ﬂ%eyfsollg\yvgzg reac?on schemes.

The iliatidnd shoBIBRLE ISE é@ﬁm&mnﬁn tIRAScYbe 6iHY Avention which is
intended. to be converted, 10 shortly before use,. to

defineq ijuthe arnandedegiaims.i dlternagve m%%nlﬁmatbwayammmgous
struct%gég T Qébgrréna tcﬂﬁﬂlﬁ il ﬂ.}h@éﬁ i ncl ude sol uti ons,

suspensi on 1 ons. € conmpounds. of the

transd conpositjons may take the, form of
a%ﬁ np jon y

. Or reservolr are~ conven

- compbbadabtaséd 1on SUuhssmnstmﬂ Such variafibes aoasrpoulmhsplatefd to be within *

th lg\;g]ventl may al so :be-.administered orally;.
e.sq:qﬂer% RAWYGRFON. i nt ranasal |y or subcutaneously: . <

rghg@agﬁcﬁguf%sdégcrg)rﬁg Blér?]d\lz@nﬂie%llﬁmhgaé&ﬂ&%hb $ffe used:
THF: Tetrahydrofuran
DMF: N,N-Dimethylformamide
EtOAc: Ethyl acetate
AcOH: Acetic acid
HOOBt: 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
Et20: Diethyl ether

DMSO: Dimethylsulfoxide

i tt\lsm berumkystabd thathwhilsithe folowiieillusteapiesdmirhys déﬁmbe the: ue,in

S WrPBrREentati PRV Ve ARINBRUNGsMAUAbIesSubRtution of any- %, .
“ sof boﬁﬁﬁet}%tur%@bHH%nbfhrél 5%%&%.” rQHER tﬂ{af ?n&%ﬂhé desired - 1 ;-
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unit dosage. form In.such form, the. preparation is

subdi vided. into. suitably sized unit 20 doses.
woanisasf7ag appropriate quantities, of. the. aeCTAS2005/006502

conmponents, e.g.,. an. effective anount to. achieve

the desired purpose.. The. ggantity of the inventive.

active conposition. in a unit dose. of preparation

HOBtN-Hyer@ghenabiriazoiy | ed or adj usted. from about 1.0.
mlligramto. about 1,000. mlligranms, preferably

PyBroRs lramedlris pyraligineminsphosymrhexatijiaraphosphate

p m 25 about 1.0 to about 500. mlligrans,
DCMam&%@&%‘&%% fromabout | to about 250. mlligrans,

DCCat,@ngid:yolg;he{nylbbggodﬁmigécuI ar 3pp|di catid_on. The act ﬁal
sage,. enpl oyed nay be varie ependi ng upon. the
TEM%&E ?%15;65%%@@?35@111'W§thym severity of the.

. il eing treated. Such techniques are well
Phg: Eﬁ%\?\\%@!}gﬁ}%eﬁ’ose skilled in the art. CGenerally, the
Chg: @yciohexylglyaitessage f or m cont ai ni ng the, active

.4 nhgredients. can. be. 30 admnistered 1 or 2 tines
Bn.‘dﬁg%y ay. The amount and frequency of the
Bzl: BeHpyni stration will be regulated according to the
‘ j udgnment of the attending clinician., A generally
Et: ESvwtormended. daily dosage regi nen for, oral

; {nistration may range from about 1.0 mlligramto
Ph"@%ﬁk? 1,000 mlligranms per day, in single or divided
iBoc: GsistRoxydarzsp/ 085275 PCT/ US2005/ 006502 127 Somne
. .useful. terns are described bel ow Capsule. - refers
iPr:isoprep¥peci al contai ner or encl osure made of nethyl

t5u ofBlit: %r?—%%tyl pol yvi nyl al cohol's, or denatured gel atins
or starch.” for holding or containing conpositions

Boc: - totiButytoxygatbumyhct i ve ingredi ents. Hard shell capsul es |

pically 5 made of blends of relatively high gel

U - | IS A oL 07 2 , . LS
e Cbz-*é?%ﬂ@%&@; PBOME " -and pork:'skin.“gekatins . The capsule
Cp-Ch wid%pqont ai n smal | - amount s. of. .dyes, . opaquing
P Sk !

20

25

30

: , ticizers and preservatives. Tablet-.
Ts: piteltienssultongl conpressed or nol ded solid.. dosage form
Me: '\;g?qﬂtlal ning, the active ingredients with. suitable
- Ylents. The tablet can be prepared by conpression

HAT&E?\%E—lagtaibgﬁicﬁ?di?%l—%ﬂml{H ?f,ﬁﬁiélt?am%E{ ' tﬁﬁﬂjrﬁhteﬁﬁﬁuorophosphate
DMAP: 4-N,N-Dimethylan%/ingé)?r?c?ing o o conpastien

BOP : Benzotriazol-1-yl-oxy-tris(dimethylamino)hexafluorophosphate

PCC: Pyridiniumchlorochromate

KHMDS: Potassium Hexamethyldisilazide or Potassium bis(trimethylsilylamide)
NaHMDS: Sodium Hexamethyldisilazide or Sodium bis(trimethylsilylamide)
LiIHMDS: Lithium Hexamethyldisilazide or Lithium bis(trimethylsilylamide)

10% Pd/C: 10% Palladium on carbon (by weight).

TG: Thioglycerol

‘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



Oral gel- refers. to the. active ingredients.

di spersed or solubilized. in. a, hydrophillic
weoeenis/ssd75d nmatri x. Powder for constitution rePerAS2106/006502

powder bl ends containing the active 15 ingredients

and. . sui tabl e; di l uents mhlcﬁ 2 suspended. in,

wat er or juices.. ..;: g t-- refers to

S {Rsir8feasn of hﬂi NlBHélthcht%léﬁt - OfPY 01 hﬁdef@br@fo conditions provided
portion, of. onposi tion or dosage form

the hmnqohlﬂr@ecﬁalﬁreﬁﬂsnlhmh ma&sulmegraestly §qurbledamth NeBoodert-leucine

h
undef BERAGH bag g flodofedy B0t 03 NPBEA FetiesliSt dlowed by
treatrﬁéﬁhwnnapmdrrrmté redc@lahaft,e 8¢ tHd @2 1. 05‘ h Hﬁﬁ@ry@rs d¢tfthe methyl

luent in the. 20 conposition can: range from about

5 estermovrdgd the aaid BO% Reptiserauplingahéhe agrda1 06 with the appropriate

e SR P P RSP B RS 147 gl

oxidatioh Prirelatae provess —~ we;ﬂenaﬁh&wéﬂ C&yr&h@sik 1990 68576)b@|uDess-
60% , Disi ntegrant - { |'s added to the

Martig Siasiadinans— t!oOrsvre%em @Péﬁk_épfa 45) r(aawmtrb@r%t@&et compound
1.08.and rel ease the nedlcanents Sui t abl e, di sintegrants.
i ncl ude. starches; 25 "cold water soluble" nodified
starches, such as sodlunrcarboxynethyl starhh
nat uraly and. synthetic\gunms such as | ocust
karaygiguar, tragacaz%&.‘| and. agar; cellul
deri g;pgﬁé’ Fuch—as GA:Q8I I-utose. gnd sodi
car xﬂgebhylcelIquseHHgnrcrocrysta i ng cél Tl oses
and cPos®-11i nked nrcroggystalllne ceIIuI83€$\su@h as
sodi um t@roscarnel | ose;. al ginates such as, alginic
acid and sodlunr‘,glnate,, cl ays. such as éé
_bentonites; and gf{ervescent m'xt ur.es, . The/apount of
di-si ntegrant in vedfriposition. . can ran Habout
© 2 to about "ihY% cyggi'ght “of the conpfisi: onore:
pref erably fﬁgﬁggﬁout 4 to about 8% \J%g . WO
.2005/ 085275 PCTHUSZOOS/OOGSOZ 128 Bin VT\ refers to
subst ances. that plnd or "glue" powders,  together and
make them cohesiVe. y form ng granules, \}hus
serving as the "adhesive" in, the fornmulatfon. .
Bi nders add COheSIVQT%\W/ gth al r eady ava[Ta\Wﬁ imthe
di | uent_or, bul kj ng, Sui t ghl e hj nge neyuge -
sugars such gg-% \ogzoostarches dgg,t \LiQﬂQ
corn 5 rice and /ﬁ\ ; natur al guns sgchi as. aci a,
gelatin and. tragacanth; derivatives, of
1.06

1.07

10 1.08

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)
15 resulted in the target compound 1.10.
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| characterigtics. of gr anul at’i ons,
" smoot h. andyanyPor m”- Sui t abl e gli d

seaweed. such as alginic acid, sodium alginate and

anmmoni um calcium alginate; cellulosic materi als.
weuais/as27aet hyl cel | ul ose and sodi um PCT/US2005/006502

car boxynet hyl cel | ul ose and

hydroxypropylnethylcellulosq pol yvi nyl pyrrol i done;

and |norgan|cs such. as. nagne3|un1alun1num

silicate.. The ahnunt of binder in khe conposi ti on.

can range 10 fr about 2 to. aboutZz O% by dp,el ght of

t he. conp03|t| e. preferably t N

about 10% , even"rmrle e any rom about
3 to aboast g‘y yovvel ght . Capt refers to a
subst ance a t Qof he dosage f@r to ehabi@ t he.

tabl et, granules, etc. aft\gr it ha been conpressed,

reduci ng.
i ncl ude
gnesium st ear at e,

to release fromthe nol d. r‘vr die(by
friction or wear.. Suita LR
metal | i ¢ stearates. ﬁucrht

cal ci um st ear at e. can’ p|0 ou . stearate;.stearid:

acid; high. nel t| ng' [9oi waxes: . :and: vvat er sol uble

| ubri cants such.:. as sodium. 11 1%ri de, sodium
Methodbe)"lzoat e, sodi um acet at e, sodium ol eate, pol yet hyI ene

" glycol and dl-le e.:. Lubricants are. usu

Sofier VaraibRRnAE cPUBS 9B % B BambPelsPeN 1.17 with the
appro?ir%@@ PP %Ynlde m dgtyséff@r@eertﬁé ?IS/E & taFHédé yr{ 1ac®§ da%n (Moffatt

he granul es. bet ween
or Des$- Ma@mtﬂ’mrlachmlm) resekiad inTthe Ieartmammdeﬂ A2b Depmstbcimm. of the N-

Y NN S S O

t r Doyt
lsocyélb%tet(gF) :as%oc b@ategéylﬁ'%atgﬁftg Ira@féﬂgﬁ tﬁé%@é‘t boHtpg)Eﬁhdat 4

t hat prevents. caki ng and i-nprove t e fI ow

25 talc.—Fhe-d &f\/gllodetd)nthe .
. conpQsi fi on can, range. ‘fro ab ut 0°1 to about 5%
by wei ght"Bf tHe total corrp05|t|oﬁ\pre erably from -
about 0.5. to abqut 2% by weight. Cdl‘orvtg agents -.
exci pi ents that ow de coloration to thevcon'posn t| on
or the dosage fp @xci pi ents can

gr ade—dyes and enﬁo ra e .Pdyes 30 adso

sui tabl e WU a’ clayor aP'lh*tzN @x deO
The anount 'ofo ring agent can va about
0.1 to about 5% by vve| ght of the conposi on
preferably from abblit 0.1 to ahbut 1 % V\D12605/ 085275

PCT/ US2005/ 006502 ooy
"cap-NCO” _— (Q\’/N N,
equisglent Cap N\",N\é/&o

© /i\ 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-nitrophenyl chloroformate. Subsequent
treatment with an amine (or amine hydrochloride salt) of choice provided the target
compound 1.14.
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129 Bioavailability -. refers to the. rate and. extent

to. which the active drug ingredient or therapeutic
wonbestogs27s absorbed into the systenic circul at POWVUS2Z@®EN006502

an adm ni stered dosage formas conpared to a standard

or. control. Conventional, gghhods for preparing

tabl ets. are. known. Such. thods, include. 5 dry

nmet hods su(s\h as direct conpression and cgnpression of

granul atio produged by conpaction, oriawet meghods.
or other dures Conventi onal ﬂho s. Nfor
nakl or or adnLantratlonH ch , Ifof”
exa pSukes, supp05|tor 0 8 |ké’are
al so mel kno other e ntoof t he ention
dlscloses th se of the |nvént|ve 16/E6 ounds or

phar maceut i caI conposi tions Adi scl osed aboV 8 for
treatment of di seases. suchv as, for exanple,
hepatitis C. and the |ike. nﬁth dkbonprlses
admi ni st er i ng2e¥y her aﬁeut. I ff¥ctfve anount of
the inventive corrpouja,gaL V%h cefiti cal
conposition. to. a pati emt avi such a di sease or
di seases, and in need of ch1a treatnent. 15
-'11ri. yet.anot her. enbodi nent’, the conpounds of
MethmdhE i nvent i on rmy be, u: sed. for , the treatnent:

n y%ocqyﬂﬂtﬁ%q YEHI‘? glpeggg rrq?ﬁnggr de. - :Qgtw!gg converted to
the 41nr ttdﬁt%rfypﬁéﬁb@tﬂiét@ '333 diéS”cnberéﬂ)%veS‘FFébt Rt yﬁtﬂrar‘?ém for amine

onbination with. antiviral. an
hydrophtﬂmd@rﬁ@ttm phclvige ayevitded tiv urgs éerlvaifveshﬁﬁ Hyatnolysisraaid further

caboflfits WHUPERAEGH: AETHgeihs roct Eﬁﬁo&hnﬂs i

Jersey) and MVOW rinTM (fromiCN. Pharmacguti cal s,

" - Costa Mesa, l'ifornia), VP ‘50406 TM (f r
Y] ropharma Qo at ed, . “Exton, - Pennsy a)HS o
| SIS §IT (fy om 1SS Phar maceutl cgl ri'sbad,’
. Cali for ni'a Plept azymeTM (from MO '

Phar naceut I/q\a.l S1.04 Boul der, Col®g 7TMs (from
Vertex Pharmaceuti cal s, Canbri ge, I\/tassachuset ts),
Thynmosi nTM (f rom\;SCI C one 25 Phar maceut | e/al s, San

Mat eo,. Califor ntﬁ) I\/hxam neTM (Maxim s

Phar maceut i cal S, cP‘ California
my copEHdI at ey OI fn@n FI_a oc e I 8y,
New ~Jer ggylfyNirtePt er on P8 eh. ¢ I @
i nterferon-alpha, PEG-I nt erf eron. aI h
B PE 91\

Preparation of P1-P’ moieties

Preparation of Intermediates 10.11 and 10.12
Step.1.

HoN
2 OC,Hs

10.01 10.02
A stirred solution of ketimine. 10.01 (50 g, 187.1 mmol) under Nz in dry THF

(400 mL) was cooled to —78 °C and treated with 1 M solution of K-BuO (220 mL, 1.15
equiv.) in THF. The reaction mixture was warmed to 0 °C and stirred for 1 h and
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conjugates) and the like. "PEGinterferon. alpha
conjugates"” are interferon al pha nolecules covalently
watv@soeedsto a. PEG nolecule. Illustrative. PCT/US2005/006502
PEG i nterferon al pha 30 conjugates include interferon
al pha-2a. (RoferonTM from Hgbf man La- Roche, Nutley,
New. Jersey) in the formof pegylated. interferon
treated writh- thQn“(Cén@thyl cyclatlitdne (2@ mit, [243 maud). Hheweaction mixture was

stired AU s Fos51 8 bl Soricnetel e FRgjesituawas

dissdlvécein Bt 3ebnﬁ &bd (reated with agP HEIYD 4! r
e\ oaney afd L8ated wif BEHHC Soqékgo?iwﬁ%"c? i resulting

solutjan wan stired ahf@méempeaatpmfm& h @pdrextracted pith BHO (1 L). The

acucb RIS AEBe AL PASHIARDK BB R Shpegact

with CBBSQ 34300 ueMeecehbimaidWwrghhic 18 %éf'ér\ﬂ'lé
hag Jam?g-? enTM from rgen san'wdﬂléa QMQSUQP fittered,
and @ quHPFﬁ tPQ'V%”I%PST%@W% 02,118 ghas arcalatesmoil.
Steploicl udes tautoners, rotanmers, enantioners. and other
_p_5'rere0| somers. of the. inventive compounds al so. .
Thus, as one skillediin the art appreegi ates,. sone of
the inventi ve. | i tabl e.
isonmeric forns.. Such variations arescontenpl ated.
to. be within. the dcppe of the inventyan. Another
enbodi nent of the invention discloses. nmet hod of
maki ng the 10 conpcdlfitis di scl osed. héP& n. The.
CATBAIURGHS of tReYarAmeP1®: BQV(‘PQ? b?/o@@fﬁﬁ:%k étgﬁd’@ i EEEC, (350 mL)

known in. the art. 'Ust¥ative. res
was tseatpd vatn dlrtﬁﬂtmﬁylﬂmarmmatg (Paget Dﬁm mu:mmpraad stirfédeat rt. for 12 h.

Afterél{u:% Héﬁ@?ett&oﬂ I‘tlp]él E%J lé)ﬁlndjlndéﬁth%o%%tc gfy?ep lﬁ\'/qrghgé)r%centrated in:

o .vacu'caapdmld@ﬁbﬁdi@e wais.disdlved ﬁﬂTHFﬁ-IJ@?im‘hﬂt’l QA@ﬁHWé%Y d with,

15

20

25

anal ogous. structures w || be. ‘apparent to ose

: and o
- 'L|OH3I¢2(D (88 g.nl 5&5]mmgk)1and1$wred at rbom ien;nperahﬂe fah@dr. sTIm@cbactlon
" mlxtugga@g%gs?l{@edféﬂ ngsm aquctJ&sa aly\éerawas eﬁrac?ed with Et,O. The.

aqueols Ryar Ak itidifd with. o ?WI%PFMLQ YRd- é)ﬁl‘éﬁ:@d WRh-G9281,. The
pounds, suitable substitutiono
combm%i organic layersrugre: cnirtl (Mﬁ%ﬂa) afllteead ramd caricgmtrated In vacuo to.

i 56544 B REBES 0 i 06 S50 BT BEH R out an

furtherpuiriéogptiori.ed to be within: the. scope of the
: nventi on. 20 For the procedures described bel ow, the
Ste I 1 owi ng abbreviations. are used:

0 0
BocHN
oc| OH BocHN t;l’OMe
Me

10.03 10.04
A solution of the acid 10.03 (15.0 g, 62 mmol) in CH,Cl, (250 mL) was treated
with BOP reagent (41.1 g, 93 mmol), N-methyl morpholine (27 mL), N,O-dimethyl
hydroxylamine hydrochloride (9.07 g, 93 mmol) 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,Cl, (3x300 ml). The combined organic
layers were dried (MgSQy), filtered and concentrated in vacuo and purified by



10

THF: Tetrahydrofuran DVF: N, N-Di net hyl f or mam de
Et OAc: Ethyl acetate. AcOH Acetic acid 25 HOOBt:
WQa-2bbschsERy - 1, 2, 3- benzotri azi n-4(3H)-one EDCl: PCT/US2005/006502

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

hydrochl ori de NWM N Mt hyI1 r phol i ne
- ADDP: . 1, 1' - (Azodi car bobyl ) di ngerl di ne
chrorgtbﬁigg%wgk}é%%ﬁwéw :37 y@%gﬁ%wm 04%91!) g)as a
colorisgmoligh sul f oxi de WO 2005/ 085275 PCT/ US2005/ 006502
Ste 31 HOBt: N Hydroxybenzotriazol e PyBrOP:

ono-tris-pyrrolidi nophosphoni um hexaf | uor ophosphat e
DCM Di chl or onet hane ¢DCC: . 1, 3- Di cycl ohex¥l car bodi i m de
5 TEMPQO 2, 2, 6, 6Bofidit | - 1- pi pePpdi Xy Phg:
Phenyl gl yci ne. Chg: :Cyfkd ohexylgl'yci ne $Bn:. Benzyl
Bzl :. Benzyl 10 Et: hyl  Ph:. Phenyl }oc:
I sobut oxycar bonyl i isopropyl.
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 LiAlH, (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,4 (10%. aq.) and stirred for 0.5 h. The reaction mixture was diluted
with aq. HCI (1. M, 150 mL) and extracted with CH,Cl, (3x200. mL), The combined
organic layers were washed with aq. HCI (1. M), saturated NaHCOs, brine, and dried
(MgS0s). The mixture was filtered and concentrated in vacuo to yield 10.05 as a

R V|sc0Us "colorless:oil (14 g).

15

20

“Step 5t | - - S
o . . . Q R 2 OH -
BocHN ; - B :
. 0C “H OCHNTiTN
10.05 10.06

A solution of the aldehyde 10.05 (14 g, 61.6 mmol) in CH,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 aq. HCI (1 M, 200 mL) and extracted into
CH,Cl, (3x200 mL). The combined organic layer were washed with H,0, brine, dried
(MgS0s), filtered, concentrated in vacuo and purified by chromatography (SiO»,
EtOAc/Hex 1:4) to yield 10.06 (10.3 g) as a colorless liquid

Step 6.
OH

OH - 3
B CIHsN OCH
ocHNi}CN 3 3
— o

10.06 10.07
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tBu. or But: tert-Butyl. 15 .

"Boc. .tert-Butyl oxycar bonyl Cbz~ .
Wéamsxdsmydar bonyl : Cp: .. .. .yloop enty. | @8CEMWSYI05/006502
Ts:. p -toluenesul fori yI Me:. Methyl. 20 HATU:.

0(7- azabenzotri azol - 1-yl ) 3|3]/ 3, 3-tetranet hyl uroni um

hexaf | uor ophosphate DVAP:

4 @Il

B Iy pE¥oer By, pubBling HC! 925 througly CH:OH
(700 miha’t @ °Cpa@as. tma’ted iwithutnehdyainohizdiimrd 0606 mhlﬂ/BSated to reflux for 24 h...

The rgpg@qqs {N%q%)égp r9F %'d\%clua I qe 8"\][9;8 Séi:cﬁﬂas used in the next
step WRKSGEHUfcAtisoh! azi de or Sod| um

bis(trimethylsilylamde) LiHVDS:. Lithium
* Alterpativedt 6 HCS preparad byraddition afAcCl to dry methanol can also be used.
Ste zl s(trinmethylsilylamde) 10% Pd/ C. 10% Pal | adi um on

rbon (by weight). TG ' Thioglycerol 30 General

Schenmes for Prepar@tion of Target Conp ds Conpounds

of the preserfisy ACHn wer e synBerey Q983 ng t he

general schenes t hods -A-E) descri Bedgbel ow. Met hod

A WD 2005/ 085275 / US2005/ 006502 13 protection

of the N-Boc functionality of 1.01 under acidic

condi tions. provicbed the hydrochl or idgs salt 1.02

NAsRutER ot heemne hyiabhiopis i in Ght-Cha200mblives gpated
with EtQN WY Fhi_, 31 Q?mmol)'\élﬁpﬁogg@ L9680 nfuﬂbg Ateds @’ The reaction

treatment with appropriate | gocy nate gavé the.
muxtune was thely sliveysitsoom tehparatung bvBriighteandgditsted it He' (2 M, 200.

mL) et ShegicnSe e et SRROMBi SOBRICIRYSis wetp it '\?gﬁon

‘oxi dation or. rel ated process - see

'ﬂtereﬁheoﬁkyéﬁt@t&dj iR Vadgo ahdlHifieY Ib«;/ainrgma&cb@fai?ﬁﬁet(jOA?/ﬁ,ex. 1:4) to, .
. rawell, -
yield kydrony eister 1193@@ 857),. -or Dess- ' T

Steg 8.
S = oH.. - OoH - -
BocHN OCHj BocHN OH
———
0 0
10.08 10.09

A solution of methyl ester 10.08 (3g, 10.5 mmol ) in THF/HO (1:1) was. treated
with LiOHeH,0 (645 mg, 15.75 mmol) and stirred at rt. for 2 h. The reaction mixture.
was acidified with ag HCI (1 M, 15 mL) and concentrated in vacuo. The residue was

dried in vacuum to afford 10.09 in quantitative yield.

Step 9
OH OH
BocHN OH BocHN NH,
O o
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
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Martin Periodinane. - J. Og.. Chem, (1983)
48, .4155). resulted in the target conmpound. 1.08. V V
W 206K85270CH3 n' CO2CH3 O N, ,k, O ~ 0 O ~HACI OPETWS21®5/006502

1.01 1.02 1.03 VV OCH3 OCH3 NN HCO H2N,O0 .. ~N L.
0 Q' CapO 01. 05 104\{3§H /[ OHN NHZ Cap
NYN-N O O Ca 'N~N-N O O O P 01.07 1.06\ VHO

diluted Withidg. HCI260 riY)Nakd @xtréttéd withO8H,Cl,. The combined organic layers
were washed with aq. saturated NaHCOj, dried (MgSQ,) filtered concenfrated 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
aq. H202 (10 mL), LiOHeH,0 (820.mg, 20.8 mmol) at 0 °C in 50 mL of CH3;OH for 0.5,

h.).
Step. 10.
OH _ 4+ OH
BocHN NH, ClHsN NH;
O O
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 mtermedlate 10.11 as a solid, which was used without further purification.

, Steg 11
‘ ; ... OH -
BocHN: OH
0 )
10.09 10.12

The required intermediate 10.12 was obtained, from compound 10.09 using
essentially the procedures described above in Steps 9, 10 with appropriate reagents.

Preparation of Intermediate 11.01
Step_ 1.

CO,tBu

,/'/OH
L ’/ﬁ
3
11.02 11.0

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 aq.
sodium sulfite. sat. aq. NaHCO3, water, brine and dried. The volatiles were removed

under reduced pressure and the residue was purified by silica gel column
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' Step 3

Met hod. B Peptide coupling of the acid 1.06 with the
appropriate P1-P secondary amde noiety afforded the
waypdrsesyd7sam de 1. 09. Oxidation (Mffatt or PCT/US2005/006502
Dess-Martin's) 15 resulted in the target conpound
1.10. WD 2005/ 085275 PCT/ US§Q§5/ 006502 133 VV HOHH
9CHN 9--n Car OO0 Cap' Ny 0 1.06 01.09 VHOH
chrorNaf&grEﬁ]y DbiNg Q%R EQOAR ih' hékahed @s dYémad divd ﬂ1éﬂ‘89§lh§f | compound

lation, peptide coupling of the. N Boc-P2-P3-a

11 03_L (31929) ﬁ@rm% énpw&dr@@ttqrat\@euelalso obtaiged byt setaside at thls time.
Ste fforded, the hydroxyl. amde. 1.11. Oxidation.
—R?I\/bffatt. "5 or Dess-Martin Periodinane) resulted in
the keto. am de 1.199eprotecti on. of cofee. N Boc.
functionality gave #he. hydrochl gglkple alt 1.13.
Treatnment with. afsuitable. isocyanat’e @br isocyanate
equi val ent) resulfed ifn. the. target lconpound 1.14.
QOH O

| 110 I reo4 ,

Using the alkene 11.03 (1.99) in n-propanol (20ml; Aldrich)), benzyl carbamate
(4.95g; Aldrich) in.n-propanol (40ml), NaOH (1.29g) in water (79ml), tert-butyl
hypochlorite (3.7ml), (DHQ)2PHAL (0.423g; Aldrich)) in n-propanol (37.5ml), and
potassium osmate:dehydrate (0.1544g; Aldrich) and the procedure set forth in Angew.
Chem. Int. Ed. Engl (1998), 35, (23/24), pp. 2813-7.gave a crude product which was.
purified by silica gel column chromatography using EtOAc:Hexanes (1:5) to give the
desired amino alcohol 11.04 (1.37g, 37%) as. a whlte sohd

CBZNH. N
. OH
11.04 11.65

To the ester 11.04 (0.700g) was added 4M HCI in dioxane (20ml; Aldrich) and
the resulting mixture was allowed to stand at room temperature overnight. The

volatiles were removed under reduced pressure to give the acid 11.05 (0.621g) as a

white solid.
Step 4
CO,H
CBZHN -
OH CBZNH\/\n,N\/\
D
, ” IF 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
(0.616mt) at room temperature and the resulting mixture was stirred overnight. The
reaction mixture was partitioned between EtOAc and 10% aq. HCI. The organic phase
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. NNHNP HH OIl NOOII NA,00O001.17 O

1.11 V_oH'"" Il No~NPNNP O/NOOO
woelchMHAaRF 0O O "10~1 | 1.12 V 1.13 H 0 H "capeRNDS2005006502
N, P, or cap, Nu NvO 0 O equivalent 11 0 1.14 10

Met hod D In yet anot her var |1%| on, the hydrochloride

salt 1.13 was converted to the 4- nitrophenyl

was Sédratet, vashbd With 688ak! 86ditht Bicardtrate) Rh@t%)" dried (ma%nesmm
chl orof ormate. Subsequent treatnent w th an am ne

sulfatg)i hlae e taactiendsodudtyasopurdfies by silicagel é@lumnachromatography

v TR oo AT e s 5001700

as a (sBoud MdwbilO ~O O _T_ 02NJcr O
Preparation of Intermediates 12.03 and 12.04

Step. 1

o OH

HN BocHN OH
Bocl
&)

12.01 12.02
Compound 12.01 was converted to the required material 12.02 using-
essentially the procedures described for Intermediate 10.11, Steps 3-8. .

Step 2
OH OH

BocHN OH HCLH,N NH,
NG o]

; L1202 : , 12,03 4
“Compound 12.02 was converted to the reqwred intermediate. 12 03.using
essentlally the procedures described for Intermediate 10.11, Steps 9, 10.;

Step 3

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

OzN/\/\
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.
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1.13 1.15 VHO H "cap-NH2" HH N N, P1 CapNUNLV O O
O01.14 WMethod. E In. yet another variation, the
wdizpspssade hydrochl oride. salt 1.03 was. convePCeMS2106/006502
the. 4-nitrophenyl car bamate as, described above..
Treatment with-an. am ne. arri ne. 5 hydrochloride
salt) of choice provided th urea derivative 1.05.
tompKHiR SBiTpg CYRniohLaNd EhnoBMERE T (RS (R4 s, The ot was
then d)ssomw ir H2O200Hgsidified tﬁ:le—Ql\WOl 0% ¢, fallowedby exfrdction
01.16 VvnHDO "cap- NH2" N / OCH3 asabove |1
with lﬁt%qblT hecaembies! Qrganis: f’rﬂi@mn wap washed with bane dried over

ez e 18 AR B ool o A4 735,001 . oo

yieldStep. 1. N OCzHS HzN CIiZHS 10. 01 10.02

Step 2
OH OH
O,N OH — HoN OH
] (0]
13.03 13.04

To a stirred solution of compound 13.03 (240 g, 1.35 mol) in acetic acid (1.25
L) was added 10% Pd/C (37 g). The resulting solution was hydrogenated at 59 psi for
3 hrs and then at 60 psi overnight. The acetic acid was then evaporated and
azeotroped 3 times with toluene, then triturated with MeOH and ether. The solution

'wa‘s, then filtered and azeotroped twice. with toluene to afford 13.04 as an off white,

solid (131 g, 0.891 mol, 66%).

, OH' . OH .
HsN 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. (5th) 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 NagS04, filtered and concentrated to dryness to

give the product 13.05 as a clear gum (3.0 g, 89% yield).
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A stirred solution of ketimne. 10.01 (50 g, 187.1.
mmol ) under N2. in dry THF. (400 nlL) was cooled to
wozes085218 treated with | M solution of K-tBuOPCRAS2005/006502

1.15 equiv.) in THE The reaction m xture was war ned
to 0 C. and stirred for 1 hﬁ d WO 2005/ 085275
PCT/ US2005/ 006502 135 treated with brononet hyl

Step@ycl obutane (28 niL,. 249 mmol). The reaction mxture
was stirred at roomtenperature. for 48 h and
concentr at ed .Qm % E'ugH The reskilC ue. siH dissolved in
Et 20 ( 300. m_‘%° a eat 6d Wt h' A Vo™ 300 m-)
The resulting. solwion was stirre 0 room
tenperature for 5 and extracted. with Et20 (1 L).
The 5 aqueous | aygfpswas made. basic {Q,pH -12-14 with,
NaOH (50 % aq.). and extracted wth '"CH2Cl 2. (3x300.
mGompayyd cﬁw@%n\@asw@mﬂr@d dgcthe. remiired integvediate 13.01 using

rhd L [ t pure
esseAiN e prote hS Yesofiéy FRIRERARE {1 G Bns £ g
Prepétatiofg2ifithiBrmetiiatdi14100. 02 10. 03 10 A solution. of the.
m ne. 10.02 (18g, 105.2. mmol). at 0 C. in. CH2C 2.
%‘)—QSO m) was treated. with di-tent-butyldicarbonate
(23. g, 105.4. mmol ) and. stirred, at ou. for 12. h..
After the conppgitan~of. thereadbin @), the
reaction mxture. was concentrated inl Jvacuo and the
resi due. was, diss#dzved in THE/H20 (200 m, 1.1 ). and
.treated with LiOHH20 (6.5 g,. 158, 4. ) and
stirred at roomtenperature for 3 h. The. reaction 15
qundiid.02ovasaon\artei tnthe required snateriglt4.08 usiyer

essolfiy b SRS WA ermBBUASYS 4 Shpi S

* Step @i tth CH2CI 2.. The conbined organic' layers were dried .= =

(MgSHA), filtered,. ., and-concentrated &p. vacuo to.

OH

yield. 10.035,a§ al_ cglorless. u,s¢ous. Hoil which was. -
.used. for the. naxtstep. vvi;thggt'fa v )t orttver

_purification. 20 S{é€p. 3.

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

NTNCR; = o N T,
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 4
was filtered off through a celite pad. The resulting diethyl ether solution was
concentrated in vacuo to. give 15.03 as coloriess oil, which was used without further

purification.
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0 O BocHN OH BocHN Ove Me 10.03 10.04 A solution of

the acid 10.03 (15.0 g, 62 mmol ) in CH2CI 2 (250 m -)
woasostoseased wth BOP reagent (41.1 g, 93. mBCY/US2005/006502

N- et hyl norpholine (27. L), N, Odinethyl

hydr oxyl am ne hydrochl ori de1§1$ 07 g, 93 mmol)

and' stirred overnight at rt he 25 reaction m xture
StepWwas diluted with' | Nag. HJ (250. nl), and the

yers were separat ed and the aqueous | ayer was.

extracted wth. QESXSOO m). ocon‘oi ned
organic |ayers %re dr ed—("IVﬁS@?f' Mt ed. and
concentrated in vacyggs and purified 2005/ 085275

PCT/ US2005/ 006502 136 chromat ogr aphyed Si 02, Et OAc/ Hex
2:3) to yield the. amde 10.04 (15500 g) as. a

I

GBI 1803 ag koo i heRREN R Breh 504 fing
essemilly theprycedurds desdiiied 0 ntdrmediats 13.01,Stepd 1-3.

Sropvvise with a solution of LiIAIH4A (1 M 93 niL, 93
Ste ) at 0 C. The reaction mxture was stirred at
.1 h and careful Igd guenched at 0
Olyf —KHSOHC(H:Y nd.

stirred. for 0.5 olhe reaction m Xtufe. was dil uted,

wth agq.. HC (1. 150. nL) and extracted wth.

CH2Cl 2 (3x200 rrL)C 3The conbi ned 10 ¥eganic | ayers

were washed. wi thtsoag. HCl (1. M, . 1s@t urated NaHCO37.

b o I .

2 oRE 1564 Shae COMISIEN- (o] e, aliri plBacdjale™ 801 using
essen/tlaﬂycblms pr@mdcmwésedesmbedfbﬁjmbrmed&@n0 12, Step 11.

Preparation of Intermediate 16.01
S o OH

‘ o L
BocﬁNj)LOH . HCI.HZNJ/H(N\/\
. . 0 -

FC o, FxC7
16.02 o , 1601

The acid 16.02 (Winkler, D.; Burger, K., Synthes:s 1996, 1419) i is processed as -
described above (preparation of Intermediate 10.12) to give the expected intermediate
16.01

roomtenperature f
C with a, $odHiitj

PREPARATION OF P2/ P3-P2 MOIETIES

Preparation of Intermediate 20.01

Hsc\/CH3

s
- v

CO,CH,4
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. .
(Note: In a variation of the reported synthesis, the sulfonium ylide was replaced with
the corresponding phosphonium ylide).

Preparation of Intermediate 20.04
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... .. OOH BocHN BocHN CN 10.05 10.06 15 A
solution. of the. aldehyde. 10.05 (14 g,. 61.6. mmol)
wono@sHRA72. (50 nL), was treated with Et 3N. ( BOT/T82005/006502
m., 74.4 mmol), and. acetone cyanohydrin (10.86 g,.
127.57 mmol) and stirred. qt44roomten'perature for 24
hrs. The reaction. m xture. S. concentrated in
Stepvacuo. and. diluted with ag. HCO (1 M 200. ni). and.
extracted into. CH2C 2 (3x200 nL). The comnbi ned
organi c |l ayer were washed with H20O brine, dried. 20
(MgSHM), filtered, concentrated. in vacuo al’(lﬁil purd'(ﬁi ed
by chr omat ogr aphy l(-|Si (8_' Et OAc/ Hex 1:4). to ﬁi\e’f 3
10.06 (10R3. g) aSHacolforless liquid Step 6. + OH

BoRaaN N OCH3 £40. 06 10.07 WD 2005/ 0852 OCHj
PCT/ US2905/006502 A37A Mepwagol ——saturat ed wi t HYHCIl,

pr epar, y bubbl i ngN gas through. CH3@HN .9)
at' 0 s treated WéhoOt he cyanohydrin 10.06. and
heated to reflux for 24 h... The reaction va

concenigg@at ed in vacuoyg@ yiel d 10.07, which @ udes

in the next step without purification. 5 *
AlA solntion vf cpreieridEl] anmine peiccBobyCragp@H,i 20002 {SeAs Chemicals,

6.4 B 2B A BBl 3 145 B o Lo 100

o) 44 OB B i ) o 55, T o

mixture svascormpmtiates i wacuoy than it Was dikded wath. ag. 1 M HCl and extracted

into EtOAc (3x200 mL). The combined organic layers were washed with saturated
NaHCO3 (200 mL), dried (MgSO,), filtered  and concentrated in vacuo, and

'-chrqmatographed (SiO2, EtOAc/Hex 3:7) to obtain 20.03 (6.0 g) as.a colorless solid.

Step 2:

20.03 20.04 ,
A solution of methyl ester 20.03 (4.0 g, 9.79 mmol) in THF/H,O.(1:1) was

treated with LiOHeH,0O (401 mg, 9.79 mmol) and stirred at rt. for 3 h. The reaction

mixture was acidified with aq. HCI and concentrated in vacuo to obtain the required

intermediate, free acid 20.04.

Preparation of Intermediate 20.07

Step 1
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10 m xture. was then stirred. at roomtenperature

overnight and. diluted with HC (2 M. 200. m-) and
wexbsasses i nto. CH2CI 2. The conbi ned organi ¢ Payaisss/006502

were. dried. (MgSO4) filtered, concentrated in. vacuo

and: purified by chromat ogrqg?y (Et OAc/Hex .1:4:):to

yield fiydroxy ester 10.08. . B.. OHOH. BocHN

OCH3 BocHN OH O ~ O 15 10.08 10.09 A sol uti on_-of

nmet hyl ester 10. 08. g, 10.5 mmol in THE/ H20 {4:1)

wasqhyeatled.  with LELOHH20 (645. ng, 15.75. 1Y) arstH,

stirre aOHrt. for h. %galreacl_l_o& m xt ur ey

aci di d with aq 5 nmL) and. entlr at@d

in va/lJe\. The residygcgwas dried. in vag(l%}\r% @fford

10.09 in quantltatlve yield. 20 Step OH CH HN(?‘;|06

BocHN fjlgg O O 10. 09 110 A solution of thelacid

10. 09 (from above) in Cl2 (50 mL) and DMF (25 L)

was treated with NH4ACl. (2.94 g, 55.5 mml), EDCI

inadtufon afege R ey 26N Flkar a8 2 8 ireohin i SHbelyOMF

(50 mt, 1F1)PWa%5>do%H’ﬁf 9t°@>":§hd ﬁéat%ddmtﬁ hﬁa §ﬁhvee§£|§ 201653 g, 25.7

renoved under vacuo and the residu

mmol)odkiM 652 16 WHUBQD@EW@@E’OEHQQGBU& 6 gt Eﬂ 7W|nn’lol)ad' he reaction

ves g 38 GER TRV B8 (AT A SR oo

combNﬁétK‘é@andﬂa?drs(%ﬂ%)asﬁedi WethedCEQREG 4V, drdrated N\éﬁG@e,, brine,
10, which was used as, it was. in

dried (MQEGMS rf&teg% g8d comcestrated inaaguo amdipurdias by §br<matography
(si0Z ?\tc%'tc{niﬁegll-l)gkél’\"?\n&:l #?5 tBYidiA %0 G SE 20biBlesOsfifl. (4 5 9

. Step2

< v
<~ %

OWOCH;; ' [\_2)\7(,0:0143
BocHN\/k o T HCLHZN\_‘/N‘\\O 0
A 0
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..
Preparation of Intermediate 21.01:
Step 1:

N
Boc
21.02 21.03

To a stirred solution of N-Boc-3,4-dehydroproline 21.02 (5.0 g, 23.5 mmol), di-
tert-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

(—_)‘COZH > QCOQBU
Boc

it was concentrated in vacuo. The dark brown residue was purified by flash column
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5 aq. H202 (10 nL), LiOHH20 (820. ng, 20.8 mmol) at O
Cin 50 n. of CH3OH for 0.5. h.). Step 10. OH + H
waachsi®R Cl H3N NH2 O ~ O 10.10 10. 11 A sol upComsefos/006502
10. 10 obtained in the previous. step was dissolved in
4 NHCI. in. 10 di oxane a\rAlg tirred, at rt. for. 2
h.. The reaction m xture. % concentrated in vacuo
¢ t i
chron{é%oglaﬁgglg élﬁ‘t‘ﬁpoﬂlitﬁ ﬂ?ﬁ? v Etp(%gl E'%’é%?? gcﬁglvé%égxclut;ﬂ.ﬁﬁtgf‘ 03asa
pale yaHott oil (532 N84 %L CI H3N N~~ O O 10.09 10.12 The
E.equi red internedi ate 10.12 was obtai ned. from
St npound 10. 09 using. 15 essentially the procedures
descri bed above in Steps. 9, 10 vviot\t}C!appropri ate
reagents. Prepé—r—pilon of | nt er megate. 11.01 Step.
1. OH CtBu | IN1TL°# |1 11.03 Té a~@@uution of
4-pentyn-1-ol, 1%¢02 (4. 159 Al dric was added
Dess-Martin 20 Res i odi nane (30.25g; Al drich) and the
resulting m xture was stirred for 48M°n. before the
adldiat storedbs$olution of the dehydroprollne derivative 21.03 (10.1.g, 37.4

mmol), Sz Ry GARBARIM Crlodiedd e g7, 0 Avarol) a3 e asATakEs (120 mL)
at roo?ﬁ térhﬁgra@m@rvwaade@ 5094 Qau@bﬂi@socﬁh%%rox?ﬂ%s(h od Qr?” MRer

.. sodiumsulfite. sat
Vlgormtsdy shirrediat tmﬂetamm@’laturesfoméﬂél ifeerdaé@mmr@e«/ass éduteeidmth

CHchzC@@ﬁﬂnf) 51(9 dlehhy e érdéé?)o\'\r'%ﬁ). %‘[erfthg ?Iaye¥s. %Jelrc'a %%pgrated the.
aqueous solution was extracted with CHCl/Et,O (1:2, 3x600 mL). The organic
solution was dried (MgSO4) and concentrated. The residue was purified by flash

- column chromatography using 5-20% EtOAc/hexane to afford 9.34 g (71%):of 21 04 -
‘as an off-whlte sohd '

~ * Step 3.

15

20

25

Cl \V/CI (?I \/CI

— — CF4CO,H
Q‘coztsu QCOZH

1

Boc H

21.04 21.05
The solution of 21.04.(9.34 g, 26.5 mmol) in CH,Cl, (25 mL) and CF3CO2H (50,
mL) was stirred at room temperature for 4.5 h before it was concentrated in vacuo to.

give a brown residue, 21.05 which was used in Step 4 without further purification.
Step 4

ol _c c e
R e e A - HCI
‘CF,CO,H
(N—>\002H S QCOZMG
[ 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
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WD 2005/ 085275 PCT/ US2005/ 006502 139 chr omat ogr aphy

using 1 % EtOAc in hexanes as eluent to give the
wdesisrssk7s conpound, 11.03 (3.92g). Sone. i NPUPET/US2005/006502

fractions were al so obtai ned but set asi de. at this

time. Step 2 CO2tBu CO2t Bu ZNH,, "OH 1 | 11.03 |

| 11.04 5 Using the al kene 14703 (1.99) in n-propanol
teg(120rrfl Al drich)), benzyl carbamate. (4.95g; Al drich)

In. n-propanol (40nl), NaOH (1.299) in water. (79nil),

tert-butyl hypochlorite (3.7ni )tBoc(DHQ)ZPHAL (0. 423g;

Al drich)) in n-pgaoparsed P,( si um
osmat e: dehydr 361544 a d the/procedure
set forth. in Chelmfcﬂixnt ngl (1998), 35,

(23/24),. pp. 281357, 9ave a. cr ude pgoduct which was.
10 purlfled by silica gel columm chromatography using
alessiwpdisdrimety)silyl)amide (t58mhef a O selitiom indoluene:

79mrﬁ$lz%%|83%é é %’sug@ﬁwmcyﬁ&qopy}typhgnyﬂ@ﬁ@gﬁmn|um

bromttﬂa (CBB 12ty 86 dvanws) iaranhlydedud ftrébetofirdh @I‘Mﬁ‘ﬂz éMi th&kesulting
oxane g 20ml; Aldrich) and. 15 the resul
Ora"% '%‘Pﬁ\"@ Was stiredwigler gn attnasaheea of @@'@geerqjévamlemperature fora

periofe 11, horeTHE sl M0y 62267 G 4 SN in e
(8mi)whihe eeaationdvasthem reflugel indeBzRNtMAgphbrd-bf nitrogen for a period of
2h. Atter cooling, methanol, diethyl ether and Rochelles salt were added. The organic
phase was separated, washed with brine, dried and concentrated under reduced
pressure. The crude reaction product was purified by silica gel column
chromatography using. EtOAc-hexane. (1 99) to EtOAc-hexane (5:95) to provide the

‘alkene 22.03 (8.47g) as a yellow 0il.

'Steg 2
) NHtBoc
tBoc
>< ﬁ l.HCl(aq) ﬁ
2.1Boc-Gly-OSu, Et3N
22.03 22.04

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

The carbamate 22.03 (9.49g; 37.5mmol) was dissolved in methanol (12ml) and
gdded 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 (20mi) 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
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CBZNH)N O 11.01 11.05 20 BOP reagent (3.65g; Sigm)
followed by triethylamne (3.45nml) were added to a
wdizeislossoset hane (20m ) sol uti on of the carboxpCrasamsdoss02
11.05 (2.00g). and allyl. amne (0.616nl) at room
tenperature and the resulting m xture.'was stirred
overnight. The reaction m X8 e was partitioned

vla5 5585150 AR s P BSRLFRS e by i

gel colaniredhromatbgesgshy @slng sesthanobloi1c39%h anaichloroaicthandprciting the
] nesi ulfate). The crude reaction. product was
deS'réHHﬁg?'E@@%“Z?-p%b. gel . colum chronat ography using
Step @QEt OAc: Hexanes; 70:30) as eluent to provide the,
esired amde 11.01 (1.73g) as. a viscous yellow oil.

5 Prepar at i gimN§fBo¢ nt er nedi at es. 12. 03 AM#EP2. 04
Step.1 0 BocHN OH BeHN..S. © 19: 12. 02 Conpound

12. 01 was céfvegrteax o the—requir ria 2.02
using essentidly t¥We. pPBEOEdures. crA bed Mor
| nt er medi at ¢'°10. 11, Steps 3-8.. 10 Ste® 2 OH OH NH2
BocHN OH HCI . H2R% O O 12.02 12.03 22.05
The alcohol 22.04 (9.09¢g; 33.6mmol) was dissolved in acetone (118.5ml) and
treated with. 2,2-dimethoxypropane (37.4ml; 304 mmol) and BF3:Et,O (0.32m;

2.6mmol) and the resulting mixture was stirred at room temperature for a period of

5.5h The reaction solution was treated with a few drops of triethylamine and the
volatiles were removed under reduced pressure. The residue waé purified by silica gel
column chromatography using 5-25% EtOAc in hexanes to provide the N,O-acetal
22.05 (8.859). ERET : =

: , Step 4 -
NHtBoc 0 - —A O -
o =<_ 1. NOBF4 ' ’ :
. 2. Pyrrolidine ’
N = " 3.Pd(DAc)2 N and N
X X 3" X
(o] 0 o)
22.05 22.06 22.07

The carbamate 22.05 (8.81g; 28.4mmol) was dissolved in acetonitrile (45ml)
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
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Conpound. 12.02 was converted to. the required.

internmedi ate: 12.03. using essentially the procedures
wdesisroskas for | nternediate 10.11; Steps. 9, 10CT/SS25/006502

3 OHOHH BocHN CHHC.H2N O ~ O 15 12.02 12.04

Conpound. 12.02. was convergg to the required.

i ntermedi ate 12. 03 usi ng ntially the procedures

colunﬂ?éﬁfdrﬁé’l@gféﬂhy‘ d§| er ne%tﬁeﬂé?rel(q Eﬁ)ﬁé&ﬁo&?e &e ) the trans-

Pr epar at i on. ate 13
pyrromnpne 22.06)(211\9@9 folewed hy IDGhQElS?-)Bermilchnme 22OF (1.97q).
St olution of 1-nitrobutane, 13.02 (16.5 g, 0.16 nol)
_ep_§nd gl yoxylic acid in H0O (28.1 g, 0.305 nol) and
MeOH (122 m -) at 0C 5CAwas added, dro I se

triethylamne (9% . 067 nol) rs. The

sol ution was war ne I Q8 Mo MMR0or 005/ 85275

PCT/ US2005/ 0065 t eperat areN | rred overni ght
and concentr at egs yness to. gieHan oil. The oil

was then. dissolvéd in H2O and aciodified to pH =1
with 10% HCl, fol | #®d by extracti o#®with Et OAc. The

csmmﬁr@ae@ I1M H«m lih MEOABANSBRINAImMI 4 deSeribeR)  above) was
filtered and concentrated t

addetg ;q,ﬂp_esgl Q@c&ta} gzt(}f‘éapd Stitred atzoom tepperatyre Qg%h 5T he solvent
was réirRVel urndef Peduced hrdsuf@bhPihd FNiddd was purified by silica gel

column chromatography. using 0-4%MeOH in dichloromethane as eluent to provide
the desired alcohol 22.08 (1.42g), a yellow oil.

Step 6
1.LAH
—-————D— - -
2.N-Boc-L-tert-Leu-OH - - N
HATU BoctHN )

AO.HO

22.08 - 22.09

To a solution of the lactam 22.08 (1.29g; 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% aq.
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 (2.89¢; 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
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O 0 13.03 13.04 To. a stirred solution of conpound

13.03. (240 g, 1.35. nol) in acetic acid (1.25. L)
woasosadsted 10% Pd/ C. (37 g).. The resulting sokPariusmos/006502

was. hydrogenated at 59. psi for 10 3 hrs and. then

at 60 psi overnight. The acgglc acid was then.

evapor ated. and azeotroped Otimes with tol uene, then

redu.%%d hl’l#s%h?er i dé Meo ﬂnﬁgé I?)Slrsdécea 5& C%?‘L'Hb cﬂg%nﬁg{'@ephy

usingaEf@Ad:hekané4 (1:8¥to givedhé de\shre(d amide 22.091(2.00g)1 g,
891 nol,. 66%. Step 3 OH OH OH HZN OH BocHN Y O O

Stepys 13. 04 13.05 To a stirred sol ution of the anino.
acid. 13.04 (2.0 g, 13. mol ) in di oxane. (18. m-)
and H20. (5nL) Jat 0C<-v added 1 N NaOH sol
(4.3 nm, . 140 [Y.. YThe redwstin | utT
stirred. ? Fhutes, foll owed by hddi n. of
di-t- buty di'car Honat S H(0. 110 g, Bock¥” 0 I} and
stirred at OC for.HOI5. minutes.. The sdPuti®&®H 20 was
then warned. to r@z;mterrperature stirredifor 45
m nutes and. kept at refrigerator overnight and
c diseaicebole 3209 (&r@ﬂgsﬁ;ﬁmmaj;) was dissohabe imetcetorad (1T6ml) and

oot iy S s Tl B e

reageﬂt)(1 4rnls bpbfcﬁcﬁrﬁﬁfol/nﬂ) BndTts Fentin @m»&ﬁﬂ%}% stif¥%8'at 5°C for
t hen separated and the _aqueous |ayer was extracted

0.5h gaﬁ?é@e W@W@@i&dﬂ/@% emaved diiist ieagtion yeas stirredifpsa fvather 2h. at

oomdBE S0 hAHns S0t eGSR prone rom).

lSoprppanknlc(tl 5fid) Was added aﬂiee amigand (tBel stiged &910/9 Yireneh) 10ndiR. and

fitere092-08275, PCT/ US2Q05/ 006802 142  Step 4

trate was concentrate under reduced pressure, providing a brown oil .

‘which'was dlssolved in-EtOAc. ThIS solutlon was washed w1th water, 3% aq. citric

‘ amd brine, dried and concentrated to provnde the desired. carboxyllc aC|d 22, 01

(1.649g) as a white solid.

Preparation of Intermediate 23.01
Step. 1:

O,
TDWOCH:; [N> ., ms 4A° QW‘/OCH;;
H
(¢ o
23.03

23.02

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 CH3CN. . The combined filtrate was concentrated to yield the
desired product, 23.03.

Step 2.



OH OHH BocHN OH - HCLH2ZN O O 13.05 13. 01 Conpound
13.05. was converted to. the required. internedi ate.
wa20Bhssgsng essentially the procedures descr POeaSE®ms/006502

Internmediate 10.12,. Step 11. 5 Preparation. of
Internmediate 14.01. Step 11 02ND/ BocHN OH O

14. 02 14. 03 Conpound. 14.02 s converted. to the
required, terial 14.03 using essentially the.
procedures_ydescribed for. Internediate 13.01,\ Steps.

1-3. 10 Step=2 '"OH OH H BocHN OH HCLH2N O 14. 03
14. 01 Conpo 003 Wass® gverted to the Legquived

i nternme iate./&l .01. using—essentially the N S
proce S.0de8cri bed f de.HpfRer nedi at . X¥ oSt ep 11.
Pr epar on &fssl nternmediate 15.01. 15 p. 123b4~CF3

O02ND-CF3 = 15.02 15.03 To a suspension of silver
nilEra selution @Ff tespedued RB.03framairhgeedingsteg IECHENaE35 mL) was

addoi oy L0, Tpifiistiale 257029 SompoL) a1 070, 6.7
mmokjroThe resulting slurry was stirred at ambient temperature under N, for 24 h. 50
5  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 MgSQ,, and evaporated to yield the

desired product, 23.04.

Step. 3:
B R O # e O s(
- e e D\(ocm - INLIOH/dioxane e ‘_,‘ 'M‘OF&
23.04 CeT . 2305

The pro.d'uct 23.04 from the preceding-step (2.7 g, 8.16 mmoL) was dissolved. in .

10

dioxane (20 mL) and treated with freshly prepared 1N LiOH (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,0. The combined aqueous phase was cooled,

15 t0.0°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
MgSO4, and concentrated to give the desired acid, 23.05 (3.40 g).

Step 4:
s( HO.,, #
Oy NaBH(OAC)s D\r(ou
N o - ,'JL o)
sged S
23.05 23.06
20 - To a suspension of NaBH(OAc)s (3.93g, 18.5 mmoL) in CH,Cl (55 mL) was

added a solution of product 23.05 from preceding step in anhydrous CH,Cl, (20.mL)

and acetic acid (2 mL). The slurry was stirred at ambient temperature for 20 h . Ice
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di ethyl ether (25 nL) slowy through an addition
funnel (approx. 15 mn). The resulting 20 m xture was
woiRoBressgsy stirred at 0C and warnmed to rt. Af Per/US2008/006502

the solid material. was filtered off through a,

celite pad. The resulting dﬁgbhyl *et her sol ution was

concentrated in vacuo to. give 15.03 as colorless oil,
cold whatet{10asnlisess wiibaw thesiu stirtdd f1/9 . '

2005?08’527%&/ (82008 00650 23S o 12 8y Grganic tayer was
separgird. filtered, diind-andevaperated to viell thesdesiredoprodust) 285063

s converted to the required material 15.04 using

§t—ep—'es\é@senti ally the procedures. described. for

Internmediate 13.01, Steps. 1-3. 5 Step 3 OH (ﬁ(r—l

BocHN COH - - HZNN OO Y T CF3 CF3 Jﬂ? 04115.01

Compound 18.,04-was converted. to the requirees

i nt er medi at @i{r% using, . essen !|§l| l'y the. %&Mees

descri bed fo(erLFoonter Step 11, i o

Pr epar @tNoho I nternedi ate. 16.01. BocPN ~OH
HC1. =, - '~YJJO 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;0 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.

N BF3. Me,0 / CH,Cl, * . . Nl
BN: Ao
OAO 0 . O/\ o "o :

23.07 23.08

To a solution of product 23.07 from preceding step (1.36 g) in anhydrous
CH:Cl (40 mL) was treated with BF3. Me2O. (0.7 mL). The reaction mixture was
stirred at ambient temperature for 20 h and quenched with sat. NaHCO3 (30 mL) ad

Step 6:

stirred for 1/2 hr. Organic layer was separated and combined organic layer was
washed with brine, dried over MgSO,, concentrated to. give crude residue.. The
residue was chromatographed on silica gel eluting with a gradient of EtOAc / hexane
to afford 0.88 g of the desired compound, 23.08.

W H, - 10% Pd /C —

OMe

N OMe

©/\o o) o
23.01

23.08

To a solution of the product 23.08 (0.92 g) from preceding step in MeOH (30
mL) was added 10 % Pd/C (0.16 g) at room temperature and hydrogenated at
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‘ Step 2

F2C F2C to, 16.02 16.01 The acid 16.02 (Wnkler, D.;

Burger, K.; Synthesis, 1996, 1419) is processed as
wdeswsrostes above. (preparation. of |nternedi at eCLAS1®F/006502

to. give the expected internediate. 16.01 PREPARATI ON

OF P2 /| P3-P2 I\/OETI ES 15 Preparation of Internediate

20. 01 H3C, CH3 .oecH3 N A 20.01 The am no

o i oGP Pl TS, g By o
and cﬁm;:eﬁﬁébed tvmdee@toeweld%eajesn’edtcdm;ﬂnurmm‘D.up_ was
Ig! Ez\ﬁa Eé tg{ [sgﬁ,{: n, of the Boc-protected am no
PRE . . 20 (Note: In a variation
Pre é&fatlbh%f'h%éﬁhé&i‘étéwtd’les' s, the sul foniumylide was
replace respondl ng phosphoni um yl i de).

Step.pr epar at i on of |1 nt er medi ate. 20.04 WD 2005/ 085275

PCT/ US2005/ 0065 ng4.4 Step.1 CH3, _,o&H3 O CH3H3
BocHNJ~pH C~~ N OCH3 O Boc 3 H2610 20. 02
20.01 O 20.03

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»SO,) and concentrated to. afford the methyl ester 50.03 (12.98 g) which
was carried forward without further purification.

§50.03 - : . 50.04 .

The methyl ester 50.03 from above was dissolved in methylene chloride (100
mL) and cooled to -78°C, under nitrogen atmosphere. DIBAL (1.0 M solution in
methylene chloride, 200 mL) was added dropwise over 2 h period. The reaction
mixture was warmed to.room temperature over 16 h. The reaction mixture was cooled
to 0°C and MeOH (5-8 mL) was added drropwise.. A solution of aqueous 10% sodium
potassium tartarate (200 mL) was slowly added with stirring. Diluted with methylene
chloride (100 mL) and separated the organic layer (along with some white precipitate).
The organic layer was washed with 1 N HCI (250 mL), brine (200 mL), dried (Na>SOy4)
and concentrated to provide the alcohol 50.04 (11.00 g) as a clear oil.

Step.3
i “~OH ijCHO

50.04 50.05
The alcohol 50.04 from 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
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A solution of commercial am no acid Boc-Chg-OH,. 20.02

(Senn chemcals, 5 6.64. g, 24.1 mmol) and am ne
wayadrseskd7eri de 20.01 (4.5 g, 22 nmol) in CH2CI BCTABL005/006502

m). at 0. C was treated. with BOP reagent and stirred

at it. for. 15 h.. The react]ilsgn m xture was

concentrated in vacuo, then was. diluted with aq

esct W5 B 58 o TRty v o

celiteNdhedlirgt20dasrtpncentrated anﬁNb@@$lduélWé§feﬁ@n lﬁmbthyl ether (500
mL). qE_Bncentrat ed, in v cuo hr omat ggr aphed (' Si

@A\\qu_lggsge%hrpgg pag HP silga ggﬁe@d theyfiltiate was conlcenfrated to

provuﬁé’ S bﬂ%ﬁéog ‘g& g‘s ﬁ%&%&arn%&g%&ﬁ@t %gth%%unf ication.

_te_ll&ol ution of nethyl ester 20.03 (4.0 g, 9.79. mol) in
THE/ H20. (1:1) was, 15 treated with Li OHH20 (401 ng,
9.79 mmol ) and stirred at rt. for 3. h. The reaction
m xture was aci Fe@ with aq. Ha@mandcogncentrated in
vacuo to. obtai gijhe required. .internediate, free
acid 20.04. Preparation of Interrredi. 20.07 Step 1
20 WD 2005/ 085274, ,pPCT/ US2005/ 006502 45 0 BocHN~OH
OCH3 + N N OCH3 0 BocHN O H2ClI O s0.01

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).
PREPARATION OF SPECIFIC EXAMPLES from Table 1
Example |: Preparation of Compound of Formula 4010

LR NH,
>Lﬁ'/‘\\ 0 0
0 \[>
05 _NH
0
Y 4010
o

Part I: Preparation of intermediate 4010.06
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20.06 20.05 20.01 A solution of Boc-tert-Leu 20.05
(Fluka, 5.0 g 21.6 mmol ) in dry CHC 2/ DMF (50

wai200508275 was cooled to 0 C and treated w th PO®USRI08806502
salt 20.01 (5.3 g, 25.7 5 mol), NW (6.5 g,. 64.8

mol ) and B(P reagent (11.6. g 25.7. mmol). The
reaction stirred at rt15 or 24h, diluted wth aq.
HCI (1M and extracted wit Cl2. The conbi ned\/

organlc | ayer ©twer e- washed with HC (aq, 1 M, M

aturated %?g?rjtlgne (MyS04), filtered Zﬁi\ﬂ/
oncentrat ed in"v and r {4 ed. t ogr a OH
N @%i ol ¢ ef AT O3 Y

coq"brl eSSHPSOIDCdA DiPBA St e th CcH3 g | o
BSEHN, , ~, O 0 higk. H2NJO 0 20,96 2Q3.f%% A sol ution. Qfgoc 401004

met hyy ester 20.06 (4.0 g, 10.46 mmol) was. di ssol ved

AM HEl in. ,di oxane and. stirred. at rt. for

éaction M xture was concentrated. in. vakdo

ob ai 0 the. anmine h¥,dr6211hl oride salt, 20.07 wh vvas o
12.03 :

use t hout szl $) NIt Paideditri ON of Hy
— tmtermedt 1. Stilep
HATURM. BEEA T‘G@Q sti Fré Hs(,:o’TBl'Jo a"8n

N%oc- 3, 4- de b@proll 21. 02(509,. 235

di- tert-butyl dicaghagate (7.5 g, 34.4 mml) and 1006
4- N, N-di net hyl am nopyridine (0.40 g, 20 3.33 .ol
__tQDJ_n acetonltrlle (100 nl-) at room tenperature was
trlethyl amne (5.0 m_\/as 6 mmol ). The resultin
\/sol utio Hirred at thi temperature for 18 h ¥

% before i concentrat ed vacuo. The dark brown—
esi due was [pur? 4% h \gol um W0 2005/ 08527é\m\n/0H
H / US2005/ NHB@GE > N >H/§

OH HATU, DCM, DIPEA - o oH o°c 9.
4010.01 : 401004
-20°C NHBOC 4010.03 NHBOC ™~ -~ .

- To a -20°C solution of Amine 4010.01 (10g, 72mmo|) prepared following the
method of R. Zhang and J. S. Madalengoitia (J. Org. Chem. 1999, 64, 330) in DCM
(200mL) was added HATU (1.05equiv, 28.8g), Boc-L-Tert Leucine (Aldrich Chemical
Co., Milwaukee, Wisconsin, 1.1 equiv, 79.2 mmol, 18.3g) and DIPEA (0.2 mol, 40
mL). Reaction was stirred for 24h then was diluted with EtOAc and washed with
NaHCO3. Organic layer was washed with citric acid then brine. Organic layer was
dried over MgS 04, filtered and concentrated under vacuo. The residue 4010.03, (72
mmol) was dissolved in Acetone (1.2 L) at 0°C. Then, 5equiv of Jones reagent (138
mL, 360 mmol,. prepared by dissolving 91g of Chromium trioxide in 70 mL of conc,
H2S04 and diluted to 300 mL) were added. After 45 min, no starting material was
detected by TLC. Isopropanol (40 mL) was added and 500 mL of EtOAc. The green
solution was filtered off through a pad of celite and the filtrate concentrated to dryness.
The residue was diluted with 10% sodium carbonate and extracted with Et;O. The
aqueous layer was then acidified to pH=2 with HCI 3.0N and extracted with EtOAc (3
times 200 mL). Organic layer was dried over MgSO4, filtered and concentrated under
vacuo. to yield 21.55 g of intermediate 4010.04.

Step2:
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146 chromat ography eluting wth 10-25% Et CAc/ hexane to

give the product 21.03 as a pale yellowoil (5.29. g,
wa46¢5/08R7ep 2: Cl SCI  QCQARi Bu O COZt Bu Boc ARCRAUSABS/006502

21.04 5 To a stirred solution of the dehydroproline

derivative 21.03 (10.1. g, 37.4 mmol),

benzyl tri et hyl anmoni um chl of P@le (1.60 g 7.02 mol) in

chloroform (120. m-) @ roomtenperature was added

50% aqueous sodi up aydr oki dgy, (120. 3. After

vigorously stirred a i 3f tenperat for g¢ h, the

dark m xture. g|l e® with. OO ;I and
diethyl ether. (688 m).[A ter th Cﬁg\( m
soex

separ at ed, 401¢:%e. §o| ut
wi th CH2Cl 2/ Et 20 %LPSH\?%H: or ga

sol uti on was dried (Nﬁ%ﬁl) and conc'&'?ﬁorcat ed.

residue was purified, by flash columm chiodhest ography
usi ng 5-20% Et OAc/ hexane.to. afford 9. 34 g (71 %9.: . O
21.04. as an off-white solid.. "Step.3: cl SCI C C
ToRGLOPE soluionciit 0 (t2e, 2830I)Hn REM (BaRIME) vess added

T8, S b S s g TR oL, R .

prepetremaercws@ribecﬂ i} Pﬁepﬁrbtlorbef Wﬂ@rmédlm gf&tﬁ#ﬁﬁdrﬁbﬁm -P’oieties).
brown resid

Aﬂer'&@éﬂlﬂi a¢ g@ec?, QIP\A:?A hdBeayivy 16@ mrpm |1f7| 4rat) was added. Reaction was
stirred at this temp for 16 h. After 16, the reaction was diluted with EtOAc and washed

successively with NaHCO3, citric acid (10%. w/w) and brine. Organic layer was dried
over MgS04, filtered and concentrated under vacuo. to yield: 14 g of intermediate
4010.05.

Step3: o

" 1) Moffat Oxidation O\W
4010.05 ‘
2) 4.0N HCL / Dioxane M

NH, HCI

4010.06

Et3N (3 equiv., 5.2 mmol, 0.72 mL) is added to a mixture of crude 4010.05
(1.06g, 1.73 mmol theoretical) and EDCI (4equiv., 6.92 mmol, 1.33g) in EtOAc (12
mL) at RT. After addition, DMSO (4.5 mL) was slowly charged. This was followed by
addition of methanesulfonic acid (3.6equiv, 6.22 mmol, 0.4 mL) with temperature
between 20 and 30°C. The reaction was agitated for 1h. After 1h, TLC shows reaction
completed. At 0°C, a chilled mixture of EtOAc (12 mL) and iced water (2 mL) was,
added. After 2 minutes, the biphasic mixture was allowed to settle and the layers were
separated. The upper organic layer was washed with H20 and brine. Organic layer.
was. dried over MgS 04, filtered and concentrated under vacuo. The residue was
purified by HPFC, 25+M, 15% to 60% (EtOAc) in Hexanes. Purification provided
(0.6g) of ketoamide. To a RT solution ketoamide (0.6g) was added 25ml. of a 4.0 N

HCI solution in Dioxane. Reaction was stirred at RT for 1h to observe completion then
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Step. 4 C SC C ~cl «c¢)-.C2Me HC CF3CO02H N CO2H

H H 20 21.05 21.01 Concentrated hydrochloric acid (4.5
wal2e05/085595added to a solution of the residue PBCTAS52005/006502

fromStep 3 in nmethanol (70. m-) and the resulting

m xture was warnmed. to 65C Jn an oil bath. After 18

h, the m xture was concent r1aq in vacuo to give a

concepfi3iE B pbodt's i eﬁ‘@“ﬁ‘?‘sﬁmf“ﬁ*ﬁg s A TG i pach). The
resultig \ﬂﬁl@ébfﬁﬁ(ﬂi?&ﬁe 2] Mmédﬁwff(}ﬂﬁﬁdﬁed uAder StNdflowttBpeovide 0.49 g
"FiF, reflux >(Cv 22.02 22.03

(81%9‘@%)5%11'[]’?%%@@"%@9 ‘silyl)ami de (158nm of a 0.5M

Part B P ¥daRRtibA dﬁht@ﬂf‘edla@ﬂm)lowas added to a. stirred

—__suspensi on. opropyl tri phenyl phosphonium 5
brom de (33.12g; 86.4nmmol) in anhydrous
tetrahy&lrofuran (130m) and the_resulting or &

m Xt was st prnNiged, etionder  alh m)sph@m ef nifLrog
&ocT ﬁ%l\ e%aﬁﬁe—ﬁworaoaaN\:p’ﬂ? A "%ﬁv\oéejj\@
1)

t he gd«ht'l on of the al dehyde. 22. 02 ( DioBdY, 42,2
in. THE (8ml). The reaction B3 t hen refl uxed. er
an at ff88here of nitrogen bo‘}wg beriod of 2h. Ammrs
cool i ng, nethanol, di etmyl ether and Rochelles. salt
RlRaseengeldei NatiGg: or gggﬂ:c 0 pifasy) was. separ at ed,

Wi ri dri afd_gbncentrat ed under
reduced.ocpressure The. crude reaction product was.
purified. by silica gel aelouon chromatography using.
Et OAc- hexane. (1:99) to Et QAc-hexane..(5:95) to

§t_e-9_1|ér ovide. the alkene 22.03 (8.47g) as a yellow -o0il.

0 0
H H
Boc” N\:/U\N/O\ ngBr’ 0 ~ Boc” N\E/U\Ph
AL A
4010.07 ‘ 4010.08

PhMgBr (2.5 equiv, 40 mL) was added @ -78°C to a Et20 (200mL) solution of
~conﬁmercially available Weinreb amide 4010.07 (Aldrich Chemical Co., MiIWaukee,
Wisconsin, USA, 12g, 46 mmol). After 2 h, reaction was quenched by addition of HCIl
1.0 N, diluted with EtOAc and washed with brine, dried over MgS04, filtered and
concentrated under vacuo. The residue was purified by HPFC Biotage 75+S, 2%
(Et®Ac) to. 8% (EtOAc) in Hexane. 3.76g of 4010.08 were obtained.

Step?2:

H 0 . HCT O
Boc’N\:/u\Ph 4.0 N HCliDioxane HzN\:/U\©

A A

4010.08 4010.09

To 4010.08 (1 .939, 6.9 mmol) was added 5 mL of 4M HCI (in Dioxane). The
reaction was stirred at RT for 50min and concentrated to dryness to get 1.29g of
product 4010.09.

Step3:
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Ste p..2 =NH Boc tBoc, HN 1.xcqaq) 2.tBoc-dy-0Su

Et 3N HO 15 22.03 22.04 A solution of I MHC. in
woR@YREDRAC was prepared by addi ng 14.2m of aeergis2005/006502

chloride dropwi se into. cold. nethanol. and, diluting

the resulting solution to 200mlL. at room

tenperature. The carbamate 88 03. (9.49g;. 37.5mmol)

was diHssloIv d in nethanol (12ml) and. 20 addgd to 1

M . HCI O/ McOAc (150m ) while cooled in jan. |ce
bath. "eNe.re ng phéBigsie,nem, namsosai nt arfled s
t enper at uge f b&h wa gd
and stirfi Cofiti nued overai ght at room te re.

The vol atgoheed were. renoved under reduced ugssure
to. yield a yellow oil which was used in the next step
vvithout purification. 25 The yellow oil was

al T O e SoulionrnBpE e -2 i Gt GBanHERY bRPGOs (sat)

(50 il veR0ddid 040 1899 {H29Dg1 8. mNol ﬂ‘heﬁh&mr@QNasﬂsﬁﬂﬁed ae RT for 2.5h
bath, the m xture was treated with N-Boc-dy-0S

(1
then separgteds Oraaaic)layertmas dried oyge Naa%@umlmiram) @mj CpReentrated

ool GEEHGER, 5 S QOB el Tk Ot o

4010n6rmlaO3M<MIutmducmdgCIQr essure and the resi due was

ified. Db lica unn ch Q usi ng
Part i rgharation eb&qmm R0 ok Fableyt ne.
desired am de 22.04 (9 099) Step 3. O\DIHtBOC O =~-
NHt Boc  HN :,,\ 2,2"dimethoxypropane N

~
~

O

4010.10 —_— . o NH .
0°C o RT . 0 Y : 4010

Following general method C: To a 0°C solution of amine 4010.06 (20.mg,
0.045 mmol) in CH2CI2 (2 mL) was added isocyanate 4010.10 (2 equiv., 0.3 mL) then
DIPEA (0.035 mmol, 0.06. mL). The reaction was stirred at RT for 1.2 hrs then diluted

with EtOAc and washed with sat. NH4Cl and Brine. Organic layer was dried over

4010.06

MgS04, filtered and concentrated to dryness. Residue was purified by plate with 40%
acetone in hexane to get 12.7mg of product 4010 (46% yield); LCMS : (610.1 : M+1),
(632 : M+Na).

HCV inhibitors 4028, 4031, 4062, 4082, 4102, 4109, 4110, 4119, 4120, 4151, 4152,
4153, 4154, 4163, 4165, 4176, 4184 and 4201 described in Table 1 were prepared
using intermediate 4010.10.

Example lI: Preparafion of Intermediate of Formula 4035.01, 4044.01, 4048.01,

4052.01, 4055.01, and 4076.01:




BF3 CE HO ~.J' 5 22.04 22.05 The. al cohol 22.04

(9.09g; 33.6mol) was dissolved in acetone, (118.5m)
wanas/osseat ed. with. 2, 2-di net hoxypropane (37. 2a01/US3®4/006502

mol ) and. BF3: Et20 (0.32m; 2.6mmol) and the

resulting mxture. was stirred at roomtenperature for

a period of 5.5h. The. readbPon sol ution was treated

with a fewglrops. of trletl}ylamne and theg 10

vol atil gs. re. removed under reducecl1 prélssure.. The
resi dio¥ i ed_gy"'si _ctohu

chr dhat o aph i nQ 5- 259 Et |R hex

provi de. N,;’O acet al - . 057 - (8. 85@@ Step. 4

NHt Boc \Q_~ O O 1 NBF4 2. Pyrrofi di ne 3. Pd(QOAc) 2
and >KN ~H 493§0R2. 05 224086002, 07 15 T™¢.0car bamat e.
22.05. (8.81 g;. mmol ) was. ;n ssol ved in 0

acetoni tiNe ~4 and. .tNe_s® on was_wooled 10
-40C uaﬁ‘ér an a |m)sphereo§P ni trog Pyb‘l?el ne

(6.9m; 85.3ryoP) foll owed by m

tetrafl uoroborate (6.63g; 56. I) wer e ad@ and
the resul tif§2Pacti on m xt ure, i ntained bel ow 0C
until TLC indicated that no. *&¥Mting nat erfip-o1

remai ned (approx. 2. 25h ). Pyrrol | di ne (20m ; 240mol)
was 20 added and t he. was V\/lthdravvn and

s!ﬁwaﬂates\ﬂé’éi%ht‘ﬂ}ﬂﬂem o AOSE0 T AQ4HBE A\ AT 6.8 werk: prepared
acco@ﬂ@sflﬁeﬁ}&aﬁuﬁé‘)&r@éﬁé (‘é‘\gerg%ré %{%g@ggﬁy rouﬁg in step1 the
5 commxarmaﬂy avhllade (gpValite r\pOeDIrdethylrwelré)quamldie \Aﬁfhﬁthxea’sdrmspondmg

ted—Lﬁgplpgdg ﬁ%&@iﬁ%gé?ﬁ@é& fXX %ﬁ ;ecy u{,)dglé(gmde homovaline,
cycloﬁéﬁ@fgq’y&?é‘l;és‘b%cflpéyr RO DidEnThydidg ér?ud(fwlal‘k%( prepared from .
commercnally N- Boc amino, acids followmg the procedure outllned in step1 of ‘
preparatsve example of compound. of formula 4032. :
10 Hev mhlbltors 4035, 4042, 4044, 4048 4051, 4052 4055 4076, 4126, 4141
and 4147 descnbed in Table 1 were prepared using mtermed|ates 4005.01, 4035.01,
4048.01, 4052.01, 4055.01, and 4076.01 according to the general procedures
described before.
Example llI: Preparation of Intermediate of Formula 4011.01, 4079.01 and
15 4097.01

\/ﬁ\/© \/U\H/©
~N
W

/\

4011.01 4079.01 4097.01

Isocyanates 4011.01, 4079.01 and 4097.01 were prepared according the
20  procedure outlined in preparative example I by replacing in step1 the
Phenylmagnesium bromide by the commercially available Benzylmagnesium chloride
and Phenethylmagnesium chloride with (L)-Valine N,O-Dimethylhydroxyl amide or (L)-
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20

25 under an atnosphere of nitrogen for a period of

1.5h. After cooling, the volatiles were renoved under
woedusmssk7pr essure and the dark residue. was puPCTiUs2005406502

silica gel WO 2005/085275 PCT/ US2005/ 006502 149

col um. chromat ography usi ng Et OAc- hexane. (1:4) to.

provide the. 1) the trans-.16@yrrolidi none 22.06

romdgigad).C-Bignglihy ol abmisSipr ol MO THsetmvsrony

amidél H O HO 22.06 22.08 5 Freshly prepared 1 MHCl. in
MeQAc/ MeOH (10m ; as. described above) was added. to.
t HE\Nirdibitass 401124068, 40%9 enti 4093 desaribechin diable Atwere. prepared

win bt E 1301 o7 s ACEI Y5 e

procegla%es desdetibed iséforerat ogr aphy using 0- 4%eECH. in
di chl oronmet hane as eluent _to. provide the. desired

Example AV Prepaxagion of ltﬂg5medaat9§|qfd§prcmula 41 %0%p. 6 1.
LAH N 2. NeBoc-L-tert-Leu-OHH N HATU BOCtHN H HO

OHO 2% 08 22.09 To &=%0tud org olneldver, besjrame 2ndH sme
(1. C?/Eg/ _3( in anil't%dgn etrah&drof uran (55m)

was addeﬁ am al um nUm an (e 0g; 63. 2mmol ).
and. R= (L)-Valine, (L)- tenf-Leucune (L)-Cycihohexylglycine

4012.01
‘Isocyanates of type 4012.01_were prepared according the procedure outlined in
preparative example 1 by replacing in step1 the Phenylmagnesium bromide by the
corresponding commercially available ortho, meta or para-substituted Phenyl Grignard
reagents (as an example but not limited to: X=F, ClI, Br, CF3, OMe, OPh, OCH,Ph,

"~ Me, NMez, SMe) with (L)—Vahne N,O- Dlmethylhydroxyl amide or with the

correspondmg ted—Leucme and cyclohexylglycme N O Dlmethylhydroxyl amlde

.-.- HCV. Inhlbltors 4012 4027 4029 4045 4064 4071 4075 4083 4088, 4090, 4094,
' 4100 4104 4113 4121 4122 4130 4136, 4140, 4157 4160 and 4177 described in

Table 1 were prepared using intermediates 4012.01 according to the general
procedures described before.

Example V: Preparation of Intermediate of Formula 4017.01, 4078.01, 4095.01,
4041.01, 4175.01 and 4190.01

0 (o) o o)
HCLHN. N HCI.HZNYU\“\/j HCLHN N HCLH,N -~
AN N A NG AL SN N~
4017.01 4078.01 4095.01 4190.01
HCI. HzN
| HCLH,N
N
/\ 0

4041.01 4175.01
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the resulting mxture was refluxed for 8h. After

cooling,. water, followed. by. 15% ag. 15 NaOH were
wadasdssatd the resulting. mxture was filteredPCT/US2005/006502

t hrough. celite and the, solid was. washed. thoroughly

with. THF. and MeOH. The sol vent was. renoved. under

r educed. pressure and the 16si due. redissolved in

drchloronethane and _concentrated under reduced

pfsyBe salts 4037 diA, &@4%% 4078:01,i409501 apded 7501 weie prepared

sl 3o S0 oot B ST Bz

replading nmrete)p1 ﬂf’mePbeuxdmagnerqurh d)irdsmrdmbly HV&eTbbrﬁ'é?srﬂﬁgtmg Magnesium

'bfom'ﬁlﬁgg!fmé'?\el atokdieacio I daseaTosmianciag [k vale N.G”

Dimef] |%§rd@'<{r‘{\ﬂ§iﬂio§ﬁb\%ﬁﬂé N.©- Qﬂg&%ﬁ{eﬁe 5 Irn%de or (L)-tert-

sl'o over ni ght OAc was
LeuciBeINJ.G Bmeﬂw&y@ekrd@mrdermrdu Cyal@hekmmycm N @@rmethylhydroxyl

amid o ESsdhriing B drricd Blicriostim R miker pidR0 atere Brépared
accorarﬁa @ﬁ@g@ﬁeﬁ?%a@ Tbﬁ@hé@ﬁ#ﬁ Qdonr §651349-13b8. F@rslll"r@l%ﬁ‘mne salt

purified by silica col um chr omat ogr

4190 Gér agn@t@wumew@n@ée pyurg@)e was fgacied Methomelmefe 419@.82 and

alcohfFafh.63 Wa9dxapkalo hytale: @r@ﬁé@'@g% 5&%@%‘3@.&&% %4190.01.

Schemé419mD) : Peepaistion vEihtermediftea190.4416n) and
cooled in an i1ce bath. for 10mn.. This solution was
then added to a cool ed Jones. reagent (14.2ml; approx
2mol / nh) Bndt resultingmxture was. stirred atg 5C

0. bh and f{jhe baf h was renoved. Jhe,
I?%g\*g F<Qn Was st 45}9 ; rthePesstMartigt ]; ﬁN

e te efor—e—arcrdr—ngto, il fate. (28. 54
- celi 15g) in. EtOAc’ (108u#).. 10 Isopraopanol

C"was 4¢dded after.1 mn and 418d@n stirred. ‘for a fg{gﬁlger

-~ .10mn.. and filtered.. The filtrate was concentrated:

E"'}"under reduced pressure provr ding a  brown.:oii.
: "HCV inhibitors 4017, 4022 4041 ‘4065, 4078, 4095, 4096 4101, 4168 4170 ‘

41 72, 4176, 4190, 4199 and 4205 described in Table 1 were prepared using amine
salts 4017.01, 4041.01, 4078.01, 4095.01, 4175.01 and 4190.01. and corresponding
isocyanates or 4-nitrophenyl carbamate following method D of General Schemes for
Preparation of Target Compounds.

Example VI: Preparation of Intermediates of Formula 4021.01, 4026.01, 4069.01
and 4098.01

0 0] o)
_CT _CTY c” 0] G
o~ Z |\> G \E/“\£> 2 : 2 2
R N-Z g 1y o i Lpyo &
4021.01 4026.01 4069.01 4098.01

R= (L)-Valine, (L)-tert-Leucine, (L)-Cyclhohexylglycine
Isocyanates of type 4021.01, 4026.01, 4069.01 and 4098.01 were prepared
according the procedure outlined in preparative example 1 by replacing in step1 the
Phenylmagnesium bromide by the known lithio-furan, thiazole, thiophene and oxazole

that were reacted with the corresponding (L)-Valine N,O-Dimethythydroxyl amide or



whi ch. was. dissolved, in EtOAc. This sol ution was

washed with water, 3% >aq.. citric acid, brine,.
wdnrpwestsszand concentrated:to. provide the desiredT/US2005/006502

carboxylic acid 22.01. (1.64g). as a white solid. . ;

15 Preparation. of. Internediate. 23.01 Step. 1: Sri

0 T~~OCH3 N ms 4A OCH3 Q16200 H O" O O 14 23.03

L-HEZPERIaN QufisthdhSat Faiiis & dide/ st 8o Dimethyinydroxy!

amldéBP ggt@ﬁléﬁ&y@}y&mwo E‘ﬂﬁ@%yﬂWdr@kyl Ghlnﬁiﬂe( 5.7 ni,

resutlng I‘OWI’]SUI‘I‘ was stlrred

HCV mmlbltmm@a 24,14026,4034, 1069040781 49775 409&; 406,447, 4148,

4158%@522&1&,1??2&%*’41"%783% A9 SRB P bl esBBep in Table

5 1 werSt;ﬁépared\ml Qﬁéﬁﬁé&i&fef&%h!ﬁamm@‘w&ozdm 4§69.09 and
N OCH3 "0 0 Nal, K2Q03 | y o o O 23.03

409884 apgonding ta m@ge@w%prquu&@dawbg@ b%‘om om

SCH@hgcﬁlﬁﬂ;@M Ad-of Farn! ’Fd4 .01, 4037.01

4057.0Mp4060.84/and 404891 6. 7

o 0
/,N ’/N N ’/N

4019.01 4013.01 4037.01 4057.01

4060.03 ) 4048.01
0. - e |
et
H ©
N \)L EDCI, NMM,DCM N \:/U\rro\
HN(OMe)Me HCI O |

4019.02
To a -10°C solution of BocCyclohexylGlycine (10g, 36 mmol) in DCM (130 mL)
was added N,O-Dimethylhydroxylamine hydrochloride (3.7g, 37.8 mmol), NMM (4.2
15 mL, 37.8 mmol) and EDCI (7.3g, 37.8 mmol) portionwise in 15 minutes. Thé reaction
was stirred at this temperature for 1h then HCI (1N, 55 mL) was added. Reaction was
extracted with DCM (2 times 50 mL) and combined organic layers was washed with.
NaHCO3sat then brine. Organic layer was dried over MgSO4, filtered and

concentrated to dryness to provide 4019.02 as a viscous oil (10.8g). ..

20 Step2:
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moL). The resulting slurry was stirred at anbi ent

tenperature under N2 for. 24 h. 50. 5 nL of. ice-cold
woavwsrosseas. added fol |l owed by 2N KHSO4 sol ut i orCOASRI05/006502

pH was 1. EtOQAc. (100. nlL) was added and. the

m xture, was stirred for 0.75h.. Conbi ned organic

| ayer was, collected and \/\d@ﬁed with brine, dried,

over MgSO™4, and edapora ed. % eld the. _desired

product, 23.0 ep. MQBG 043 IN | di oxane

Hc o O 0Bo& O 023—94—23——95—1:h6866 yetN23. 04

fromthe precedr g-'step. (2.7 g, 8.16 mmuoE .

di ssol ved. " i n.@ di oxane (20 nlL) and trd. Wi th.

freshly prepar 1 NLiOH (9 nL).. The tion

m xture was. giqglghed at anbi ent ten‘peratMrlg ginder N2

for. 20. h.. The reaction. m xture. vvastaﬂen in

EfT0oM0tha2 (ds e B.66immol )i Ethdihg@l Ocrmbhpivas cidalgde ous

CycI@:%éﬁrr%%ﬁéﬁg%ﬁ) hed' 'dles-(%g mlSSf} %Hgivaﬁiﬁt | ‘EEIF\)\%!EWBHThe reaction
was Wiirhé§ updo'\RT aﬂeﬁsnﬂﬁ«cwé% §t.rﬂeQ10amT forQﬁH@ﬁ ﬂ?éjreaggaﬁ%%

| ayer was. washed brine, dried. over
quen@l@m byittihe\additips. of duN/biQIhBea@tmﬂ was diluted] wm E@GA@aanftDwashed

with l%—ne gth%oorgénﬁ;@ﬁéﬂw%s dngd'@vB %&)ﬁ fNered and concentra ed to

dryness. The residue was purified by HPFC Biotage 25+S, 3% (EtOAc) to. 13% EtOAc
in Hexane to get 4019.03 (0.676g, 66% yield).

Step3:
H .
_N 1).4.0 N HCI/Dioxane N
Boc z - ’/c/’ H
S . 2)Phosgene, DCM; NaHCO, o~ = ,

4019.03 ' E 4019.01

Isocyanate 4019.01 was prepared following steps 2 and 3 of preparative
example l._Isocyanates of Formula 4013.01, 4037.01, 4057.01, 4060.01 and 4048.01
were prepared as described above by replacing ln step2 (L)-Cyclohexylglycine N,O-
Dimethylhydroxyl amide by (L)-Valine N,O-Dimethylhydroxyl amide or (L)-Homovaline
N,O-Dimethylhydroxyl amide. or (L)-fert-Leucine N,O-Dimethylhydroxy! amide or (L)-
Cyclopentylglycine N,O-Dimethylhydroxyl amide or (L)- Cyclobutylglycme N,O-
Dimethylhydroxyl amide,

- HCV inhibitors 4013, 4016, 4018, 4019, 4023, 4032, 4033, 4037, 4039, 4040, 4048,

4057, 4060, 4066, 4074, 4084, 4086, 4091, 4092, 4093, 4099, 4103, 4105, 4111,
4114, 4123, 4129, 4131, 4132, 4133, 4135, 4138, 4139, 4144, 4149, 4150, 4155,
4156, 4161, 4164, 4167, 4169, 4173, 4186, 4187, 4192, 4193, 4195, 4197, 4200,
4204, 4206 and 4207 described in Table 1 were prepared using intermediates of
formula 4019.01, 4013.01, 4037.01, 4057.01, 4060.01 and 4048.01 according to the
general procedures described before.



10

15

20

C-_r O~~ 23.05 23.06 20 To a suspension of
NaBH( OAc) 3 (3.93g, 18.5. nmolL) in CH2Cl 2 (55 mL) was
wadaisehsse7sol uti on of product 23. 05 from precedPa@/USL@®E/006502
i n anhydrous CH2CI 2 (20. nL). and acetic acid (2 nL).
The slurry was stirred at anbient tenperature for 20 h
| ce. WD 2005/ 085275 PCT/ 182005/ 006502 152 col d

Exaﬁ@tge_\zmi 100

rgparat ermediates ] : 01,4047

4112%4i ed and evaporat ed to yield the deS| red product
— 23.06. Step. 5: HOO1 HO, 11 OH w N N CH2N2 / W20

/ MeCH N 0 000 § 0 23.07 23.06 s To a soluti
of the proguct
MeOH. ( i

Et 20 so t| q
m xture was.>concentr at ed d >
resi due.. T4ees.¢1esi due vvaualsbomat ogr aphedimn silica.
gel,. eluting with a gradient of EtOAc / hexane to

afford. 1.07 g. of the pure desired product, 23.07..

1&oey8Ratss of PErmuld®9036.04E 4043.01 and 4112.01 were prepared

according the procedure outlined in preparative example 1 with Phenylmagnesium

bromide, fert-Butyl lithium and Cyclopropylmagnesium bromide by replacing in step1.
the (L)-Valine N,O-Dimethylhydroxyl amide by the prepared homo-
spirocyclohexylglycine N,O-Dimethylhydroxyl amide 4036-02 prepared as. follow:
Step1:

0 H,S0,
c)QS// C/’0 ) Co . - )
o’ TN” HN H,$0,, MeOH HaN OMe
E0,0C . Reflux 0
4036.03 4036.04 . S 4036.05

Ester 4036.05 was prepared according T. Suzuki, Chem.Pharm. Bull. 46(7) 1116-
1124 (1998) from methylenecyclohexane 4036.03 (3.5g, 36.4 mmol) and
chlorosulfonyl isocyanate (1.03 equiv, 37.625 mmol, 3.3mL) followed by treatment
with sulfuric acid. 4.7g of colorless oil 4036.04 were obtained.

Step2: .
0. un O 1.NaoH
=S 2 ~
e X \n/
OH 0 2. (BOC)zO

4036.05 4036.06

To a RT solution of 4036.05 (1g, 3.71 mmol) in dioxane (10 mL) was added (Boc)20
(1.1 equiv, 4 mmol, 0.9g) then NaHCO3sat followed by K2CO3 to reach Ph= 9 .After

18h, reaction was extracted with Et20. Organic layer was washed with successively
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,, Step4

N Ow BF3. M20/ CH2CI2 . N 0'1~10 0 0 23.07 23.08

To a solution of product 23.07 from precedi ng step.
wO20B8889751 n anhydrous. CH2ClI 2. (40 ni) was t Peatsen05/006502

with BF3.. Me20. (0.7. nL).. The reaction. mxture was

stirred at anbient tenperature for 20 h and. quenched.

with sat.. NaHCO3 (30 rrL) ad6%15 stirred. for 1/2 hr.

with &% éﬂl%iﬁ:’% gwaﬂcfﬁf ngq{@g Fagp(r: gv(rﬁr]t\%i gqqd Sg%@l'g%m filtered and

concéftfgettundeg ato. télpt@vi@éuﬂg ofg8B606.. The residue was
chromat ographed on silica. gel eluting wwth a.

Step3r adi ent of EtOAc / hexane to. afford. 0.88 g. of the

deS| red cquound 23.08. Step. 7: ox o' | H2|.iLO% Pd
NQ-n §1~10 0~ 23 3 OH

soI \ﬂ/of {he prbductggg QQXT% 92 @) eledilhg
tep | n ® =)y was added 10 % Pd/C (Q) g)0 at

PCT/ US2005/ 006502 153 anbi ent tenperature under 1
atm Pres The. reaction m xture was stir4g@dolor 4
h and concentrated to dryness. to yield the desired
conmpound; 23.01. PREPARATION OF P3. MJ ETI ES

Toa %%_Bta ct>r|| of 40:% Ob Qg r{@ ﬂlnall}n%ﬂ) in (bloxane (3% nﬁ_ )1was added 30mL

(1.5 equiv) of 1.0 LiOH. After 5h, reaction was diluted with Et20 and extracted. H20
layer was acidified to Ph=1.5 with 1 N HCI and extracted wit EtOAC. Organic layer
was washed with brine and dried over MgS04, filtered and concentrated under vacuo.
to provide 4.75g of 4036.07.

X \n/ EDCI “NMM ' >(0\”/ﬂ N
HCLHN(OMe)Me o ij\g/

4036.07 4036.02

To a 0°C solution of 4036.07 (12.6 mmol, 3.25g) in DCM 35mL was added HCL.
HN(OMe)Me (1.05 equiv, 13.23 mmol, 1.27g) and NMM (1.05 equiv, 13.23 mmol, 1.5
mL). EDCI was added portionwise (1.05 equiv, 13.23 mmol, 2.54 g) over 10 min.
When reaction completed, HCI 1.5 N was added (50 mL) and reaction was. extracted
with EtOACc, washed with Brine, dried over MgS04, filtered and concentrated under
vacuo to yield: 3.5g of 4036.02.

HCV inhibitors 4036, 4043, 4061, 4067, 4080, 4112 and 4115 described in Table 1
were prepared using intermediates of formula 4036.01, 4043.01 and 4112.01
according to the general procedures described before.

Example IX: Preparation of compound of Formula 4025

Scheme IX




50.02 50.03 To. a. solution of 50.02 (15. g) in MOH

(150 nmL) was added. conc. HCl (3-4 nL) and. the
waindsss7das refl uxed for 16 h. The reacti on nPETAISE005/006502

was cooled. to. room tenperature. and concentrated.

The residue was taken in. diethyl. ether. (250 ni)

and. 10 washed with. cold. 466urat ed. sodi um

bi car bonat sol ution, and. brine. The organl c layer
was dri 2804) 3%\_Tl‘&éfjoﬁe@ntrat Hd. af&mdr!!st BﬁlF
et hpbe” eN’ g)athl

forward wit hdut further purificatiag tep 2. CO2CH3'
OH 50. 50. 04 15 The net hyl e 50.03. from
above wa di ssol ved in nethyl ene ~shtoride (100. nl)
and coolgd.gat 0 -78C, under nitroggg, 5adorrmsphere DI BAL

(1.0 M sol ut| on in. nethylene chlori 200 nL) was
added dropwi se. over 2 h period. The. reacti@n.

m xt ur eNH rmad)tioN Helderanenper at ur e_gve h.
The Bo&actd on o € and .
(5-8. S ad@é&heﬁwpw%‘é‘ Na{C8g| Ut i 0 queous
10% sog@ 20 potassiumtartarate (200 m@s slowy
added wi stirring.. Dluted with nethyl ene

chl ori #2680 nl) and separated the organssioayer

(along with sone white precipitate). The organic
| ayer was washed with | N HCl (250 nl), brine. (200

To amitp,4019c02(D. swmmo&m ethen@Gonttjved ddaler ovi de t he

lSOpr@H@%O@?mQSEé)%% @@"ég (%_rfi! @B%@fcaag@%w@taﬁﬁ%o\o/@q%m USA
19 m@!égghhﬁ%ﬂ 3.6 cHEAN YL B7€, ?Hé?ﬁé&%&@@%@@eﬂyt&w Stbr 5min

under ni'trogen at nosphere
and stiddd@tiRT im%r&then qwmhahmi be thet adudition of mNel—I(Z\?asreabtmm was

dllutega(%@3 g@&?éﬁg @) gﬂggo‘gﬁe Plﬁag}c IeE/rer was dried. over MgSO4

e filtered and concentrated down The residue was purified it by HPFC with 10% EtOAc

15

20

25

i hexane to get 0. 304g of product 4025 01 (Yleld*' 40 6%)
10

Trlmethylsulfoxomum iodide (237 mg, 1.08 mmol) was added in one portiontoa’
suspension of NaH i(43 mg, 1.08 mmol, 60% in oil) in DMF at RT and stirred for 30min
under N2. The reaction mixture was cooled to -30°C. A solution of ketone 4025.01
(304. mg, 1.08 mmol) in 1mL DMF was added dropwise to the mixture and stirred at -
30°C.~ 0°C for 2hrs then 3mL of H20 was added dropwise at -20°C to the reaction
mixture. Reaction was. diluted with EtOAc. and organic layer was washed with aq.
NH4CI,. H20 and brine. Organic layer was dried over MgS0O4, filtered and
concentrated down. The residue was purified it by HPFC with 0~1% EtOAC in CH2CI2
to. give 176mg of ketone 4025 (Yield= 54%). Optical Rotation: [alpha]=+87.12 (
c=7.5mg/2mL, 20°C, CHCI3).

Isocyanate 4025.03 was prepared according the procedure described in step3 of
Preparative Example VIl (scheme Vii).

HCYV inhibitors 4025, 4053 and 4127 described in Table 1 were prepared using

intermediate of formula 4025.03 according to the general procedures described

before.
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15

. 20

reaction mxture was diluted with diethyl. ether (500

m-) and filtered. through. a. pad of <celite.. The.
woi2bdsreases was concentrated and. the resi due WRSTHAR®E/006502

in diethyl. ether (500 nlL). This was passed through,

a pad of silica gel. -and. hzfiltrate was

concentrated to provide thé | dehyde. 50.05 whi ch was

[ Iy t f tion. 5 Step. 4
Exanfifie X Pro,riiof of dqifound SOl AAS] (O (0 S5EPos

Schehi®)X above was converted. to. the desired. material.
50.01. using essentially the nmethod of Chakraborty
et. a/ (Tetrahedron, 1\9455 51(33),. 9179- 10 90).
PREPARATI ON OF SPECI FI S5EXAMPLES from Table | Exanple
1: Preparation of Co d dt ,a 4010 H O\Dd N NH2

OO0 OO / NH 410N cr 15 Part 1. Prepagation

of, i nter myi at e 4@&0&3\@ 2008/ 985275

PLT/ LIS2 Q) 15,&, Yeof f V14~ 4010.02 OH Oq/u\ﬂ/
r‘rﬁ’s O¥-dabi-on N H* 4010.04

DCM, DIPEA o °\\l/"“
4179.01 ©/Lr

HCV inhibitors 4179 described in Table 1 was prepared according the Scheme X

4179

above using intermediate of formula 4179.01 prepared according the procedure
describe below.

. Stepi:..

'Me;NH.HCI, DIPEA, HOBt .

Y~ TOH T
OH. D.(?M OH -
4179.02 4179.03

To a mixture of (S)-hydroxyisovaleric acid (4.4g, 37 mmol), dimethylamine
hydrochloride (3.0g, 37 mmol), and 1-hydroxy-1H-benzotriazole (5g, 37 mmol) in THF.
(20 mL) was added diisopropylethylamine (6.4 mL, 37 mmol) dropwise at -20C. then
dicyclohexylcarbodiimide (8g, 39 mmol) was added at once, and the mixture was
stirred at RT overnight. After 18 hours, the formed precipitate was filtered off and
washed with EtOAc. the combined filtrates were concentrated in vacuo and residue
was purified by biotage 75+S. column (35% EtOAc/Hex). to yield 5.3 g of amide

4179.03.
40 0

PhMgBr, THF

)\(lLNMeZ o

Step2:
OH ' OH
4179.03 4179.04




10

15

OH HATU, DCM DI PEA OOH 00C O 0 4010.01 4010.04 -20C

NHBOC 4010. 03 NHBOC OH HCI . H2N-NH2 V 12.03 N, NH2 1)
wonbdsass22xi dation VOH OH O N C N NH2 HATU, BPCHMUS2005/006502

DIPEA O O 2) 4.0ON HCl / Dioxane O O -20C NHBOC

NH2, HCI 4010. 05 4010.06 Ste/pl: VOH V V 0 4010.02

0 H N NHBOC Jones Oxidation!@®1-Y H OH HATU, DCM

To 5, o4 o ¢ e

bron41lé((101nl( 1DoM in2etied atﬂ]@pﬁi@ﬂaa‘dﬁbh%sﬁ@ahhédu tF‘{fp@radually
R Zhang and J. . Madal engoitia (J.

and gbwgd agRT Q\a@wght themwes querchad pyiths a&i@d@@ cpiAhNJHCI diluted with

>
Etog% a%?%ﬂh‘égo\_%ﬁh W‘Fmﬁﬁée ar@ﬁae)e?‘d\?éé“&ié@h%ﬂ 19@30743 pyrified by
HPFObiotadeB2536M waitiel 1612356 HtOAZ intHex. 46 yield)6 g%ﬂdvem

was stirred for. 24h then was diluted with Et OAc and
Stepdashed. with. 10 NaHCOB. Organic | ayer was washed

with. citric acid thengbrigne. O ganic |ayer was

0 O
ton T g .
4179.05 0. O-N
; S oy
Pyridine, DCM o
4179.04 40°C 4179.01

To chloroformate 4179.05 in CH2CI2 at 0C was added dropwise a solution of 4179.04
(0.8g, 4.5 mmol) and pyridine (0.5 mL). The reaction was warmed up to 40C with hot
water and stirred for 1.5 hr then diluted with EtOAc, washed with sat. NaHCO3,
CuS04, and brine. dried over MgSO4, filtered, concentrated and purified by column
biotage 25+S (40-60% EtOAc/Hex.).to yield 580 mg of 4179.01.

All other HCV inhibitors reported in Table 1 can be prepared according procedures

described above in examples | to VIIl.

TABLE 1: KETONES

Cmpd Ki*
Table 1 : Ketones MW
# Range

<Nj\ﬂ/N NH,
>H/§Oo
OOYNH
o

4010 610 |A




dri ed ove

r MpSH4, filtered and concentrated. under

vacuo. The residue 4010.03. (72 mol) was dissol ved
ne (1.2 L) at O0C. Then, 5equiv of JoORE$/US2005/006502

WOR005ASEA78
reagent (
91g of Ch

138. i, 360 nmol,. prepared by dissolving
romumtrioxide in mL of conc,. H2SO4 and

diluted to 300 n1-) were. ad . After 45 mn, no

Cn@? Ty
opropanol (40 nl -yap8s adeereand 500 i of Et ()Agﬂw
of

#he green

cellite an

materiat—was— 15 detected by TCC.

solution was filtered off through a pa
dthe filtrate concentrated to-dryness The

Ki*
Range

resii due was. diIuted. Wi

extjract ed
acildi fi ed
Et QAc (3
MySO4, fi

'éle|d 21.
40 005/ 0852

(10Q. 4q, .
(1.]05 equ

(1.]Cequi v,

Pr gpar at i

10% sodi um car bonat e |and
with Et20.. The\ aqueous |ayer was then
to pH=2 with extracted wifth
times 200 ni). Hwas dried over

ltered and nc ntrAted unger 20 vacuo. to

55 g of in .04. Step2: WO

75 PCT/ us2 05/,@06502 15 \ /  HCLH2924H2
03 O3N 4010. 04 HATU, DCM DIPEA O O O

. 0% Tna - 20C sol ution 4010. 04

28mmol ) "in[DCM (300 nL) was added. HATU

iv, 29.4 , 11.29), amne, salt 12.03

28mmol, 5.48g,. 5 prepared as described in

on. of internedi ates, preparation of PJ-P

r\

noietTes)

mgl , 17.
tenp for

driled, o
401\?(2 uo. to

wi tih Et OAc. and washed ess)[ilive y VM h NaHCCB
citjric. acid (10% w a Ny gaRri c | ayen was

Afterito—nmmmat—=20C—DrPEA( S 6equi;
4nl) was added. F@@ction was stirred at thls
16 h.. After 16, sthe. reagtion. was. dil uted

ver MgSOH4, . T t ek edpand, ncentrat edjunder
yield: 14. 9 of iFRternedisate. 640
O _NH

O

NH
~o

4013

S o
N N NH,
ﬁ\'/&oo
OOYNH :
o

588




10 4010. 05.
4010.05 L 2) 4. ONHCO. |
woQaB/8R75Et 3N. (3 equiv.,

to.

t heoretical) and. EDCI (4eqU|v
Et OAc (12 15 nl) at

V.V 2]

Ster 3: 1) Mdffat Oxidation N NH
Di oxane O O Y" r
5.2 mol ,
4010.05 (1.06q,
6.92. mol ,

RT. Aftel7 Qaddltlon DVBO

This WaS- | and g

a. m xture of crude.

N

O NH2. HCl
0.72 nL) PeTASLDA006502
1.73. mol,
1. 330)
(4.5 ).
s

in

~f
HOH—6+

Cmﬁét

#Wlt
wasg.

hanesul f oni c aC| 3,6 6.22. mmol,. O.
h tenperature %%én%%oéﬁ% 30C. The react

| UI T UVVCU Iy uuul

0.4

cl f\\l\‘ y r\hnr ﬂod

agitated for | h. After 1 h, TLC shows re

ction

i on

Ki*
Range

cornpleted. At 0C, a ch:hI&I/ed m xture of EtQAc (12

added. After 2 m nut

n -)
es,

and iced water (2 ni)
t hg bi phasic m xture
| ayers were.

waghed with H20 and pri Re.
ovgr MgSO4, filter
4016edi due was puri fbed

(EtjOAc) i n Hexanes:
ketjoam de. To a KT qmuti on,
added 25nL of 470 N.
Redction was stirrgd at RT for
conpl etion then

T

and /1n as) aach)

+1 NNy

=al Igped)to settle and f

eNHpr gani ¢ | ay
| ayer
r& ed under vac
PFC, 2%*M 15%°t o.
fication provided
ket oam de (0.6g) was
HCl solution in D oxaneg.
1 h to observe
005/ 085275 PCT/ US2005/ 006502
concentrated to about 5 nL and dil uted MAth Fbpianes

was.

(0.69) of

he
er was
dried
0. The

609574

157

A

E’l‘ har Tha rconl

T \zu\Jlll- LILILA 2 L=Av ]

prempltate was filtere
to|provide. 0.49 g (81:

4010.06. Part I1: Prepa@;}nﬁof
*/N&

0O
4017 1

0]
NH

\

p yi el d) of
I nternedi ate 4
NH

L} Ilu

o

2

1 1
ff and dried under a
i nt er redi at ¢

D10. 10

625

N2 f | ow

Cl

s
N
*/QOO

NH
O

v L

Cl

,
.

"\<
.

o)

4018

NH

615




500Hd O ~Nj~ PhivgBr, Et20 ~N ~J 4.0 N HC H2N

Boc No Boc ' Ph \ Dioxane ~/ 4010.07 0 4010.08
waoQuB/8sPhosgene, DCM NaHCO3 ~C 1 \ O 0C 48€0/uUs2005/006502

Stepl: OO0 H N O PhwgBr, Et20 Bocce ~ Boc = Ph

4010. 07 4010.08 PhMWyBr (2.5. equiv, 40 nL) was added.

@ 789C to a. Et20 (200m) sbllti on-of 10 commerci aIIy

\AA ra¥s eb nmﬂo 4010 04 //\| r~|r| r\h (\:lhom r\ﬁ|

). wau
#After h

o
A>3

s:u
NI

kee, Si.n A 12g, 46. mol]) Ki*
: eactlﬁag\?\g {?Q# hed. by additi orn. N&)W Range
. 0. N.. dlluted vvlth Et OAc _and. washed with

br| ne,. dried over SQ4,, filtered and, concentrated

under vacuo. The resi du was. purified. by HPFC

Bi ot age. 75+S,,,2% o 08% (EtOAc) in

Hexjane. 3.76g of 4010. @ Nppd. 15 Step2:

HCl{ O Boc N Ph 4. 0X ne Il \ 4010.0
5.

4010.09 To 4010.08 g, ©6. mﬁ)l) was added

of 4M HCI . (in. D|8xa The
4019 Y 628 A

0
8
nmL

H
\ N NH,
*/Ko o o
4020 0o _NH 626 A

Pl H O .
Q}\(N NH,
4021 NH 617 |A




reacti on was,

stirred at RT for 50m n and.
concentrated to dryness to get 1.29g of

20 product

waQaB/08%275 St ep3: WO 2005/ 085275 PCT/ US2005/ 006 BO2/US1H8/006502

HCI

O O HzZN Phosgene,

DCM NaHOO3 CAN _ |\

0C

4010. 09 4010.10 To a OC solution of phosgene (6.3 nL)

in. CH2C2 (50. m-) and NaHEB (sat.)

add

d-4610-09 (1. 29y

(50 nL) was

he—moture was—stirred

oradd
@ri
vac

RT for 2.5h 5 t
ed over

A\~

Na2SO4 ?ﬁnW§gfg6§#”§ﬁd concentr at ed

uum to half volune with cooling bath.

LELELA 2 LB LEFANY

-

éd. Organi c | ayer m%"
oY
it

Di | ut ed.

Range

to
sol
of

Dl P

NH
of
4022

m) |

stirred. a, RTI fo H
Et QAc and. hth sat
O gani c | aye . i ed,

was

0L with. CH2ClI2. to
ution in CH2Cl 2. Part ¥
Fornul a 4010 of Tabl <k

io Follow ng ge
am ne 4010. 06.
m.) was.

then DI PEA (PO

t
[

EA O 4010.06 0 O 4Q10).10

neral N :

(Z:DL\‘gét .05 onol ).
added isocyané?e. 40 10 (2 equiv.,
Fhol | .

1.2. hrs.

over.

4010. 10 as a 0.3M
. Preparation of Conpound
VO ddCNNNH T'T |DCM
HO NHyQC to RT 0 4010
0 To® a 0C. sollution
CH2Cl 2.
6101 3.
The rdgacti on
ith

in,

0.06. n).
t hen dil uted
NH4C . and. Brine..

4023

NH

614

4024

NH

658




MySH,. filtered, and concentrated. to dryness.

Resi due was. purified by plate, with 40% 15 acetone in
woen@nss27e get 12. 7ng of product 4010. (46% yi eCU)US2005/006502

LCMVMS. :. (610.1 : Mrl), (632: MrNa). HCV inhibitors.

4028, 4031, 4062, 4082, 4102, 4109, 4110, 4119, 4120,

4151, 4152, 4153, 4154, 416%734165, 4176, 4184. and

4204 —deseri-bed—i-hr—Tablet—were prepared—using
CmAdt kr medi at e 4010. 1 |§q Egg lg 11: Preparation g, K™
gnternmedi ate of For 035.0T 4044. 01, 4048.0Q1, Range

405P. 01, 4055.01, and 4076.01: WO 2005/085275

PCTy US2005/ 006502 159 o o .lc O O 4035.01 4044.01
4048.01 OO OC=UOC OrC _ | \ 4052.01 4055.01
4076. 01 |socyanates. 2QZ5.01, 4044.01, 4055.01,
4048. 01 and 4076. 01 merﬁ%prepareg accordi ng thg
procedure outlined. in/ ptepdttative. exanple | hy
repl acing. in stepl., the raldy avail abgl e
(L)-Valine. N O D hylihy 1de, with the

402prr espondi ng tert-Lydcei@e, cy exyl gl yci ne, | 628 A
spijrocycl ohexyl gl yoin&iH cycl obut¥l gl yci ne,
honpval i ne, cycljopentyi gl yci ne. respectively.
N, @ Di net hyl hydroxytNthi de were. prepared. from
connercially."Boc am no. acids. follow ng the.
prgcedure outlingd stepi of preparative.:.exfanple.
of |conpound. of ; la. 4032. 10 HCV i nhi bitors

4035, 4042, 4044, 72048, 4051, 4052,.4055, 4076, {4126,
44T —and 4147 described—nTabte—t+—were—prepatied
usijng i nternedi ates 400%&?1’ 4035. 01,
53 e
N N NH,
4026 Moo ° 616 | A
OO NH
\ N NH
S
s - H O
N N NH,
:J\T/L%)o 0
4027 624 A




4048. 01, 4052.01, 4055.01, and 4076.01 accordi ng

t he.

woORbes/0BsEpar at i on of

to.

general, procedures. described. before. Exanple

4079.01 and 15 4097.01 o ~ o N\l OICNOCN=1 \
"C =0 n=2 14 4011.01 4079.01 4097.01 | socyanat
4011 01, 4079.01 and 4097 o1 %fer e prepar ed accordlng

20 nraocodure rnad In nropn ot Arnmnl

€s.

o

| nt er medi ate of Fornul a 40¢1/U81005/006502

A

CmPépIacmg in stepil, magnesi um br om de
#the commercially av-l;fH]abl ‘e %gﬁég

Phenethvlnaqne3|un1chlor|de with, (L)-Valine

andg

(= | SRS ASAA S “ I > | B =2 Uul.l I lluu T T T \,PGI U.l.l V\, \,I\UI‘II’JI

yI magnesi um chl or

1

Uy

Range

N, @ Di net hyl hydr oxyl am
PCT/ US2005/ 006502 160

am
HC\

of
Br,
ort

(L)

"I gocyanates of type 4012.01 were.
the procedure outllned in preparat|ve exanple

de
|

-1

or (L) WD 2005/ 085275

or tent Leucine NA thymhydroxyl ami
nhi bitors 401 40é§ik§? d 4897 described in
Tabhle | were prep usi n

40719, 01 and 4097.
4026rccedures descri be b~ :
Internedlates @f rhul a 4012. 01 0 ~N X= F,
CF3, QOwe, EE;?Ph, Me, NMe2, SMe OIC R
ho,

i nferrfedi ates 4011.
t & general. 5

met a par position R= (L)-Valine,
ert-Leu , - Cycl hohexyl gi yci ne 4012. (

anallne N, G- Di et hyl hydr oxyl

de.
01,

e |'V: Prepar at36n

c

1

prepared accordi ng

X

by

]
1y Cr.l act Ilg 1~ Dl CPJ. l IIC I"IICIIyI mayircsTt Ut ]JTUIII UC

t he.

met

4029

a

10 correspondi ng co rcially avail able ort
or para-substituted E enyl GBlgnard
N § NH,

0] 0

O _NH

by
ho,

653

4030

631




reagents. (as an exanple but not limted to: X=F, C
Br, CF3,. Owe, OPh, OCH2Ph, Me, NMe2,. SMe) with
woRdosasa7ae. N, O Di net hyl hydroxyl am de or w t RCThS2005/006502

correspondi ng tent-Leucine.
am de.

N, O Di et hyl hydr oxyl

and cyclohexylglycine
i nhi bitors 4012,

4027, 4029, 4045, 4064, 407117Q075 4083, 4088, 4090,

CMPdo, 4157, 4160 angy

#or gpared using interne
gener al procedures descri

b, ks

4400 A12A46

A1
T A4LZZ, ‘+J.OU, o0,

ribed in Table e
tozhe
bhed hefore

Range

Preparation of Internmedd
4078. 01, 4095.01, 4041.
0 |HC . H2N HCI . H2N HCL
4078. 01 4095. 01 4190.01
20 [4041.01 4175.01
161
403417
outil i ned in. prepar
regl acing in step
corjrespondi n
regcted wth!
. Di nethylhydroxyl
, ththydroxyI

g

-

t& of Fornul a 4017.01,

: 2005/
Am ne salts 4017 8 .
5.01 were prepared ccordi ng

' exanpl e 1
t Phenyl magnesi um brom de hy the
gne Ium brom de Pyridine that wWere.

responding (L)-Valine N, O {
am de or.
anmi de or (L) tert-

12. 01 according
Exanpl e V:
4175.01 and 4190.01/0 0 O
- 2N N N NN 4(017.01
H2ZNM N nICL. H2ZN T |O 0 N
5275 WCT/US2005/ 008502
#078. 01, 4095./01 and
e procedure |651
stepl and stegp2 by

4.0

(L) - Honoval i ne.
Leucine.

N PN o
TC

333

4

Q

,CP' t:ﬂylllyul Ul\yl
@ D net hyl hydr oxyl
g

® =

n

4032

Cllll dC
m de.
Magnesi um br oni-de Pyrlqbne wer e.

UI \L} \/_y\.al Uhcl\yl yl \" |

The correspondi ng 2,
pr epar ed.

w3

H H

652

4033

656




accordi ng Quegui ner and all, Tetrahedron, 2000, 56,

1349-1360. For the amne salt 4190.01, 2 nmagnesi um
wonwsod27pyri di ne was reacted with al dehyde. 4200/1082005/006502

and 10 al cohol 4190.03 was oxidized to pyridine.

ket one. 4190. 04 according schenme 4190.01.. Schene

4190. 01: Preparation of i %rmedi ate 4190. 04 Q“Eth—ﬁﬁ%;—j
N N |

O BocHN H N = in BOCHN |
ord

0.02 - 4190.03 4190, 5 ° 'HCV. inhibit ol
1022, 4041-: 406. ?b'&ogsgétﬁ%s, 4096: 4101, 41,168: 417%*ange
bed— rabl e |

1172, 4176, 4190, 4199 an et
ared using am,ne salts 4047.01, 404{.01,

1078. 01, 4095.01, 417% 01 and 4190 b1. and

correspondi ng. i socy te 4-fni t r ophenyl J
car bamat e. fol | ow ng{nmero Ntbneral Schenes f
Preparation. of Tafget) Colipo nds(':E 20 Exanple VI

Preparation of In S@@es ornul a 4021. 01,

4026. 01, 4069.01 4098. 01 000 .NSN $695
4034()TCOTCOTCOT@9 RN~RR‘I X R N 4021.

4026. 01 406Q. 01 40%k@. 01 R= (L)-Valine,

L)-tert- Leudy (L) - Cycl hohexyl gl yci ne | socy
of type 402L.91, MQ026. 01, 4069.01 and 4098. 01
prepared accor the procedure outlined in
preparative exa | by replacing in stepi th
P
t

a
1

—~

anat es
Wwer e.

an, ||

hydr ox\

nenyl magnesi um brom de by the known lithio-fu
ni azol e,

t hi ophene and oxaz
(L)-Valine N, O D net hyl

|

spondi n

a
(L yl hydr@xyl ami de or
(L)-tert-Leucine N, O [} hyiN

0) 2
O

4035

O

N
ﬁ\(ko
O

0. NH

650

NH
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N NH,
N
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NH
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am de or (L)-Cycl ohexyl glycine N, O D nethyl hydr oxyl
de. HCV inhibitors 4021, 4024, 4026, 4034, 4069,

am

woQiB o807 7, 4098, 4106, 4117, 4148,

4174, 4181, 4185, 4189, 4191, 4208 and 4209 descri bed
Table 5 1 were prepared. u3|ng i nt er nedi ates of

in.

4158, 4180T/U41003/006502

formul a 4021.01, 4026.01, 40686/01 and 4098. 01
accor-di-ng—to—the—general—procedures—deseribed- =
C"‘Bgf ore.. SCHEME VI I+ ‘%ﬁ%elpa%%%g of Compound of Ki
#Fornula 4019. 01, 4 1, 4057.01, 4060“@y Range
and 4048.01 0 0 0 O'C-NOQ C-NOCN=0.CN 0
4019. 01 4013.01 4037.01.4057.01 OO0 oc OC 4060.03
4048.01 Stepl: . H O HYO EDCl, NW DCM Boc' NOH Boc'
- NO HN(Ow) M. HCO O/~Q 4019.0@ To a -10C sql ution
of [BocCycl ohexyl G yci ne 2) in. DCM (130
m-) was added N, 0.0 nethyl yd am ne
hydrochl oride (3.7g I N¥M (4.2 15 ni,| 37.8
403¥gl ) and EDCI . (7 portionw se. [ia8815 | A
m nutes., The, react s stlrred at this
tenperature 1.h t n HC (1 N, 55 nL). was added.
Redcti on was ragted with. DCM (2 tinmes 50 ni}-) and
conbi ned organ|© I rs was washed. wth. NaHC@3sat
thgn brine. Organic |ayer was dried over MgSO4,
filitered and ‘
Pl H O
N N NH,
ﬂ\(go o) o)
4038 0. NH 626 A
OH O Y
o
— H " H
N N N\/\
*/&O 0] 0]
| 4039 o 0\\1/'\“" 642 A
NH




concentrated to dryness to provide 4019.02 as a

vi scous oil
weeHsWs2085/ 006502 163 H 0 - MyBr,

(10. 8g) .

Boc N 0 0 4019.02 4019.03 To 4019.02 ( 1.1 g,

nmol )

in Ether (40 nL) was.

20 . Step2: WD 2005/ 085275
Et20 HO BecTNsSMS006502

3. 66

added Cycl opropyl magnesi um

Bromde. (22 nL, 3 equiv, 0.5 in THF) at OC.. The

af t

P |

Cn%ﬁ
#do

an

eHoer—was—warred
RT for when the
ition. of t N.

ove§

Thd.

(Et
(0.
HCl

10
4040 ¢

409
(L)
by
(L)

r MgSo4 filtered.
resi due. was.
QAc) to. 13%
676g, 66% Vi
/ Di oxane Boc

‘" 4019.03 4
pared fol |l ow ng,
mple. f _Isoc
7.01, 4060.01

(L)-Valine.
- Honoval i ne.

N1

tqi . 5 guenched by t
8 oot s a1 ut ed w t

Et OAC &

qn.
eld) . é:;¥qﬁﬁf
. IPhoggene, 'DCM NaHC({
: §dtyadat & 4019.01 was.
st

11 O axr Los o~ wame of
Opg U 1\T, ar vl JITT T VWS ST

S

rr o
11U

"B o

Iri ed

Ki*

ange

and ,concentrated. to dryne

purifd ed. by HPFC Bi otage 257S,

e to.
H1). 4.0 N

get 4019.

f preparative.

yanérés of Fornmula 4013.01, 4037

4048. 01 were, prepared as
replacing in. step2.

N, O 15 Di net hyl hydr oxyl
nmet hyl hydr oxyl am de. or

[«

am de.

SS.
3%
03.

B OO

89,

4041

689

4042

688




N, O D net hyl hydr oxyl .

N, O Di net hyl hydr oxyl
woOl2@s5m8ses hyl hydr oxyl

N, O Di net hyl hydr oxyl

ani

am de.

am de,

de. or (L)- Cyclopentylg

or (L)-tert-Leucine

l yci ne

4016, 4018, 4019, 4023, 4032, 4033, 4037, 4039, 4040,

4048,

4092 4093 4099 4103,

4105, 4111, 4114, 4123

20 4057, 4060, 4066, 4094, 4084, 4086, 4091,

4129

am de or (L)-Cycl obutyl gPgTius2005/006502
HCV i nhi bitors 4013,

Crmprk
#115

415

é 4132, 4133, 4+ggk

%1%8 4139 4144, 4149,

etones

06,4161, 4164, 4167, 4169, 4173, 4186, 4187, 4192, 419

W

3, 4195

Range

, 41
wer
401P. 01, 4013.01, 4037.0
4048. 01 according to th

descri bed before.
164} Exanple VII1:

404D
O 4036.01 4043.01
4036. 01, 4043.901
t he
W t
and|.

07, 4200,

d dil
: d,
h Phenyl magne3i b
Cycl opropyl ma siu
stepl. the. (L)-Valine

t hel prepared honp-_ spiro

4204, 4206 an
e prepared using intery

mul a 4036. 01, 4043.01 and 411P>01 eo OTC OTGe4y O

di ates. of formula
= 4057. 04, 4060.01 and
neflal Ny ocedur es

1 5 IsocCyanates of For
2.01 were. prepared, acc

in. preparative exanple
romde, tert-Butyl lithi
m brom de by repl aci ng
N, O Di net hyl hydr oxyl .
cycl ohexyl gl yci ne

4207 described in Table |

i uézoosl 006502

am de by

mul a
ordi ng
I
um
in

N, G D et hyl hydr oxyl
follow.. 10 Stepl

4044

awm

H2904, McOH H2N Me Refw 0

4036- 02 prepared
/0"

as
0/S,.C

HN

624

4045

NH,

640




Et 20; 0 C 4036. 03 4036.

prepared. according T.

04 4036.05 Ester 4036.05 was
Suzuki , Chem Pharm Bull.

wa@(osjosri6- 1124 (1998) fron1néthylenecyclohekam&mmmymMﬂn

4036. 03 (3. 5¢, .
.1 socyanate. (1.03 equ
foll owed. by treatnent

col Or| acc ol /In’DL! NnA

36.4 nmol) and 15 chl orosul fonyl

iV, 37 625 mol, 3.3nl)

wi t H80sul furic acid. 4. 7g of

CrRRTo 112Y 0 1

#40"6 05 4036.06 2

3.71 mmol) in. diox

Rt 1Rk Ges

\nnr Q
VAL

H 2. (B0020 O <
uti on of 4036. 05.

'V‘<V¥

Range

(1 1 equiv, 4 mmol, O.

K2Q03 to reach Ph= 9 . AR}
racted with Et20. O

ext
sugcessively WO 2005/ 0

W t
was over MSO®N
to prqyid
404%P O LiOH Don J
5 To. a RT. >
Di gxane. (30
Li ®H. After :
extiracted. H20
N. |HCl and.

dri ed,
der vacuo.
s

er

Nﬂf 4036. 06 (54,

extracted wit Et OAC.

T ‘Uul.‘irllcd I C'JL .
c) 20

ane (10 m), was added (B

9g) ,t hen NaHCO3sat foll owed by
er

reacti on was
was washed with
006502 165
[ Organic | ayer
aRd concentrafed
.06. Step3: Y Ol
6 O 4036.06 403???7 A
18.4 mol) |i
(1.5 equiv) of

18h,

19
'o01 0

1.0.
and.
was acidified to Ph=1.5 wth 1

Organic | ayer

4047

NH

616

4048

586




was washed with brine and, dried over MgSO4, filtered.

and, concentrated under vacuo. 10 to provide 4.75g of
waQeB/087275Stepd: OHOHH O i~D'Cl NW p , .. PEI/USM05/006502

101 6Y O, ; Y HCLHN(Owve)Me 0 O 4036.07 4036.02 To.

a. 0C solution of 4036.07 (12.6. mmol, 3.25g) in DCM

35nL was added HO . 15 HN(OMBMve (1.05 equiv, 13.23
| 1 279) and NMM (1.05 equiv, 13 23 pmmol, 1 °

Cmpd). . EDCl. was ad port| onvvl se. (1.05 equiv, 18’.@&3 Ki*
4ol 2.54. g) over "‘l KetoP@gn reaction conplle R
HCl| 1.5. N was. added (50 m ) and reacti on was. ange

extlracted, wth. EtOQAc, washed with Brine, dried over
MySO4, filtered and conéeﬁtrat ed under vacuo to.

yigld: 3.5g of 4036.02. HCV i ohi bi tors 4036, {4043,
4041, 4067, 4080, 4112 41115 descgisbed in Tabl e |
werle prepared using_int eN at 5 formul a 4036. 01,
4043.01 and 4112. Ol%}&(dmg o Dhe general
prqgcedures described b for® e | X2 Preparation
405df conpound of Fog Nh*025 Sch | X WD 2005/ (086275 | A
PCT/ US2005/ 006502 1 O O BoeH AN-O -Md, MR20 Boc
N NaH, TMS, 19. 02 4025.01
S 40
N N NH,
*/&O o 0
4052 0\\I/NH 624 A
NH
o]

N N NH
4053 0° © 692 | A




OON1) 4.0 NHC /D oxane N Boc O ~C O 2)
sgene, DCM NaHCO3 O 4025.02 4025.03 To. am de
woQa®/082760. 8g, 2.66 nmol) in ether (50 nL). waeTASA®E/N06502

Pho

i SO
M |
equ
5ni

propenyl magnesi um Broni de. (Al drich Chem ca
waukee,. Wsconsin, USA 5 19. nL,. 9.5 mol,

Co. ,
3.6

iv) at OC. The. reaction M warned up to. RT after
n_and stirred at RT for 3hrs then quenched by

CmpHe

t Ac. and washed.

dri

addi tion. of I fé . reaction. was dil uteq
RI& Isreteneshe or ganic. |ayg
ed. over MgSO4 filtered and concentrated dg

hie.

wn. .

Range

Thd
--H
(Vi
g,
sug
in
40545Ea
ket
add
oC
- 20
di |
W t
dri

residue was purified,it by HPFC. with .-10%
it OAc i n: hexane, \yéet 0. 304g of product 4(
el d= 40.6% . |o. Tr| t hyl suld oxoni um i odi de.

1.08 mmol ) was added Y n fne lporgijon to -a
pensi on. of NaH i 43Nng, 1p8. ol , 60%in.

under N2.
30C. A solutid

DMF at RT and st
ction mxture ma cod?ed to.
one 4025.01 394 N, 1.08
ed dropwi se t m xture and stirred, at -
for 2hrs. t of . H2O. was added dr opw 4
Cto the. réelacthon 15 m xture.. Reaction was,
uted. with Et OAc.® and organic |ayer was. wash

h ag. NH4Cl,. H2O and brine.. Oganic |ayer
ed over MpSOA _filtered. —and concentrated dq

)25. 01
(237

oi )

The

15 76f

[) in 1 nl DMF. was

30C. -
5e at

hed,

was
D\AN

The
in
C:

pr g
of

4055'5nr

acc
' be

549 . Optical Rotation:f Iphﬁ 7.12.
71.5ng/ 2L, 20C, CHCI

resi due was, purifiedsit by HPFC with 0-1 %
CH2CI2 to. give 176 of ketone 4025 (Yi el

anbitie 4025 03
pared accordi ng e p ocC dur délscri bed in, ¢
Preparative Exa d (sc end Vil). HCV
i bi tors 4025, 4053 d 4127 d ri bed, in Tal

ording to e _gen | procedures described
fore.

Et CAC
=

was
5t ep3

15,

rle prepared u3|®g'ﬁ(n ernedi ate of fornula 4025

4056

590




25 WD 2005/ 085275 PCT/ US2005/ 006502 167 Exanple X

Preparation of conpound of Fornula 4179 Schene X V 0O
wOlRNHASMYS ~~ O O OO0 0 0 NNHZ -N NHZ HCl 4020T@42088/006502

OO ~1 OO0 0 NH DCM DI PEA 4179.01 0 4179 .5 HCV

inhibitors 4179 described. in Table | was prepared

accor di ng the. Schenme X abo@%3u3| ng i ntermedi ate of.

o

CrﬁL oa 417901 |JI cepat et—accord ng—t the: prCGdUi’c vy
(Pé’sk:rl be bel ow . 'Siegriclt : kefdrls Ne2NH HOI, DIPEA Ki
OBt OH NMe2  OH, £79.02 4179.03 §0™% | Range
a—mxture of (S)-hydroxyisavaleric acid (4. 4d.
nmol ), di net hyl am ne. rochlorlde (3.0g, 37 nmol),
and, 1-hydroxy-1 H-benz riazol e (5g9,. 37 mol) lin.

THA
O\(n N,
4057 */g 588 A
0 OY
NH
N
N
*/& O O
4058 OO NH 588 A
NH
2 “
N
*/g O O
4059 ° 509 |A
o O~ _-NH
y 97
N NH
oY




(20. m-) was. added: diisopropylethylamne. (6.4. ni,
37 mmol ) dropwi se at -20C. then

wdizeosmiss1exyl car bodi i m de (8g, 39 nmol). was a#deaSai05/006502
once, and the. mxture. was 15 stirred at RT
overnight. After 18 hours, the forned precipitate. was
filtered off and washed w tt84 Et OAc. the. conbi ned

filtrates were concentrated in vacuo _—and residue

Cmpds. purified by bi e 7 col urm (35% Et OA( | K*
golield 5.3 ﬁ?’ﬁgé lgﬁtPﬁQSOS Step2: 00 N@é’) Range
PhNgBr, THE C]-l C]-l 20 4179.03 4179. 04 WO 2005/ 085275 9

PCI}/ US2005/ 006502 168 Tg 4179.03 (1.5g, 10 mmol}) in
dryy THE (30 m-) was aa‘(sj.gd phenyl magnesi um broni de
(1 m., 3.OMin Ether) At OC. Thg reaction was warned
up to RT gradually. aqQd I N edllat NI overni ght then
was quenched by the pddi i of 1 HEl, diluted with
Et QAc and washed V\n);p&(geo TRe @ ganic | ayer Was
6%rsied over MgSO4. purilfied by 5 FC bi ot age 25+M wi t h
406(5_o505 Et OAC i N IgeR: yield 1.6 g of 4179.04. |000 [A
Step3: 0 0 0 C11% 0 O 4179.05 0 CH cl 1 JLLXI1( O
K179 40C 4179.01 To chl orofornate
4179. 05 in CH2Cl 2 At OC was added dropwi se a solfution
of 14179.04 10 (O 4.5 mmol ) and pyridine (045 nlL).
Thg reacti on was 'med up to 40C with hot water and

stifrred for 1.5 hr then diluted with Et OAc, washed
wi tth sat NaHCO3,

v
~e
>

4061 ﬁ( 644 | A

4062 O NH 648 | A
e I




CuSH, and brine. dried over MgSH4, filtered,

concentrated and purified by colum biotage 25+S
wWO042m588347Et OAc/ Hex.).to yield 580 ng of 4179. 0BRCTAISR005/006502

other HCV inhibitors reported in Table 1 can be

prepared accordi ng procedures 15 described above in

examples Ito VI11. TABLE 1: 1RBTONES Cnpd Ki* Table 1

Ket ones MA# Range y H O N-N-NH2 O 4010 O 610-A

oo

Cmpd OYNH cy5H WO 2005/ 085275, PCT/.US2005/ 006502 169, copd KI*
41 Tabie 1 : ket Jedke mt%‘%sge o NN N | TS Range
4011 NH 624 A / VHO NNN&2 O

&, o
C\l—)\r‘/“ NH,
*/k o O 0
4063 616 A
o OYNH
Spy
M

O
H
S
*}O 0] O
4064 0. NH 628 A

T
o
F
4 0
4065 o O 651 | A
NH




4012 0o O NHO 640 A. NHV Ho NNH2 O O 4013 0 588 A

0 Oy NH NH WD 2005/ 085275 PCT/ US2005/ 006502 170 Ki*
wamd/o8sfe 1 © Ketones MV# Range H O N NH2 POr®SZ®d3/606502

OONHS574 A NHHONNNH OO04017 0 0 NH O 625 A

N~ NHCI X1 CNNNH flHO (%8(84018 O 615 A

Table 1 : Ketones MW
# Range
4066 654 A
4067 668 A
4068 638 A




O 0 NH NH WD 2005/ 085275 PCT/ US2005/ 006502 171 Crpd

Ki* Table 1 : Ketones MNW# Range O 'NN NHZ 00 O
waQdB/0850y NH 628 A° NH HO N N NHZ O 4020 O eCKES2005/006502

626 Ay (AJNH HOH O NNNH2 0 O 04021 0 o NH 617 A

N NH WO 2005/ 085275 PCT/ US2005/ 006502 172 Cnpd Ki *

Table 1 : Ketones MNV# Rangel8¥%

Cmpd Ki*
Table 1 : Ketones MW
# Range
53 L0
N N NH,
o O O
4069 600 A
o OYNH
x NH
\ o}
: '— H O
N N NH,
*/&O @] (0]
4070 548 A

4071 656 A




O NNNH2 OO 04022 611 A°. O O/NH NNH H ON N NH2

OO 04023 0 OyNH 614 A NH d ct

HONNNL2 OO
waaas/85858 A O Oy NH NH ~S WD 2005/ 085275
PCT/ US2005/ 006502° 173 Cnpd Table 1 :
# Range y HO N N NH2 4025 O 0 0 628 A

PCT/US2005/006502
Ket ones MW Ki *

188
Cmpd Ki*
Table 1 : Ketones MW
# ‘ Range
= e
4072 j\/go 0 o 641 |[A
o OYNH
O N NH
l =
- H O
N
4073 o OxNH 657 | A
\_s
Y
A H O
N
*/g O
4074 0 588 | A




OOy NHNHYy HO NNNH2 4026 0 0 0 616 A O Oy NH
O1I NH SVHONNNH OO04027 0 0 NHO 624 A NH

woIQBRR7985275 PCT/ US2005/ 006502 174 Ki *

Cnpd1/Taki06/006502

1 : Ketones MNV# Range O CN N NHZ O O 4028 O ONH O
636 A NHv HO N N NHZ
189
Cmpd Ki*
Table 1 : Ketones MW
# Range
S "
BE P P
4075 o 644 A
o YNH
Q)TH
Cl
A\
N N NH,
A0
4076 638
o OYNH A
NH
& b H
N N NH,
O
4077 */go 631 | A




O 004029 O OyNH 653 A°-. N\Hv HO N N NHZ 4030 O O 631

A OOy NHMNM NH S WO 2005/085275 PCT/ US2005/ 006502
waze050spdsKi *  Table 1 : Ketones MV # Range HPOTNSR05/006502

NH2 O O04031 O651 A OO/YNH) H V OHH NNOOO

4032 OO0y NHII 652 A NH

190

Cmpd Ki*

Table 1 : Ketones Mw

# Range
N H,

*/&O O O

4078 611 A
o OYNH
NH

4079 638 A
Pl H O H
N N~
>H/§O O 0
4080 o 658 |A
NH




VONHEZ NOOO4033 OO/NHF F 656 A NH F WO
2005/ 085275 PCT/ US2005/ 006502 176 Ki*
wa 2005K8508es Range O N NH N OO0 4034 O
NHS NH2 NO O OO NH 650 A 4035 0 NHONH2 N

Cnpd MW Tabl e
NH 86%/UA20081006502

191
Cmpd Ki*
P Table 1 : Ketones MW
# Range
e
N N NH,
4081 o 95N 588 | A
e
S - H O
\ N. NH,
4082 624 A
o OYNH
594
Pl H O H
N N
>H/§ 5 © 0
4083 668 A




OO0 0 650 A 4036

PCT/ US2005/ 006502 177 Ki* Cnpd Table 1 :
weang®ssasH 0 N N NH2 00 O 4037 o NH 588 A YPNHUS®O5006502
ONNNL 00 4038 OHO ONH 0 626 A NHO NN, /\
OHH OO o0 4039 0 Oy NH 642 A

, OyNH NH 0 WD 2005/ 085275
Ket ones MWV #

192
Cmpd Ki*
" Table 1 : Ketones MW
Range
- H O
N N NH,
4084 o © o 634 | A
S
N Nj@("‘"’z
) O
4085 */go
. o 630 |A
/ Y
= NH
o
H o .
N N
40 0? ©
86
o 682 |A
F F




NH WO 2005/ 085275 PCT/ US2005/ 006502 178 Cnpd Ki *

Table 1 : Ketones MW# Range VHONIfVNH2 OO O
waQdi3/08522yNH 640 A°. NH HO N N NH 00 O 4041 OprOY/usbids/006502

| 689 A "N H~-NHO NNNH 00 O4042 0 OyNH I | 688

A NH WO 2005/ 085275 PCT/ US2005/ 006502 179 Cnpd Ki *
Table 1 : Ketones MW 193

Cmpd Ki*
" Table 1 : Ketones

MW
Range
N o
(AT
>L')§O J

O
4087

631 A
o OYNH

N X
4088

o OYNH 668 A

X
0]

*/g O
4089 o

0]

D/UINH

588 A

4 O
N N NH,
e
NH
e




# Range VHO NNNHZ OO O 4043 OyNH 630 A NH O

4Y6 CHO I NHZ 0 OO 4044 00y N\H624 A. NHHO NN
wOli5/085225 4045 o NH 0 640 A O 61, NH WO 2005/ 0862/152005/006502

PCT/ US2005/ 006502 180 Ki* Cnpd Table 1 : Ketones MV #

Range 0 NNNH2 OO0 O

194
Cmpd i
Table 1 : Ketones ww |
# Range
e
N N NH,
*/ko o) o)
4090 o OxNH 693 | A
)
N
|
~ o H O
N N NH,
*/& o © ol
4091 o OYNH 602 A
NH
S o
N N NH,
0 © o
4092 o OxNH 674 | A
NH




4046 o OyNH 622 A°. NHH ON N NH2 00 O 4047 O OyNH
616 A NHY CHONNNHR OOO4048 o OyNH 586 A NH
wWOBRRR7885275 PCT/ US2005/ 006502 181 Cnpd TabCe/u$2005/006502

Ketones MWKi* # Range O NH2 4 N O O O 4051 o OyNH

664 A°. NHV HO N N NH2 O%éOSZONHO624A NH

d Ki*
Cmp Table 1 : Ketones MW
# Range
Y
o . H O H
N N ~
*/KO O o
4093 656 | A
o8
R )
>k‘/¥0 O O
4094 0. NH 640 A
2 Y
- 0
*/ko o) o)
4095 5 OYNH 611 A
NH




O O VHO

2005/ 085275 PCT/ US2005/ 006502 182 Ki *

wéebmrss27sW # Range

"N NN NH 4053 O0 0 692 A O OyNH NH WO
Cnpd Table 1 :
0O N NNH2 O 4054 O O NHPETAIS2005/006502

[JLXNHV O HNNNHZ OO0 0 4055 0 \/ NH 636 A "N(H
vHONNNHZ OO
196
Cmpd Ki*
Table 1 : Ketones MW
# Range
- - H O
N N NH,
4096 _ T 625 A
\ Y
\ NH
o)
xf\“ ;
4097 o O NH 652 A
NH
Qﬁ(
*/&o o
4098 0. NH 601 A

X




4056 0 o NH O 590 A N A H WD 2005/ 085275
PCT/ US2005/ 006502 183 Cnpd Table 1 : Ketones MWKi*
wé 26rgs275y N NH2 O O O 4057 0 Oy NH 588 A NPICHUS2045M06502
NH2 00 O 4058 0 OyNH 588 A NHV HO NNNH2 0 O
4059 ONH 599 A 0 N NH WD 2005/ 085275
PCT/ US2005/ 006502 184 Cnpd Mble 1 : Ketones MW Ki *

mala¥alal

1
CmT)d' I Ki*
Table 1 : Ketones MW
# Range

4099 o OYNH FLF 670 |A

4100 690 A

4101 639 A




CHONNNH2 OOO4060 0 O/NH 600 A NHV HO NN

NH2 00 O 4061 O NH644 A NHOO HH NNNJ/\ 00O
NH O WO 2005/ 085275 PCT/US2005/006502

WA QG 08y% i

| 648 A ~.,

PCT/ US2005/ 006502 185 Cmpd Ki *

Table 1 :

Ket ones MWV

# Range HO NNNH2 OO 40(15880 OyNH O 616 A
Cmpd Ki*
Table 1 : Ketones MwW
# Range
&7 ’ o q
N N ~ R
4102 0 638 | A
Os_NH
0
o
Y
N ~X
O 0]
4103 MO 602 A
o) OYNH
NH
Pl H O
N N NH,
*/ko o 0
4104 T 716 A
0O O Y
@ﬁm




NHHONNNH2 OO4064 6286 A OO/NH) NH FHON

N NH 00 O4065 0 O( \/NH651 A'NH
waQeB/e85275 PCT/ US2005/ 006502 186 Ki*

Ket ones MV # Range

A NHO HH NN/\ 00 O4109697ONHII

Cnpd Pabius2as5/006502
Ho NNNH 00 O 4066 O OyNH 654

Cmpd Ki*
Table 1 : Ketones MW
# Range
Clt CJ
Y
% \/\
4105 O ©
0. NH 643 A
oY
v
*QY e
4106 0. NH 644 A
oY
NH
S
\/
4108 */g 590 A




NHOHONNNH OOO4068 ONH 638 A NH WO
2005/ 085275 PCT/ US2005/ 006502 187 Cnpd Ki *
y HONNNH2 O O 4069 OPOTNIS2@®5/006502
600 A NHOHONNNH O 4070 OO0 NH 548 A NHH

wéebmrss27sW # Range

o NNNHL2 OO

Table 1 :

200
Cmpd o
Table 1 : Ketones MW Ki
# Range
&= Lo
N N NH,
4109 o NH 652 A
oY FL F
o
Pl O
Q\rn N,
IOUR Q!
4110 650 A
o OYNH
o
Y
Sz H o
N N~
4111 o YNH 654 |A
NH




4071 0 ONH o 656 A | ~ WD 2005/085275
PCT/ US2005/ 006502 188 Cnpd Table 1 :

Ket ones MW Ki *

wé 26rgs275y H O N N NH2 4072 0 0 O 641 A O OyP&HUS2005/006502

NANH VHONNNH2 O OO 4073 0 OyNH 657 A N\ NH S

HO "NNNNH2 OO0 4074 O588 A 0 oy NHNH W
2005/ 085275 PCT/ US2005/ 006%)21 189 Cmpd Ki *
Ki*
Cmpd Table 1 : Ketones MW
# Range
& o
e 0 .
4112 oM 614
NH
o)
5 o
4113 0o _NH 625 A
oY
N NH
| N
=
S 0
BN
>H/§O o) o)
588 A
4114 NH




Table 1 :

Ket ones MV # Range

y

O NNNH2 OO0O644 A

4075 OONHNH C VO CHNNNH 0o O4076 0 (\/ NH
wo380548527BIH V. H o N NH2 O O 4077 O 0 NH O 631prAT/UN2045/006502
WD 2005/ 085275 PCT/ US2005/ 006502 190 Cnpd Table 1 :

Ket ones MW Ki *

# Range 502

Cmpd

4115

4117

4118

Table 1 : Ketones

MW

670 A

645 A

604 A




HONNNH 0 OO 4078 0 o NH611 Ay JAXNH NHON

NNH o0 OO04079 Oy NH638 A NHHOH NNN OOO

waQeB/8y2-l 658 A NH 0 WO 2005/ 085275 PCT/ US200861@88H8/206502

191 Cmpd Table 1 : Ketones MWKi # Range y HO NN
NHZ O O 0 4081 O OyNH 588 A NH Y
203
Cmpd Ki*
Table 1 : Ketones MW
# Range
4119 */& ?H/ 598 | A
©)Of
\/
4120 >kV/K \@/ 646 A
©)Of
H
N N NH,
*/KO O
4121 o OxNH 716 | A




HONNNHZ 0 O4082 0 624 A 0 OYNHEJ5H H O H N

N NOOA4083 0 668 A Oo oy NH NH W 2005/ 085275
WwWOeCHsWS2085/ 006502 192 Cnpd Ki* It Table 1 : PEEIUSZM®S/006502

MNVRange y HO 2YYYNH2 4084 OH OOO634 A /NyNH

OVHONNNH OOO4085 630 A

204
Cmpd Ki*
P Table 1 : Ketones MW
# _ Range
4122 681 A
4123 662 A
S . o
N No~
*/&o o} o
4124 o OxH 616 |A
p




Oy OyYNHNH OV O NNN 0 O4086 0 682 A 00 NHF
F NH F WD 2005/ 085275 PCT/ US2005/ 006502 193 Ki* Cnpd

woamisms275 Ket ones MV # Range

y HON N NH2 ©0T/WDS2008/606502

OOYNHG631 A N( ' H SO NNOCHH 0O O 4088 O\/ NH

668 A 'N( H

205
Cmpd Ki*
P Table 1 : Ketones MW
# Range
\ o 9 H
N N N\/\
*/&O O O
4125 o O NH 644 | A
S
N ’4‘ O
M 5 X0
0
4126 OYNH 664 A
NH
o]
Paliihet H O
N N NH,
4127 >H/§o © © 642 | A
o OYNH
NH




OHO Qy NNH2 OO04089 0 NH588 A 0O NH 0-1 WO

2005/ 085275 PCT/ US2005/ 006502 194 Cnpd # Table 1 :
wéeb@me278MV Ki *  # Range V HO N N NH2 O O Or¢Da82®5/006502

OyNH 693 A . NH NV HO NN NH 00 O 4091 O OyNH 602 A

NH YV O

206
Cmpd Ki*
Table 1 : Ketones MW
# Range
% y o
N N NH,
o © o]
4128 0 688 | A

=0
O

; 24
I

4129 o O NH ETNF 696 |A
e .
~ - H O
NN NH,
*}Oo 0
4130 o O NH 678 A
NH




NNNH2 0O 0 4092 O OyNH 674 A NH WD 2005/ 085275

PCT/ US2005/ 006502 195 Cnpd Ki *

Table 1 :

Ket ones MW

wé 26rgs27sH N O N N O O 4093 0 656 A 0 OyNH FPETRSMAS/006502

71 HO NN NH2 OO 4094 0 640 A O OyNH 1-101()1) NH
HONNL 004095 00 NHO 611 A NH |

207
Cmpd Ki*
P Table 1 : Ketones MW !
# Range
LA N
N NS
4131 o OxNH 616 | A
s
\ B
N
e o)
4132 o OxNH 702 | A
e
A\ w9 H
N N N\/\
4133 0 NH 658 A
F
oY’ Pk
o8




N WO 2005/ 085275 PCT/ US2005/ 006502 196 Cnpd Table 1 :

Ketones MWKi # Range y HO N NNH2 O 4096 o NHO
wWOo2805A852%NH O HO NNH2 0 0 O 4097 ' O O \/ pEHUSHDSH06502

"N H VHONNNH OOO 4098 0 o NH 601 Ay NH\

AN WO 2005/ 085275 PCT/ US2005/ Oé)6502 197 Cmpd Ki *

Table 1 : Ketones MWV 20
Cmpd Ki*
Table 1 : Ketones MW
# Range
N \/\
0 0]
4134 on NH 669 A
oY
O Ny NH
| =
Y

4135 614 A

- - H O
N N NH,
X,/koo O
4136 O.__NH 653 A




# Range

VHONNNH 0 4100 o NHO 690 Ay 0 Br

VO HNN 00 O4099 o OyNH F F 670 A NH F

NNH V HO

wol2005M8#82750 O 4101 0 O NH o 639 A NH i N WO 20861 @82@7/5606502

PCT/ US2005/ 006502 198 Cmpd Table 1 :

Ket ones MW Ki *

# Range Y', CHOH NNN OO
209
Cmpd i*
Table 1 : Ketones MW Ki
# Range
BBy
N R
o O O
4137 O NH 618 A
oY
e
~ H O H
N N
4138 >k'/&o ° ° 616 A
o OYNH
NH
% H o .
N AN
>H/§O 0] O
4139 Oy -NH 656 A
o)
T




4102 638 A OO~NHNHYy HOH NNOO 4103 ONH O
602 A 0 VI5(NHYy HONNNH / OO 4104 OO O NH 716

W 2008K8¥¥05 2005/ 085275 PCT/ US2005/ 006502 199 Crpd/USaivE806502
1 : Ketones MWKi* # Range ci'cl HOH NN N O(Q
4105 NH 643 A ooy NHH02H10NNOO

Cmpd Ki*
Table 1 : Ketones MwW
# Range
n § H
N N N\/\
4140 g O5NH 721 A
NH
Y

>k(§o o o
4141 o 652 | A

4143 604 A




4106 OO 0644 A NHNHSHONNNHZ O 4108 OO0 o
NH 590 A NH WD 2005/ 085275 PCT/ US2005/ 006502 200
wamd/o8sfe 1 © Ketones MV K # Range H O NO RCRiER2008006502

4109 652 A OOYNHF FNHF y O

ONHOG650 A \NHO NNN OOO

N NH2 O O 4110 cj x

211
Cmpd o
Table 1 : Ketones MW Ki
# Range
A doH
N X
o o) o)
4144 o OxNH e \F 722 A
NH F
N H o
N N~
*/ko 0 0
4145 5 OYNH 659 A
Na, NH
4
N ﬁ 0
X o
o} 0
6)
4146 0. NH 616




4111 O OyNH 654 A NH WO 2005/ 085275 PCT/ US2005/ 006502

201 Cnpd Ki * Ket ones MW # Range

Table 1 :

VO NN

wOl05/085050 4112 OyNH 614 A NH OY O CN N NHBCTAUSR005/@N6502

04113 0625 A OO0y NH- (NNHV O CN-'" NNH 00 O
4114 588 A
212
Cmpd Ki*
4 Table 1 : Ketones MW
Range
; 4 0
N N NH,
4148 >H/§O ° >
O _NH 631 A
oY
S/ NH
W
Y
N \/\
:>L\r/ki)o o
4149 .
o OYNH 616 A
N
—3 0
H H
*%N N\
o} o)
o)
4150 0. NH 630




Oy NH NH WO 2005/ 085275 PCT/ US2005/ 006502 202 Ki *
Ket ones MWRange CmpdO OO0 NNOOO 670 A

Table 1 :
wo2AG/08y 2% NH O OH CN N N./~,.

0 0 0 645 A PETAR2M5/006502

ONHN NH 'SNOHNN-/\ 000 604 A 4118 OyNH " NH
213
Cmpd Ki*
P Table 1 ; Ketones Mw
# Range
5
™ u 9 H
N N N
*A 0 0
4151 o 668 |A
0O NH
0%y
o
= u 9 H
N N N
*AO 0 0
4152 624 A
o OYNH
o
N V\
*/&Oo 0
4153 0. NH 650 A




0 WD 2005/ 085275 PCT/ US2005/ 006502 203 Cnpd Ki *

Table 1 : Ketones MV# Range HONNNH2 Oo0 4119 O

WO 2905NBE205598 A NHv HO NN NHZ O O 4120 OPOTNIS2®5/006502
646 Ay FFNHHONNNHZ OOOA4121 0 OyNH 716 A

NH O JO WO 2005/ 085275 PCT/ US2005/ 006502 204 Cnpd Ki *

Table 1 : Ketones MW # Rang&14

Cmpd Ki*
P Table 1 : Ketones MW
# Range
= o
( \k/go 0 (0]
4154 624 A
O _NH
ad
o
A H O H
O\A g
4155 o L © 684 |A
F~F
oY F
o
N u § H
" N N
4156 MO ° > 588
O _NH
oY
o




HHON NOO NO4122 0 OyNH 681 A NH NNOH N

4123 OHO0 0 O662 A NuNH OH O HN N N+/\

00 O 4124

wO205MB8565316 A NH WO 2005/ 085275 PCT/ US2005/ 00860/2S2@8/606502

Cmpd Ki* Table 1 : Ketones MW# Range VO NNO O

O 4125 O OyNH 644 A

215
Cmpd Ki*
Table 1 : Ketones MW !
# Range
== 0
H H
z N N__
0 0] 0]
4157 O+ NH 667 A
0
Q)f”
N
|
N\ u § H
N N N\/\
*/go 0o O
4158 o OxNH 685 | A
W
N H,
o© 0
4159 o N 644 | A
oY
N o}
<\/S




NHV CHONNNHER OO0 o~-NH 664 A 4126 O¥ NH V CH
ON N NH 4127 OO0 642 A Oy NH NH WD 2005/ 085275

wWOeCHsWs2085/ 006502 206 Cnpd Table 1 : Ket onesP&MUKRED5/006502
# Range VHO NNNH OOO04128 0 0\/ NH 688 A '(
HO- HOHNN N-/\

216
Cmpd i*
P Table 1 : Ketones MwW Ki
# Range
>, ’ o
N N NH,
4160 0. NH 702 A

4161 o OYNH 644 | A

4162 632 A




00 O 4129 0 OyNH F F 696 A NH F y
4130 0 OyNH 678 A NH F F WD 2005/ 085275
Table 1 :

wOCH5W82085/ 006502 207 Cnpd KI *

HONNNH 0 OO

KePromas20uB006502
# Range y HOH NNN- OO OA4131 0 OyNH 616 A NH
O NNNH OOO4132 O0yNH 702 A NHH OH

217
Cmpd Ki*
Table 1 : Ketones MW !
# Range
5% H o
N
o O 0]
4163
o. tH 637 A
QY
25
Sz o
H H
>k‘/§o o) O
4164 o OYNH 660 | A
NH
N
NG 0
F s
0 ° >
4165 662 A
NH
o) OY
94




NNN/\ OO04133 00 N\HO 658 A y FF NHF W

2005/ 085275 PCT/ US2005/ 006502 208 Cnpd Ki* Table 1 :
wéewres27sW # Range H OH NN O 4134 O 0 NHPOraS004006502

~-ONNHHOH NOO4135 ONHOG614 A 0y NHHON

NNH2 OO 04136 O/NH 653 A -N o NH WO 2005/ 085275

PCT/ US2005/ 006502 209

Table 1 : Ketones MW
# Range
&, ’ o
N N NH,
4166 Sor o 546 | A
oY
oh
w9 H
N N N~
*AO O O
4167 602 A
0. _NH
0 O
o
~ - H O H
*/&O O O
4168 5 OYNH 639 A
N NH
»
N




Crmpd Table 1 : Ketones MWKi* # Range HOHNNN O

04137 0 618 A O o NHy . NHHOHN,~~ OOO 4138
wO2005/08527616 A YNHY O HH N N N-~ O O o 41BOT/DSE005l6D6502

656 A NH WD 2005/ 085275 PCT/ US2005/ 006502 210 Ki *

Chmpd Table 1 : Ketones MW# Range 0 H QLN 00 O 4140 O

0O\/ NH 721 A 219
Cmpd i
Table 1 : Ketones MW «
# Range

Al H O H
N RN
o o) o

4169 0 OYNH 682 |A

P
N N~
*/&Oo o)
4170 0. NH 639 A

3y
N NH
N~
N T
OO o)
4171 699 A
OO NH E F




"N HNYHOHNNN-,-,,, 0004141 0 NH652 A Y
NHHONNNH OO4143 0 NHo 604 A°. N\H 0O WO

waQeB/e85275 PCT/ US2005/ 006502 211 Cnpd Tabl ePET/US2005/006502

Ketones MWKi # Range O N 00 O 4144 0 oyNH F F 722 A

NH O NNOOO414500NH9§8A \' NH

Cmpd Ki*
Table 1 : Ketones MW
# Range
) H § H
N N N
4172 0. NH 625 A
oY
l N NH
=N
:\\”‘. O
H H
4173 o OxNH 628 |B
e
0
9
N N NH,
(6] O
4174 O 673 B
: o OYNH
Ne NH
Q\/s




SNON N4146 0 OO0 ONH 616 A NH WD 2005/ 085275

PCT/ US2005/ 006502 212 Cnpd Ki*
weang®ss2a7sH O N N NH2 O O 4148 0 OyNH 631 A BCHiSM0§/006502
HNNON OO 4149 O0 Oy NH616 A NHy HN OH

# Table 1 Ketones nw

221
Cmpd Ki*
mp Table 1 : Ketones MW
# Range
\ v @ H
N N N\/\
4175 0. NH 653 B
e
N
= 4 9 ou
>H/§O 0 0
4176 NH | | 646 B
e
N u § H
*/ko o o
4177 o O.__NH 706 B




NOOOA4150 0 oy NHF F 630 A NH WO 2005/ 085275

PCT/ US2005/ 006502

LT3Y O O 4152 624
4153 0 o NH o 650
PCT/ US2005/ 006502

213 Ki* CnPd Table 1 :
wéo 26wrgs2750 N N O 4151 NH o 668 A .

Ket ones MW
H H RCNES2005/006502

A OOYNHNHYV fIHOH NNHOO

A NH WO 29925/ 085275

Cmpd Ki*
Table 1 : Ketones MW
# Range
A H O
N N NH,
o @) O
4178 O 650 |B
s
o]
Sz L0
N N NH,
A8 X 0
4179 0. MH 611 B
oY
o
v 9 H
4180 0. _NH 618 B




214 Ki*

Cmpd Table 1 : Ketones MN# Range

0O N N NH2

004154 O NHo 624 A oY NH CHOHNNN_,,,,
wo24sH3852M1 O 684 A 0 Oy FF NHF HOH N NPSEFUS2DS/006502

4156 O NH O 588 A O NH WD 2005/ 085275
PCT/ US2005/ 006502 215 Cmpd Table 1 :

Ket ones MW Ki *

# Range H OH NN N ~, 223
Cmpd Ki*
P Table 1 : Ketones MW
# Range
5
H H
o O O
4181 o 631 |B
0 O
N NH
&\
19
o
H
%N NH,
Ao (0
4182 OYNH 622 |B
NHO
.\\\1’_ O
LA
*/go N
4183 OYNH 636 |B
N




OO 04157 0 OyNH 667 A NH v

CHOH NNNOO O

4158 00y NH685 A NH NHONNNHZ O O 4159 0 644 A
wWO205MBE2ZASO WO 2005/ 085275 PCT/ US2005/ 006502 PeTAISEupM06502

Ki Table 1 : Ketones MNV# Range
04160 0 o \NHO 702 A NH 294

"I,/ HONONNHZ O

Cmpd Ki*
P Table 1 : Ketones MW
# Range
53 o
H
>H/¥O O O
4184 0. _NH 610 B
o)
©/u\./7\]/'_l
A\
0
0
H
N N NH,
o) o}
4185 O 687 B
o OYNH
Ne NH
Q/S
N u § H
*/&O O o)
604 B
4186 0. NH
™Y
v




VO HH NNO 0 4161 OOyNH 644 A. \NHY Ho H NN
Nl- OO 4162 0 o NHOF F 632 A'y NH WD 2005/ 085275

WwOeCHsWS2085/ 006502 217 Cnpd Table 1 : Ket onesPOMUKREID5/006502
# Range VHO NNNH 00 0 4163 637 A 0 0y NHOHDO
HF NNN 0 OOA4164 0 O (y45NH 660 A NH

Cmpd Ki*
4 Table 1 : Ketones MW
Range
Sid o
H H
*%/Ni\n/r\'\
O O
¢}
4187 5 OYNH 576 B
o
4

0O
H H
| Iﬁ\;fi?\ﬂ/N\[ikﬂ/N\
(@] 0]
O
4188 o 578 | B

O\\'/
YE\]H
\/

>k(§ o o
4189 ° 642




N O FFFNNNH2 OO0 04165 0Y NH 662 A NH WO
2005/ 085275 PCT/ US2005/ 006502 218 Cnpd Table 1 :
wéeb@me278MV Ki *  # Range H O N N NH2 O O 4168COUSA®5/H06502
O'NH NHHH O NN Nonmi OO 4167 ONH O602 A NHy H

OHNNN,/\ OO 296
Cmpd Ki*
P Table 1 : Ketones MW
# Range
NEA 0
H
*/&O 0] (0]
4190 0. _NH 637 B
QY
N NH
l =N
A H O H
>L'/J§ Y 0
O
4191 O. _NH 659 B
oY
S NH
W
3% o
H H
Q)W/N N~
*/&O 0 O
4192 590 B




4168 NH O 639 A o 0 H OW WD 2005/ 085275
PCT/ US2005/ 006502 219 Cnhpd Ki* 1 :

Ket ones MWV #

weang®wssXsH O H ,C OO 0O 4169 O OyNH 682 A NPCYUS2005/606502

NNOOA4170 0 OyNH 639 A ~1 NH N/ HOH NO N
N,,/\ 0 04171 699 A 0 OyhklL,F F NH F
mpd Ki*
Cmp Table 1 : Ketones MW
# Range
>
N\ u 9 H
4193 >H/§o 0 0 632 |B
NH
0©
71
e o) F
H H
o © o)
2 B
4194 0. NH 62
QY
S
;",” O
H H
SN
o © o)
4195 o OYNH 642 | B




N 'S WO 2005/ 085275 PCT/ US2005/ 006502 220 Cnpd Tabl e
HOHNN OO0O4172 O O NH

1 : Ketones MNVKi*

Range

wo62605A852%1 N HO H NN OO O 4173 0 OyNH 628CHUSMA56502

HO NKN NH2 4174 OO O 673 B 0 OyNH <15NH WO

2005/ 085275 PCT/ US2005/ 0065858 221 Cnpd Ki* Table 1 :
Ket ones MWV
Cmpd Ki*
P Table 1 : Ketones MW
# Range
= o
H H
4196 5 OYNH 604 B
oS
B
N v 9w
N N N\/\
4197 o° © 658 |B
NH
ooﬁ/
v
— 0 E
H H F
LA A ALK
MO O 0]
4198 0w _NH 646 B
o
\K‘TH




# Range y HOH NNN OO4175 0 NH 653 B N
LIL(ARZJH ONON N OO O 4176 OyNH Il 646 B NH OHO

wol20083/08500 O 4177 0 OyNH 706 B NH F F F WO PCT/US2005/006502

2005/ 085275 PCT/ US2005/ 006502 222 Cnpd Ki* Table 1 :
Ket ones MW # Range N NH2
229
Cmpd Ki*
Table 1 : Ketones MW
# Range
Sk 0 F
H H
o 0] @]
4199 o. LM 657 B
o}
N NH
| N
— 0
H H F
N N
*(K e ol F
o}
4200 q O M 698 | B
)
N\ u § H
*/&o 0 o
4201 O~ _NH 662 B




HcYo OOO 4178 0\ N(/NH 650 B HOV HOGOCNN NH2

004179 0611 B OOyNHOHOH NNN OO 04180 0
w0 208308385B H A N WO 2005/ 085275 PCT/ US2005/ 0865@R2005/006502

223 Cmpd Ki* Table 1 : Ketones MW# Range H OH NN
NNl OO
230
3 Ki*
Cmp Table 1 : Ketones MW
# Range
4203 ?\/g j;k’( 660 |C
0 oy"
\HJINH
4204 >H/g W;k'( 620 |C
0 oy ™
ox
\ u § H
*/&O 0O o)
4205 On NH 665 |C
oY
NH

=N




4181 o NHo 631 B oy ~NHs v HONNNH O0OO
4182 OyNH 622 B NHO N NH2 cLYo 00 O 4183 OyNH 636 B

wOk@G/08§272005/ 085275 PCT/ US2005/ 006502 224 CrrpdT/Iami06/006502
1 : Ketones MWKi* ## Range y O NNNH2 OO610 B

4184 0 O NH (yLNH OH 0

231
d Ki*
Cmp Table 1 : Ketones MW
# Range
N o
Q/g % 0
o)
O<_NH E 724 | C
4206 e Y F Y
@H
Y
= 0 F
Uﬁ(“ R r
N F
4207 o O 684 | C
s
e
N\ H T d
N N N\/\
0 o)
4208 0 701 | C




N N N NH 4185 0 O0 687 B 0 0\/ NHNNH SHO HNN
N-/\ 0 04186 ONH 0 604 B 0 y NH WD 2005/ 085275
WOCTsWS2085/ 006502 225 Cnpd Ki*  Table 1 : KePOmes20usio6soz
# Range 0 HN NN- O O4187 Oo NHy 576 B NH H O N
NNo O4188 578 B OO0y NHMgHOHNNN,-,,,,,

Cmpd Ki*
Table 1 : Ketones MW
# Range

4209 647 | C

O
O
H
\ N NH,
O
A
0 OYNH
NH

PREPARATION OF SPECIFIC EXAMPLES from Table 2
Example XI: Preparation of Compound of Formula 4289 and 4294

b D

0.0 0., 0y 0O
0oy oy
NH MeONH, HCI, Pyridine NH
50°C
4010.01 4289.01 (E) and 4294.01 (2)
Oy 88/12 : E/Z

l
TFA/DCM ©)j/\NH2'TFA

4289.02(E) and 4294.02 (Z)

Stept:

To a RT solution of Ketone 4010.01 prepared in step 1 of preparative example il (2
10 mmol, 554 mg) in Pyridine (10 mL) was added O-methylhydroxylamine hydrochloride

(2equiv, 4 mmol, 334 mg). The resulting mixture was heated to 50 °C for 18 hr. After

18 h, TLC showed no starting material and a slightly less polar product and the

reaction was concentrated under vacuo to remove pyridine. The resulting white slurry

was dissolved in DCM and washed with HCI 1.0 N (10 mL). DCM layer was then



10

15

20

25

O O 4189 O O OyNH 642 B NH O WD 2005/ 085275
PCT/ US2005/ 006502 226 Cnpd Ki* Table 1 : Ketones MWV
w6 26882750 41-Y N N NHZ O O 4190 0 Oy NH 637P8T1/US£005/006502

EyYJONAHH O HNN/\ OOO 4191 0 0\/ NH 659 B S

~NNH~-NY HOH NN N Oﬁ%gZ 0O OyNH O 590 B NH
washed with aqueous CuSO4sat and brine. Organic layer was dried over MgSO4,
filtered and concentrated under vacuo. The residue was purified by HPFC Biotage
25+ M. HPFC, 3%(EtOAc) to 12%(EtOAc) in Hexane, Purification provided 2 isomers
4289.01 and 4294.01 in a 80/20 E/Z ratio.
Step2
To 4294.01(60 mg) in CH2CI2 (3 mL) under N2 was added TFA (1 mL) at RT. The
reaction was stirred at RT for 20min and was concentrated to dryness and placed
under high vacuum overnight. 40mg of product 4294.02 was obtained.
Identical procedure was applied to the other isomer 4289.01 to produce amine salt
4289.02.
Step3:
HCYV inhibitors 4294 and 4289 in table 2 were prepared using amine salts 4294.02
and 4289.02 and corresponding isocyanates or 4-nitrophenyl carbamate following
method D of General Schemes for Preparation of Target Compounds.

Example XlI: Preparation of Compound of Formula 4291.02, 4297.02 and 4290.02
0. HO-,

HO'MN e IN ‘ IN
<]/”INH2_TFA NH,.TFA NH,.TFA
4291.02 (E and Z) 4297.02 (E and Z) 4290.02 (E and Z)

Amines salts of Formula 4291.02, 4297.02 and 4290.02 were prepared according
step 1 and 2 of preparative example Xl by replacing O-methylhydroxylamine
hydrochloride by methylhydroxylamine hydrochloride and ketone 4010.01 by the
corresponding (L) Cyclohexylglycine ketone 4019.03 of preparative example VIl and
the corresponding (L) Valine ketone. .

HCV inhibitors 4290, 4291, 4292, 4293, 4295, 4297 and 4298 in table 2 were
prepared using amine salts 4291.02, 4297.02 and 4290.02 and the corresponding
isocyanates or 4-nitrophenyl carbamate following method D of General Schemes for

Preparation of Target Compounds.



WD 2005/ 085275 PCT/ US2005/ 006502 227 Cnpd Ki* Table
1 : Ketones MW# Range 0 0O HNNNA4193 0 0 O 632 B
woYN/BEt7H O HF N NN,,,,, OO 4194 O NH Or6RASE056502
\/ "~ry HOH NNom NOOOA4195 OO\/ NH 642 B
NH WO 2005/ 085275 PCT/ U82005é906502 228 Cmpd Table 1
Ket ones MW Ki * # Range

Cmpd Ki*
mp Table 2: Oximes Mw
# Range
2 o
4289 OYNH 639 A

4290 OYNH 629 A
T
V/g )
OH
— 0
*AO O O
4291 O NH 589 B




y O NNN OO4196 0O ONHO604 B *LXHOHOH NC
3'- NN4197 o0 00658 B 1 -1 OYNH /XNHYy HOHF N
WOI205/080270 4198 0 O NH 0 646 B )-Y H WO 2005/ 885/2/82005/006502
PCT/ US2005/ 006502 229 Cmpd Table 1 : Ketones MNKi *

# Range N NN HOHF O Qg7 B

Cmpd ] Ki*
Table 2: Oximes Mw
Range

#

629 B

4292 o A
O/’/’: NH

4293 OYNH 603 B
N

e
[:/\(N NH,
>H/§ 0

4294 /j OY

639 B




4199 0 o NHONH CNNONFHN~I FOOF 04200 0
OyNH 698 B NHO HH NNN OO O4201 OyNH 662 B

W60 2005N85205 WO 2005/ 085275 PCT/ US2005/ 006502  238CT82005/006502
KI* Table 1 : Ketones MW# Range C3HO HF N ~~F O
O F 4203 0660 C 0 O\/ NHpyéNH O

Cmpd K
mp Table 2: Oximes MW
# Range

ZI

NH

4295 OYNH 603 B

4296 OYNH 667 B

4297 o NH 643 B
O’;, NH




OHH NONOA4204 620 C OO/NH NHH OH
N-,-,,, OO0O04205 0 O/ NH665 C 'N H

N
N
Ketones MW# Range O NN~ O OO 4206 O Oy
Oy

waQen/e85275 PCT/ US2005/ 006502 231 Cnpd Ki*  Pa ’IJAIEZ(H)S/’,O%SOZ

NH
724 C NHHOHF N N-F F23POO 4207 O NH 684C
Cmpd _ Ki*
Table 2: Oximes MW
# Range
= -
N NH,

N
4298 0. _NH 643 B
O”I, NH

PREPARATION OF SPECIFIC EXAMPLES from Table 3
Example Xlli: Preparation of Compound of Formula 4488:

o} 0
1 DCC(1.01 equiv), DMAP(1.01 equiv)

~ BocHN 0
CH2Clz  Benzyl Alcohol

4488.01 4488.02

(0]
CH,C!l,, NaHCO;(aq)

4.0 N HCI/Dioxane HCLH,N o
A@ Phosgene

4488.03 =

0
H
0—=C=N o/\© CH,Cl,, DIPEA, 0C @Ngj\”/hmz

4488.04 0 4488

NH
O

BocHN

Step1:
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15

20

NHOx OH HN OO04208 O701 C QOyNHN'N H "S W

2005/ 085275 PCT/ US2005/ 006502 232 Cmpd Ki* Table 1 :
wéebwme27BMV # Range O 0 N N N NH2 4209 0 0O OP6#/TSEDOSAN6502

OYNH N NH S PREPARATI ON OF SPECI FI C EXAMPLES from

Tabl e 2 Exanple Xl : Prepar ag’ an of Conpound of Fornul a

4289 and 4294 500\ /0 ~ f IN OYO ~H MeONH2. HCI,

Pyri di neONH 0
BocHN o/H DCC(1.01 equiv), DMAP(1.01 equw)‘ BocHN .
CH2Cly  Benzyl Alcohol /\©
4488.01 4488.02

To a RT solution of Boc-1-amino-cyclohexanecarboxylic acid 4488.01 (3g, 13.38
mmol) in CH2Cl2 (30 mL) was added Benzyl alcohol (3equiv, 4 mL), DMAP (1.01
equiv, 1.65g) and DCC (1.0 M solution in DCM, 1.01 equiv, 13.5mL). The reaction was
stirred at RT for 48h. The insoluble material was removed by filtration and crude was
concentrated to dryness. The residue was purified by flash chromatography (5% to
10% EtOAc in Hexanes, Biotage 40M) . Purification furnished 4488.02 ( 3.64 g).
(M+H)= 334.

Step2:
0]

4488.02 4.0 N HCl/Dioxane _ HCLH,N OA©

4488.03
To a RT solution of 4488.02 (3.6g, 10.8 mmol) was added 100 mL of a 4.0 N HCI
solution in Dioxane. Reaction was stirred at RT for 1h then 18 h to observe

completion. After 18 h, reaction was diluted with Heptanes and Et20 and the
precipitate was filtered off and rinsed with Et20 and dried under a N2 flow. Reaction
yielded 2.6 g of 4488.03 as a white powder.

Step3:

0
CH2CI2, NaHCO3(aq)

4488.03 . O=C=N o
Phosgene

4488.04
To a 0°C solution of 4488.03 (2.5 mmol, 666 mg) in CH2CI2 (25 ml) and NaHCO3sat
(20 mL) was added Phosgene ( 2 equiv, 20% in PhMe, 2.5 mL). The reaction was

warmed-up to RT and stirred for 2 hours. The organic phase was separated and was

then dried over anhydrous MgSO4 and concentrated to half volume under vacuum
with cooling bath. The solution was then diluted to 25 mL and used as a 0.1 M solution
of 4488.04.

Step4:
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15

cr) 50C 4010.01 4289.01 (E) and 4294.01 (Z) O01,N

88112: E/Z JS5NH2. TFA TFA | DCM 1 \ 4289.02(E) and
wa2005/08276Z) Stepl: To a RT solution of KetoneCzas2o8406502

prepared in step | of preparative exanple 111 (2 10

mol , 554 ng) in Pyridine (48gn -) was added

O net hyl hydr oxyl am ne hydrochl oride (2equiv, 4 mol,

334 ng). The resul\i/ﬁg m xture was heated to 50 C for

18 hr. After 18 h,s=TLC showed no starting materi al

and a slightly le ol ary pr&duct and the ragétion was

concentrated unde g N.O Wel, pyri di ne.s“The

resul ti ng whi ry [| was di gjsol ved in nd H Q
o0 . ODCM | ayer NH2
2005/®85275 PCT/ / 0065024™>233 Was$£ leh aguecus 5

washed with
CuSMs at and br| M2 R§lgani ¢ 1'ayer was Sro
‘ d and cd88APrat ed under vatuo. The

f red—by HPFCBrotageq §$‘/ HPFC,
20/(( Etdn} ¢),, DIPEACE@NE, Py i f'h at i oft488
289. 01 and 4294 a 80/20 E/Z
rati au4s®ost ep2 To 4294.01(60 ng) i 2 (3 m-)
under N2 was added TFA (1 m-) aihRT. reaction
was stirred at RT for 20m n and was concentrated to
To a dr@wefstionnsl grhinestit88.0% prepsrgt furlmwiugwgemeraiirgethodﬂ,Cr@Omg,

0.135ashalg ) CHEGIS G WeRAdeOIEE A BT, T OB 2 L) and
lsocyéﬂ’gﬂa%g@ ba (é@%lﬁ@sg ABb mehSIP4 mL)‘We‘ relEtint was vidRfed-up to RT

l'e’2 were prepared using am ne salts
and sti@sd for 2 hmdsAFRS@ct@m was diutedaxitfo FiDAg ancovgshed sucasssively

with cufrﬂ: atlcglg W (?‘9 Wi En 2 rTrllartlee rglaln?cV\faygr was dried over MgS04, filtered and
concentrated under vacuo. The residue was purified by preparative plate using 40%
Acetone in Hexane as eluant. Purification furnished 32 mg of product HCV inhibitor
4488. (M+H)= 667. |

Example XIV: Preparation of Compound of Formula 4303

: o S \/
N{U\H/NHZ e
N
0 0
o >k(§o N [3\(
J< NH,, HCI
0=C=N \)J\o 4303.01

PN CH,Cl,, DIPEA, 0C ) NH 4303
4303.01

o O

A1

All tert-Butyl esters included in Table 3 were prepared according the following
procedure. Commercially available amino fert-Butyl ester hydrochloride like (but mot
limited to) (L)-cyclohexylglycine, (L)-Valine, (L)-tert-Leucine tert-Butyl ester

hydroch‘loride were reacted with phosgene as outlined in step 3 of preparative
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met hod D of CGeneral Schenes for Preparation of Target
Conpounds. 15 Exanple Xl 1: Preparation of Conpound of
woeaoomoss274291. 02, 4297.02 and 4290.02 HO N HRCTRA2005/006502

O IJNH2TFA HO "IN NH2. TFA 4291.02 (E and Z) 4297.02 (E

and Z) 4290.02 (E and 2) '4 es salts of Formula

4291. 02, 4297.02 and 4290.0 re prepared according
exar%él@rxm tﬁ@%%% r%fm&ﬁgés%in\ﬂﬁmge %ﬁtémm DERVRChipared from
commerdigihhgdrimbje an)r‘ﬁ@lmw@rlelamybes@e hadwqblﬂrtdeé Isocyarttes were

reacig b yafipis FRRRFS RS 4303 amireSaRe it et iethod C to
prodgés HOP fillbitsrs (il 440031 3%k R Pa¥sle 31CV i nhi bitors 4290,
291, 4292, 4293, 4295, 4297 and 4298 in table 2 were

All oﬁb\ee HiG\édnhibiters listechia Eables3 weea preparad avcorlingprocedure

ceschbR BRI AE SRS B PR BB S Shaapg v o

com@@i‘cﬁalgsav‘/éirablé’émﬁb%t(gﬁ %@ﬂhr@ﬂ@@@rﬂd )a‘c"ﬂBoc- -amino-
2005/ 085275 PCT/ US2005/ 006502 234 Chpd Ki*  Table

cyclaaaReCROKYHEBAGE 4485 NP heoanEEGaty AmiagcH like (but mot
limited to)wj k&/claﬁéxﬁ'bl%lhle,'\h')"'\'?ahne or (L)-tert-Leucine.

Cmpd Ki*
. Table 3: Esters MW
# Range

4300 >L - 684 | A

4301 >L 644 | A




OO 04290 0y NH629 A N\HN OH HONNNH 0 OO
4291 OyNH 589 B NH OH N WO 2005/ 085275

wOCH5W82005/ 006502 235 Cnpd Ki* Table 2: Oxi RES/USM0E/006502
Range 0 N NH2 OO0 04292 0 NH629 B NOHv HONN
NHZ O O O 4293 0 NH 603 B 241

Cmpd Ki*
mp Table 3: Esters MW
# Range
NS o
0 0] O
4302 O™ 646 | A
P
j\ 7
N 0
H
<NjYN NH,
4303 Ox-NH 606 |A
)//:ENH
7‘1 7
Y
o
o™ 670 | A
4304
QINH
o~ o
GH
\_0




NH "N |

wQnmp/s275 Table 2: Oxi nes MW ## Range

OV HONNNHZ OO 04294 0 NH 639 B
)1111 NH N. O~ WD 2005/ 085275 PCT/ US2005/ 006502 236

V 0 NPOTNIS2005/006502

00 O 4295 OyNH 603 B NHN OO VHOH NNN OO

242
Cmpd Ki*
P Table 3: Esters MW
# Range
S 0
H
K Ae® X6
4305 644 | A
o OYNH
p4
= o
H
%N NH,
>H/J*o o ( o
O-__NH
4306 618 | A
>L,/,£NH
0~ ~o
Y
R 0
H
%N NH,
*AO 0 0
4307 O~ _NH 606 | A
J,INH
1




0 4296 OyNH 667 B NH N O-, HO No N NH2 00 O 4297
OyNH 643 B 01" NH IN 0O~ WD 2005/ 085275
WOCHsW82085/ 006502 237 Cnpd Ki* Table 2: Oxi pres/ustoS/006502
Range VHONNNH2 OOO4298 ONH 643 B N NH 'N
PREPARATI ON ' OF SPECI FI C LES from Table 3
Exanple XIl11: Preparation o npound of Fornul a 4488:
u Ki*
Cmpd Table 3: Esters MW
# Range

A4

>
>

R o
(Nj\,(k} NH,
>H/§O 0 o
0._NH
0 Y
3 NH

[

O

4308 618 | A

0

NH 634 | A

4309 Y
;INH
=y

M § &4
4310 © 672 | A




BocHN OH DCC(1.01 equiv), DVAP(1.01 equiv) BocHN O

CH2Cl 2 Benzyl Al cohol 4488.01 4488.02 0 4.0 N
weélRbosmssrane HCl . H2N CH2Cl 2, NaHCO3(aq) O Zz~renausSgmng06s02

4488.03 0 O H O=C=N O CH2Cl 2, DIPEA, CC N N NH2 O O

O 4488.04 0 0 "~ \/ NH 4488 f9)NH 5 Stepl: WO

2005/ 085275 PCT/ US2005/ 0065 238 0 0 BocHN H

CmBRY(1. 0T equiv), DVAP(I1.01 equiv) 0. BocHN 0 CH3GH?2
enzyl Al cohol | Table!38BsfEks4488.02 To a RMWol uti on
#of |Boc- 1- ami no- cycl ohexanecar boxyl i ¢ aci d} 4488] &engeq,

1338 Aol \[ FH—CEH2E2 (30‘?[1_) was—added -)Ci"lzy

al gohol (3equiv, 4 nL DVAP (1.01 equiv]| 1.6%g) and

DCC (1.0 Msolution in=DCM 1. (2)1 equiv, 1B.5nL). The
H

regcti on was
) N NH,

Yy
O 0]
4311 O>H\lf ° 658 | A
VI Lk
OJ:CH

4312 O™ 660 | A

NH

4313 OYNH 660 | A
>iNH
O




5 stirred at RT for 48h. The insoluble material was

renmoved by filtration and crude was concentrated to
wdnyisass27s The resi due was purified by flash PCT/US2005/006502

chromat ography (5% to 10% Et OAc i n Hexanes, Biotage

40M . Purification furnishegs4488.02 ( 3.64 g).

(MrH) = 334. Step2: O 4488.02 4.0 N HCl /D oxane

"WHp PN O 17 \ 10 4488.03 To a RT sol utfion of Ki*
4488. 02 (3.6g, ITalledniEsterms added 100 niLMW @a_4.0
#HJ sol uti on in Dioxane. Reaction was stfrred Bengg

N

for—t—h—then—18—h—to observe LU[TpI etion. [ After 1811,
repacti on was dllutedQMtf1Fbptanes and Et20 and the
precipitate was filté&ted of f snd rinsed with Bt 20 ang
dr{ed under a N2 fl m; Reactl yi el ded 2. 6| g of
4488.03 as a white .20 CH2[C 2,
NaHCO3(aq) O=C= Phosgene 4488.

D4 To

0C
(25
43189

ph
My
W 1
nmL

sol uti on of
b mM ) and Na
i v, 20% j
med- up t

SQ4 and con

Z:gg?§§oq%0|
2

war Nd stirred for 2 hours.
nse was separéted and was then dried o

O

[, 666 ny)
(20 mY was added
5 nm). The reaction

oated to half vol une und

h cooli

in CH2C 2
Phosgene (2
6668 PA

The of ganic
ver ahhydrou
er - vaguum
dilutped to

4
04. Stepd: WO

g bath. The sol ution was then
and uss a 0.1 Msolution of 4488.
2005/ 0852 PCT/ US2005/ 006502

NH,

4315 654

4316 632




239 VoV HNNNHR O O-~r 1Yl YH 00 ON NH

0 NH2, HCl 1v~ :488 O=C=N 0 ONH CH2Cl 2, DEA, NH O
wa48B/08827Ph  To a O0C sol ution of anm ne 4488. 05PpTAS2006/d06502

foll owi ng general nmethod C (60nmg, 0.135 nmol) in

CH2Cl 2 (5m) was added Di P 8equiv., 1.08 mmol, 0.2

m.) and isocyanate 4488.04 ? equiv., 0.406 mmol, 4

cm ) TheTeactiom was warmed=up 10 RI 5 apd st rrlga
'P(gr 2 hours. Reapipr3:VBSteds! uted with Et DMwand
#washed successively with citric acid (10po w w) Rande
brilne. Organic | ayerwas—driedover—WgSO4—F+tered
ang concentrated uqger vacuo. The residug was
purified by preparatktve plate using 40% HAcetohe in
Hexane as el uant. &N fur ni shed B2 ny| of
pr ¢duct HCV i nhi bi b= 667. [LO Exanple
XI'V: Preparati of 1Co i Formula 4B03 VvV HO|V
NINH2 O OO Oi Cl OT'Y
O NH
4317 Y 646 | A
O/IINH
0" "0
%
= 0
[j\(ﬁ NH,
N
O
>k(&o 0
O~_NH
4318 O 680 |A
/IINH
0" "0
N
R 0
H
QYN NHZ
@]
>k(go o
O~ _NH
4319 630 | A
)INH
0O 0O
T
\_0




0O 0O OC=NJ~0 4303.01 0 NH CH2Cl 2, DI PEA, OC NH 4303

" .4303.01 Oo0 Al tent-Butyl esters included in
woamismsR79er e prepared accordi ng the foll ow ngPCT/US2005/006502

procedure. Commercial ly avail abl e am no tent-Butyl

ester hydrochloride |ike (bg% 15 limted to)

(L) -cycl ohexyl gl yci ne, (L) ?l ne (L)-tert-Leucine

t=Butyt—ester hydrochioride were react pd W [ N Ki*
Cmpd y y Ki

bsgene as out | Taielkd 3:'rEsfegd 3 of preparat vy WO
#2005/ 085275 PCT/ US2005/ 006502 240 exanpl g Xl | | Range

nr \dllf‘ﬁ thQ r\r\rrnz\nnnnh Nna iLcnevanat a IA')nD fak|

SO T SPUTTOTTTg— oot yamat T | FoUpP.~ UL NS

pr@par ed from comregtally available (L)t Val i he
tert-Butyl ester hydrFgchloride). |socyanates were
reacted with variou ke 4303.01 prepafed
foll ow ng gener al uce HCQV inhibitors
like 4303 liste ot her HCV
inhibitors Iist re preparegd according
procedure descpi bagiin Prep tive Exanple Xl |1 by
4320eplacing in s erﬁ/l benzyl al cohol with o;68868 |A
commercially ,E;Nﬁbl e al cohols (primary, | secopdary

ang tertiary) arld Boc-1-am no- cycl ohexangcarbpxylic
acid 4488.01 wthoot her commercially amnp acigd |ike
(but nmot Ilimpted to) (L)-cycl ohexyl glycinpe,
(L)-Valin (L)-tert-Leucine. 10 Ki* Cppd Table 3:
Esters MV¥-®ange H N NHZ

4321 A 638 | A

4322 J// 644 | A




N OO O 4300 ONH684 A NHO 0 &O QiH NH2 00 O 4301
ONH 644 A NH 010 &XO WD 2005/ 085275

wWOeCHsWS2085/ 006502 241 Ki* Crpd Tabl e 3: Est eP6TNS26H5/006502
Range H O NNNH2 C-0 OO 4302 OyNH 646 A NH O, O
NNH2 Oo OO0 4303 OYNH 6Q8 A NH 010

Cmpd Ki*
mp Table 3: Esters Mw
# Range

Y
= - o
qp\(ﬁ NH,
' o)
>k(§0 0]
OYNH
NH

4323 0 616 | A
OLO
CIXCI
-~ O
H
%N NH,
>H/§O 0 0
4324 %5(“” 675 | A
NH

0]

OA
S o
B
SUREE:
4325 >§YNH 646 | A
NH

0" "0

A




O NH2 N OO O 4304 OyNH 670 A NH 010 & o WO

2005/ 085275 PCT/ US2005/ 006502 242 Cnpd Table 3:
wab@rssvEV Ki * # Range V Ho NN NH2 o O O #2804S2005606502

644 A°. ONH N NH2 (tLro OO O 4306 Oy NH 618 A NH

010y O NNNH2 00 O 249
Cmpd Ki*
Table 3: Esters MW
# Range
Y
N o)
. N NH,
O © ©
4326 OYN“ 658 | A
OINH
o~ o
A

4327 O NH 592 | A

4328 Q/ 652 | A




4307 Oy NH 606 A, NH O O WD 2005/ 085275

PCT/ US2005/ 006502 243 Cnpd Table 3: Esters MV Ki* ##
weanF®ss05N N NH2 00 O 4308 0\ /NH 618 A 01, pNIHS2MmS/006502

O NNNH2 00 O 4309 OyNH 634 A NHO OV HO H NN

N OO4310 NHo 672 A 0 o24d O WD 2005/ 085275

PCT/ US2005/ 006502 244 Ki*

Cmpd Ki*
mp Table 3: Esters MW
# Range
Y
2 0
H
%N NHZ
o © °
4329 OYNH 604 | A

Q NH
L

o

N 0
H
Q\(N NH,
o0

=LA o
O NH
4330 FLF 660 | A
%/INH
o "0
S o
NN NH,
4331 oo 660 |A




Chmpd Table 3: Esters MV# Range O CI1L,NH2 00 O 4311

00 ~/NH658 A O'N( H7L y HONNNH 00 O4312 0
W@ 20i4/08805A "N HO 0O 0O NNNH2 00 O 4313 OyPNHUSEDSM06502

INH O 0 WO 2005/ 085275 PCT/ US2005/ 006502 245 Cnpd Ki *

Table 3: Esters MW # Range 2gI1NH2 OYvo

Cmpd Ki*
P Table 3: Esters MW
# Range
Y
= o
H
Q\((N N
*/&O N
O _NH
4332 Y 618 | A
/I/I,/,ENH
0”0

4333 630 [A
O”’: NH

4334 668 |A




>1~-0 O ONH 4314 H666 A. 0 00 NNH2 NOO O ONH

4315 654 A )1/1" OOV HONNNH 004316 Oy NHO
wW6205A485050 NH WO 2005/ 085275 PCT/ US2005/ 00650PCT/2%8005/006502

Cmpd Ki* Table 3: Esters MW# Range Y HO NNH2 0 O

252
Cmpd Ki*
Table 3: Esters MW
# Range
CI}éCI
5= ! o
%N NH,
A0 Lo
4335 O™ 661 | A
%,INH
o~ ~o
Y
R o)
H
Q*N NH,
koo (6
4336 O~_NH 620 |A
975”
£
Y
S o
H
(DWN NH2
>k‘/&o o (o
O NH
4337 ) 640 |A
/I," NH
e




4317 OyNH 646 A \2' ,NH 010 O N NNH2 00 O O NH

4318 01, NH 680 A 010 O N N NH2 00 O 4319 ONH 630 A
woO 2083/08505 &XO WD 2005/ 085275 PCT/ US2005/ 00650RCT2%7005/006502

Crpd Table 3: Esters MWKi* ## Range O NN NH2 >~io

O O O NH 4320 658 A NH OlO253

Cmnd Ki*
m.p Table 3: Esters MW
# Range
N4
S H 0
%/N NH2
o) © ©
O NH
4338 - TH 668 | A

4339 Oxy-NH 646 | A

4340 618 | A




&~0 HO NNNH2 00 OONH 4321 AYB38 A 00YDO

NH2 N OO O 4322 OYyNH644 A J,NHO,I O OW
waQeB/e85275 PCT/ US2005/ 006502 248 Cnpd Tabl ePBT/US2005/006502

Esters MWVKi* ## Range N NH2 H cLro O O O 4323 O

O/NH 616 A NH OO VI-I CXd, N NH2

Cmpd Ki*
Table 3: Esters MW
# Range
N
O 0
LA
4341 0° ’ 692 | A
o OYNH
0 NH

S y o
(Nj\(N NH,
A0 o
4342 o™ 632 | A

,lINH

o "0

v

S o
H
%N NH,
O
LA

O
4343 604 (A
o OYNH

\/\O NH




O H $000 4324 0 yNH 675 A --~/1INH 0o-"--0 HO CN --

NNH2 | t OO 04325 OyNH 646 A-. N\HO 0 WO
waQeB/e85275 PCT/ US2005/ 006502 249 Ki * Cnpd TaoTes305/006502

Esters MN# Range N NHZ Y O 00 O 4326 OyNH 658 A

(3,NH 010 O NNH O 004%5OY NH 592 A J,, NH

Cmpd Ki*
Table 3: Esters Mw
# Range

4344 O NH 660 |A

4345 Y 721 | A
%’/,/IENH

4346 602 | A
A/I




0,00 NNNHZ 00 04328 OY NH652 A 0 0 WO
2005/ 085275 PCT/ US2005/ 006502 250 Cnpd Tabl e 3:
WasbEIssavEY Ki ## Range O..Yo 00 O 4329 0 NHPEDAISZ005/006502
,, NHO-0y HO NNNH2 0 O 04330 O\/NH F F 660 A
~( FNH 00 HONNNR2 QQ 4331 00 NHO660 Ay
F~IOyNH F F

Ki*
Cmpd Table 3: Esters MW
# Range

o
0 O (0]
A
4347 0. _NH 670
O

\ H
Q\‘/N NH,
00 0
NH 684 | A

4348 o

¥

4
‘
W

5 o
N NH,
N

4349 670 | A




WD 2005/ 085275 PCT/ US2005/ 006502 251 Cnpd Tabl e 3:
Esters MWVKi* # Range O N N NH2 00 O 4332 OyNH 618
wa 200818210 H O N N NHZ 00 O 4333 0 NH 630 A 8CODUSM05/006502
7HONNNH O OOONHA4334 \H668 A 7,,. OO0 i
WO 2005/ 085275 PCT/ US2005/ Q502 252

Ki*
Cmpd Table 3: Esters MW
# Range
N
N o
H
N
C\D\WN H,
>L'/&O o 0
0. _NH
4350 0 TH 666 | A

4351 672 | A

(o)
4352 B Y 680 | A




Chmpd Table 3: Esters MAWVKi* # Range cl~cl HO NN

NH2 O O 04335 OyNH 661 A ,,, "N HOOO N N NH
wO2050882336 OyNH 620 A NH O OO N N NH2 00 ecToshids/006502

4337 640 A J O o WD 2005/ 085275 PCT/ US2005/ 006502

253 Cmpd Ki* Table 3: Est ey MV # Range O

Ki*
Cmpd Table 3: Esters MW
# Range
Y
g ’ 0
QW(N NH2
0
>k(&o 0
O _NH
4353 ? i 720 | A
E ~, NH

CI\/CI
R o
H
<Nj\ﬂ/N NH,
0 (0] O
OYNH
4354 ),INH 707 | A
(@) O

4355 O NH 694 | A




N N NH2 00 O 4338 0 N NH 668 A

0.,OHO NN-1 NH2

O Oo0 4339 OyNH 646 A FNHF OOV NNH2 Hc.o OO

wa3d3/0856518 A OyNH NH O WO 2005/ 085275

PCT/ US2005/ 006502 254 Cmpd Ki *

PCT/US2005/006502
Table 3: Esters MV #

Range 0 N N NHZ O OO434215900 NH 692 A
Cmpd Ki*
P Table 3: Esters MW
# Range
Y
S 2 0O
H
Q\(N bk
o}
*AO 0
4356 O~ _NH 680 | A
O/I,/I:ENH
O
CI\\\//Cl
N 0
N H NH,
o 0] 0]
4357 OYNH 687 | A
'INH
0”0
4
. :\ ”_ O
o}
*/&o o
6] NH
4358 604 |A
/"/,/,LNH
o "0




GONHY HO QY NNHR2 OOOO0 NH 4342 632 A J".NH

010 HO NNNHZ 0 0 0 4343 O0 NH604 A ~~~0 1 WO
waQeB/e85275 PCT/ US2005/ 006502 255 Ki * Cnpd TaoOTeS305/006502

Esters MN# Range H OO NNH>io Oto 4344 OyNH

660 A \H Oo CG-~C Y H O Bgh NHQLOoc2

Ki*
Cmpd Table 3: Esters MW
# Range
4
N o
H
SN
>k(&0 o % O
O NH
4359 Y 632 | A
;/1 NH

L

0

N 0
%H NH, .

0 0
>H/J§O

Os NH

4360 632 |A
‘}//,/I:ENH
2)> O
Y
S 0
(NH NHZ
N
0]
N
4361 )OYNH P 642 | A
.., NH

o O

+




O 4345 OyNH 721 A 4/1', NHOOO NNNH2 OO0O
4346 O HNH 602 A O Oy WD 2005/ 085275
wWOeCHsWS2085/ 006502 256 Cnpd Ki*  Tabl e 3: Est eCcs/usM05/006502
Range V O NNNH2 Oo0 4347 0o Oy NHO 670 A O NH V
0O NN OO 04348 o 0 Nj£84 A NH

Cmpd Ki*
mp Table 3: Esters Mw
# Range
CI\\{CI
2 o
LA A e
o (0] O
0] NH
Y 723 | A
4362 _}IINH
() O
N
% o
H
N
%N H,
O
> Ko
(®) NH
4363 ‘? 706 | A
<, NH
F o,
FF L
0O O
53 o
H
0 O (@]
4364 o O M 680 | A
LI




OO NNNH OG0 O 4349 OyNH 670 A FNHF F Oo WO
2005/ 085275 PCT/ US2005/ 006502 257 Cnpd Ki* Table 3:

waberss2vV # Range 0 N NH2 N 00 O H NH 666 APCZ252008/006502
01, \HY O NNNH2 00 O O NH 4351 672 A 010, |~

262
Ki*
Cmpd Table 3: Esters MW
# Range
CI\/CI
(A A
0 o] 0]
NH
4365 Oy 687 | A
‘%I:ENH
40\ 0
S o
ﬁ\'/go o X 0
590 | A
4366 0. NH
QY
e
R 0
e o)
. 588 | A
4367 0. _NH
0 Y
NH




FQO NNH 00 O

2005/ 085275 PCT/ US2005/ 006502 258 Cnpd Ki *

wawesrssAveV # Range

O NH 4352 //N6GB8O0 A 0 0 WO
Tabl e 3:
O N N NH2 00 O 4353 OyNH PRD/UA2005/006502

NH- F~ 00CIC O NNNH 0 OO 0Oy NH 4354 .,,,
NH 707 A OODO 263
Ki*
Cmpd Table 3: Esters MW
# Range
Y
=% 0
(jﬁ(kll NHZ
N
*/&O 5 0
O.__NH
4368 Y 634 |A
>LINH
o Yo
N
S 0
(BYH NHZ
N
o)
ﬁ\(go o
O 668 | A
4369 >|
/1," NH
OLO
pvd |
= o
N
ﬁ\(&O 0 0
4370 O 674 | A
/,/,ENH
P




NNNH 00 O 0,O/NH 4355 694 A 1", NHO 0 WO

2005/ 085275 PCT/ US2005/ 006502 259 Cnpd Ki* Table 3:
wa0erss2vV # Range O N N NH2 O O O 4356 O NHPE6BM@S2005/006502

OF NHc,olo CXC 0 x NNNH2 OO O 4357 OyNH 687 A

4111, NHQ OO0 N NH2 NOQG?

Cmpd Ki*
mp Table 3: Esters MW |
# Range
N
4371 0. N 658 | A
@)
F
*/& 632 | A
4372 o o\\I/NH
v O)td
Y
S 0
Q\((n N
*/&O o (o
0] NH
4373 Y 648 | A
QINH
YO O




4358 OyNH 604 A°. NHO 1 0 WVI-I WD 2005/ 085275

Tabl e 3: Esters MW #

weamg®ss2y50 N N NH2 OO 0 4359 OyNH 632 A NO1eCTHS200EMI6502
N NH2 O O 4360 OyNH 632 A 4,,, NHOOHO N NH2 00

PCT/ US2005/ 006502 260 Cnpd Ki *

O Oy NH 4361 OyNH F F 642 95 O O WD 2005/ 085275

PCT/ US2005/ 006502 261

Cmpd
#

Table 3: Esters

MW

Ki*
Range

]
H
- o @] O
4374 NH

694

4375 O NH

661

a O
H
Q\(N NH,

4376

660




Cmpd Ki* Table 3: Esters MW# Range ci\/ci O NN

NH2 O O 04362 ONH 723 A 010, 0 NN NOO O
w2688 706 A % NHF F F~C 0 0 VH O NH2 PCTNSED0S006502

N O4364 0 0\/ NH680 A O 'N H WD 2005/ 085275

PCT/ US2005/ 006502 262 Ki *

266
Cmpd Ki*
mp Table 3: Esters MwW
# Range
Y
% o
(A
>k,/§o 0 O
4377 O™ 592 | A
///,/,ENH
£ 0
N

4378 O NH 720 | A
)//:ENH
X
= u 8 ¥
N N N\/\
>H/§O 0 0
4379 Ox-NH ll 658 | A
%/INH
0O "0




Chpd Table 3: Esters MWRange ci~cl 0 NNNH2 (:~ O

O O 4365 OyNH 687 A 4,H 010, HONNNH2 O O 4366 O
wo2WsAssXyNH NH O v O N N NH2 O O 4367 588 ACTOgMASANG6502

I NH WO 2005/ 085275 PCT/ US2005/ 006502 263 Cnpd Ki *

Tabl e 3: Esters MW

267
Cmpd Ki*
P Table 3: Esters MW
# Range
4380 ) 632 |A
) H Q H
4381 o NH 686 | A
oY
o NH
Y
*% 0
0]
4382 Y 684 | A
NH
F F L
0" "0




# Range H N NH2 Ovo 00 O 4368 0 yNH 634 A -),,, NH

0 OHONNNHR O O4369 0 NHNH 668 A 0 0 0 NH
woernis/085278 0 4370 0 NH 674 A | NH 0 0 WD 2005P08AR2®5/006502

PCT/ US2005/ 006502 264 Cnpd Table 3: Esters MVKi* #

Range H O i N N NH2 004372%80 O NH O 658 A

Cmpd Ki*

mp Table 3: Esters Mw

# Range

T 0

*/&O 0 O
O NH

4383 'T} Y 648 | A
//:ENH
0" o

*/&O 0 0
632 | A

4384 o

4385 Q/, 682 A




ONHFVHONNN_LZ OO 04372 OO0 NH632 A ONHO

NNNH2 OO004373 O\ /NH648 A NHO 0O WO
waQeB/e85275 PCT/ US2005/ 006502 265 Cnpd Ki*  Pablus2@s5/006502

Esters MN# Range V _ o N N NH2 00 4374 0 OyNH 694

A xI~ONH C C

269
Cmpd Ki*
P Table 3: Esters Mw
# Range
Y
N H o)
%/N NH2
o)
>H/go o
O-__NH
4386 y TH 668 | A
‘LL °
5 o)
H
4387 On NH 618 | A
oY
L3S
N 0
H
>R/§O 0 0
4388 O NH 620 |A
%,:ENH
7‘1 7




HONNNH O004375 0O~NH 661 A '( ~I,, \H OOH
OCN3--j" NNH2 OO0O04376 OYNH660 A°. FF NH 0O
WOR00A082085/ 085275 PCT/ US2005/ 006502 266 CnpdP&IT/US2005/006502
Table 3. Esters MW# Range 0 <c3IAJ(NH2 O O O 4377

O/NH 592 A NHO1 00 NN

270
Cmpd Ki*
P Table 3: Esters MW
# Range
Y |
Sz 0
N NH
N
>L(go 5 5
4389 Oy NH 634 |A
)lIINH
P
CI\/CI

O NH
4390 _}LNH 709 | A
@] O
ClyCl
o
LA A e
0 (0] 0]
4391 % 5™ 735 | A
’ NH




N OO Iv O O~ 4378 ONH 720 A
N,-,,-,, 000 4379 oyNH |1

waQeB/e85275 PCT/ US2005/ 006502 267 Cnpd Ki *
O HH NN 4380 ONH 632 A NH 010 V

Esters MV # Range

, NHOOO HH NN
658 A NHO 1 0 WO
Pabius2®5/006502

HOHNN-/\' 0700686 A 4381 OyNH
Cmpd Ki*
P Table 3: Esters MW
# Range
i 0
H
%N NH,
*/&o 0 0
4392 o O M 640 | A
o
CI\/CI
H
<Nj\(rN NH,
OYNH
4393 A,INH 721 | A
O O
CIXCI
N o
H
%N NH,
e o
NH
4394 Oy 701 |A
-
A4




NH OO NNNH 00 0 4382 OyNH684 A F=NHF F O

0 WO 2005/ 085275 PCT/ US2005/ 006502 268 Cnpd Tabl e 3:
wab@rssvEV Ki * # Range H O N N NH2 O O O 4, pPOTNIS2®4/806502

A 4383 INH Oo Oo H$000 4384 0 \/ NH 632 A ~.,

"N'H O ONH cYO

272
d Ki*
Cmp Table 3: Esters MW
# Range

Y

7 o)

[Nj}(“ N,

>H/&o ° ; 668 | A

4395 o OYNH

Sand

.:\ ”'. O
4—)\((“ NH
N
0
o)
- H O
N
o)
0

/k(g &
4396

\V4

592 A

)
H
N\/\
0]

>kKN§
H

O N

I/IE

658 | A

4397 /L

0]

NH

O

~=

\_0




00 0 O NH 4385 NH 682 A 010 WD 2005/ 085275

PCT/ US2005/ 006502 269 Ki* Cnpd Table 3: Esters MN#
weang®mss0s N N NH2 00 O NH 668 A 4386 O NH O OCHUS2045M6502

NH2- 004387 OONH O 618 A NHHONNNEL 00O

4388 4"", 0 \/NH 620 A 'NH 010 WD 2005/ 085275

PCT/ US2005/ 006502 270 Cnpd 2%&ble 3: Esters MV Ki *

Cmpd Ki*
Table 3: Esters MW
# Range
N H,
o © 0
4398 5™ 608 | A
e
j\ 0
Y
N H,
e o)
O _NH
4399 _} K' 708 | A
OLO
4 HI
s o)
%H NH
N
koo N0
o NH
4400 O« 680 A
,INH
O 6]




## Range

NONH NOOOA4389 0OyNH 634 A

)1

NH O

OCC HONNNH Oo O oy NH 4390 N\H709 A 0O

wChLa@is/085225N N NH2 O O O 4391 0 \/ NH 735 A 4PpCT/USEG45006502

0 WD 2005/ 085275 PCT/ US2005/ 006502 271 Chpd Ki *

Tabl e 3: Esters MWV ## Range

274
Cmpd Ki*
Table 3: Esters MW
# Range
Y
NI o
%H N
Q/go Y O
4401 Oy NH 706 | A
O’/,/'ET\I:"
g
N\ w9 H
N N N\/\
o © o}
4402 O<_NH 674 |A
%,,J;NH
s
Y
Ny e
N N NH,
>H/§O 0 0
0] NH " F E
4403 ) F 672 | A
/’INH
0" o
~
\ 0




O

N NH2 O O 4392 O OyNH 640 A O NH Cl ~ClI
N NH2 00 O OYNH 4393 ~.,
wOI2MEA85225 O O 4394 OyNH 701 A 4,

y

2005/ 085275 PCT/ US2005/ 006502 272 Cnpd Ki* Table 3:
Esters MNW# Range V 0 i C12L715,NH2
Cmpd Ki*
Table 3: Esters MwW
# Range
; e
N N NH,
ﬁ\(go 0 0
4404 OYNH F dF 662 | A
%IINH
S
AT
N H,
4405 */goo O 656 | A
o OYNH
\_6
A H O H
N \/\
>H/‘\\Oo 0
4406 0. MH 686 | A
oY

HON
NH 721 A OOCxCl HO Q
"N( NH 0 0 WeCT/US2005/006502




00 0 4395 0 oyNH 668 A°. 0O NHV O N NNH2 O 0439 0
592 A OyNH4ONH V ONNN-~/\ OO O 4397 O0YNH 658

we 20050852 0 0 & o WD 2005/ 085275 PCT/ US2005/ 80BAB82005/006502
273 Cmpd Table 3: Esters MWKi* # Range H O N N NHz
O O 4398 O/NH 608 A ~N(H 9,0

Cmpd Ki*
P Table 3: Esters MwW
# Range
— H Q H
N N N\/\
o o] o)
4407 0. MH 660 | A

O~__NH
4408 ‘% 634 | A
//,/'ENH
0 X0
0
U H
N N X
KA 30
4409 o 632 | A
oY




UO NNNHZ OOO04399 OY NH 708 A ~.NH 010 O N

NH 00 O 4400 OH NH 680 A O o WD 2005/ 085275
wWOCI5W82005/ 006502 . 274 Cnpd Ki* Tabl e 3: EsPeraishss406502

Range O N N NH2 00 O 4401 OyNH 706 A° NH 010 co HO

HNNN-~/\ OO O 4402 Olei76ﬂ4 A

Cmpd Ki*
Table 3: Esters Mw
# Range

Ao (8
4410 o 590 |A

4411 O NH 654 | A

4412 Oy NH 606 | A




4,,, NHoOOHONNNH 0 O O 4403 OINH F F 672 A

O,,NH O & XO WD 2005/085275 PCT/ US2005/ 006502 275
wamd/08sfe 3: Esters MWK * # Range V H o NPRTNISZ005@6502

O 04404 oyNHF F F 662 A ~,, NHOOHONNH O

4405 OO\/NH 656 A ~" o NHélZéﬂ OH NNN

Cmpd Ki*
Table 3: Esters MwW
# Range
— 0
H
(AT
o ° ©
4413 NH 658 | A

o
7

~ - H O
N N NH,
0 o
o)

S L

4414 O+ _NH 620 | A

LI

4415 O -NH 662 | A




O O 4406 0 686 A O 0Oy NH O NH WD 2005/ 085275

PCT/ US2005/ 006502 276 Cnpd Table 3: Esters MNVKi* #
weang®ssXsH O H N NN O O 4407 NH o 660 A oPOrasobkioheso02

HONNNH OO o0 4408 ONH634 A :CNHOO Ov HO

H NN 279

Cmpd Ki*
P Table 3: Esters MW
# Range

Y

N
N
9\/&0 o 0
OYNH
:ENH

(0]

4416 648 | A

Pt

0O

N e}
O\((ﬁ' NH
N
*/&O 5 0

@] NH
4417 O Y 694 | A

INH
0" "0

of

= y o
NN NH,
*/&O O 0

O~ _NH
4418 A« NH 666 | A

,/'E

O "0




OO o0 4409 OO NH 632 Ay .Z: ~0 NH WD 2005/ 085275

PCT/ US2005/ 006502 277 Cnpd Ki* Table 3: Esters MV #
weang®ssXsH O N NH2 O O O 4410 O Oy NH 590 APCOUNEH0Y006502

HONNH2 OO 04411 o O NH654 Ay ONHO NNH2 O

O O 4412 Oy NH 606 A , NH %860 WD 2005/ 085275

PCT/ US2005/ 006502

Cmpd Ki*
Table 3: Esters Mw
# Range

4419 660 | A
%,,/,ENH

N NH,

N
” >,/ K§O o) o)
4420 680 | A

4421 o) 658 | A




278 Cmpd Table 3: Esters MWKi* # Range H O'N NN

NH2 00 O 4413 0 o,YNH 658 A +O NHV HO NNNH2 OO
wQ2405085050yNH 620 A >~ONH VHO H Qy N N-PCD/US20D5/006502

4415 OyNH 662 A ~,, NH WD 2005/ 085275

PCT/ US2005/ 006502 279 Ki * %d Tabl e 3: Esters MV #

Range v HOH NNN

Cmpd Ki*
Table 3: Esters MW
# Range
RN y O
N N NH,
>k‘/‘\\o 0 0
O NH
4422 7\ TH 646 | A

0" "0

4423 618 | A

>k‘/§oo 0
4424 O _NH 618 | A




~0 OO0 4416 O NH648 A ,, NHOI0 NONH NOOO O

NH 4417 y 694 A NHO, ~OHONNNH2 OOO OYNH
wa203/085275 NH 666 A 0 0 8 WD 2005/ 085275 PCT/US2005/006502

PCT/ US2005/ 006502 280 Ki* Cnpd Table 3: Esters MV #

Range H OHN O O 4419 Oy é\gﬁ%o A

Cmpd Ki*
Table 3: Esters MW
# Range
Y
= o
H
<;]“m/N N
Ao (0
(0} NH
4425 >| 682 | A
//,,’ NH
OLO

*/&O o 0
4426 672 | A

>L7/Koo 0
4427 712 | A




41, NHO-OH O N N NH2 4420 680 A 0 \/ NHNH OO HO
NNNH 00 04421 OO/ NH658 A "ONHI| 0 WD

WQaQ0B/0985275 PCT/ US2005/ 006502 281 Ki * Cnpd TaoTas3105/006502
Esters MV# Range V NH2 O H $000 4422 OyNH 646 A NH
010 O H $000 083

Cmpd Ki*
Table 3: Esters Mw
# Range

0
LA
4428 q/go ° 7 646 | A
0 OYNH

4429 O NH 647 | A

4430 0. NH 656 | A




4423 O~NFi 618 A ~.,,, YNHOOUHONNNH2 OOO
4424 0 NH 618 A , NHO O,~) W 2005/085275

wWOeCHsWS2085/ 006502 282 Cnpd Tabl e 3: Esters MRCKIiUS2005/006502
Range HO NNHZ NOO O ONH 4425 NH682 A J'' 00
VHONNNH 00 0 4426 Oyl§§4672A Ol 0 NH

Cmpd Ki*
Table 3: Esters Mw
# Range

N H 9 H
N N N\/\
>H/&O o o)
4431 702 | A
>|\ 0 OYNH E ¥ F
o NH

0

N n § H
4432 j\‘/go 7 7 736 ‘A
OYNH . FF
NH
(e

4433 OYN“ F 656 | A




SHOH NONOO4427 O/ NH 712 A 0 ~N(H WO

2005/ 085275 PCT/ US2005/ 006502 283 Cnpd Ki* Table 3:
waberss2vV # Range H O N NH2 00 O 4428 0 OyNPICBAS2085/006502

ONHCC HONNNH 0 OO 4429 OyNH 647 A f", NHO

OHO Q-J~ NNH 00 O44§850, NH 656 A O

Cmpd Ki*
P Table 3: Esters MW
# Range
Y
~: "‘ O
H
(Nj\,(” N
o o) o)
0.~__NH
4434 ) TH F % 676 |A

4435 o. NH 704 | A

4436 709 | A




~0 NH WD 2005/ 085275 PCT/ US2005/ 006502 284 Cnpd Tabl e

3: Esters MWKi* # Range VHH O NOO O4431 o
woeN/BsHF5702 A NHF OHOH NNN C-y O OrdzRR2m5/006502

OUNHF F 736 A NHF OO CN NNH2 >~ Lo O O 4433

O/NH F F 656 A NH >'010 V\Dz%%OS/ 085275

PCT/ US2005/ 006502

Cmpd Ki*
Table 3: Esters MW
# Range
CI\:{CI
\\ ’—‘ O
H
N N NH,
*/go o O
NH
4437 N 633 | A
NH

NH 648 | A

4438 >l "" T

4439 682 |A




285 Cmpd Table 3: Esters MVKi* # Range H O N NH2
00 O ONH 4434 FF 676 A "J,NHOIO HONNNHR OO

wWO240588505NH 704 A YONH CI.C I N NH2 O H $800/USpNE006502
709 A 4436 41 NH 0O O WD 2005/ 085275

PCT/ US2005/ 006502 286 Cnpd a,bl e 3. Esters MWKi* #
Range OV | 2
Cmpd Ki*
Table 3: Esters MwW
# Range

e o
H
[MN NH,
4440 */&O ° y 686 | A
o OYNH
NH

U\m

632 | A
o OYNH
NH

4441

4
O\w
ﬁL 0025;& 646 | A
o NH

4442




HONNNH 00 O4437 OBl NH633 A NHO 0 Y OH N

N 00O O4438 0 yNH648 A 4 NHOOVHO NONNL OO
WO485/0853yNH 682 A 0 NH WD 2005/ 085275 PCT/US2005/006502

PCT/ US2005/ 006502 287 Cnpd Ki* Table 3: Esters MN#

Range V O N N NH2

288
Cmpd Ki*
Table 3: Esters MW
# Range
Y
(:iwn R A
N
N \/\
lo) o)
6]
O~_NH
4443 ‘? Y 698 | A
%, NH
F s
F F /E
0”0

4444 O~ _NH 648 | A

NH
4445 ° 672 | A
//,,' NH




0o 04440 0O NH686 A . N\HSV CHONNNH2 OO O

4441 0 NH632 A ONHV HO NONNH OO4442 0 NH
w64605A48505NH WO 2005/ 085275 PCT/ US2005/ 006502 pre8&Sewpdosso2

Table 3. Esters MWKi* # Range OH NN O O O 4443

B3OyNH 698 A FNHF F~ OO

289
Cmpd Ki*
P Table 3: Esters MW
# Range
BB Y
Q\( N
*/KO 0O o)
4446 0. _NH 700 | A
F
QY FL

V/\O NH

NH,

Y

N
4447 R 630 | A
v/\o NH

3:2- O
4448 */&O ° O 656 | A
o OYNH

NH
O@/\O




VHOH NN-~ OO4444 OyNH 648 A 41", NH O1OH O

H N OOO4445 OyNH 672 A°. NH O 1 0O WD 2005/ 085275
WwWOCHsWS2085/ 006502 289 Cnpd Tabl e 3: Esters MACKIUS2005/006502

Range y 00 O 4446 0 OYNH F F 700 A F O NHV HO NN

yNH2 O O 4447 OyNH 630 A 290

Cmpd Ki*
Table 3: Esters Mw
# Range

NH,

NH,

@)
N
P N
4449 OYNH 721 |A
0]
v@r

4450 o 674 | A

Y
A - H O
N N NH,
O o)
4451 680 | A




Vo NHH ON NH O O 4448 oyNH 656 A OO0 NH WD
2005/ 085275 PCT/ US2005/ 006502 290 Ki* Cnpd Tabl e 3:

wawrssavEV # Range ci~ci HO N N NH2 ~,,, O &cOuUR2005/006502
4449 OY NH21 A NHio O VHONNNH OO 04450
O NH674 A. ONH S HO
291
Cmpd Ki*
Table 3: Esters Mw
# Range
S o
H
4452 */J%OO ; 696 | A
o OYNH

0O
4453 Y 680 | A

4454 )/, 668 | A




NNH OO4451 0 0 NHo 680 A 0 ~~N H WD 2005/ 085275

PCT/ US2005/ 006502 291 Cnpd Ki* Table 3: Esters MV #
weang®ss2ZH 0 N N NH2 00 O 4452 0 Oy NH 696 A POHUS2(45/006502

N NNH 00 O4453 ONH680 A NHOOO NNH NOO O

0O NH 4454 668 A

292
Cmpd Ki*
Table 3: Esters MW
# Range
Y J
= 0
(3\'(“ NH
N
o o) o)
O NH
4455 O h 708 | A
/I:ENH
0o~ o

4456 OYNH 688 | A

4457 Ogy-NH 674 | A




Al NH O O WD 2005/ 085275 PCT/ US2005/ 006502 292 Cnpd

Table 3. Esters MWKi* # Range NHty0O NOO O O NH
wa283/08527Y 708 A 0 O UHO H N NN 0 O O 44B6TOgdi5/006502

688 A Il NHHOH NN O OO 4457 O/NH 674 A NH 010

WO 2005/ 085275 PCT/ US2005/ OO§9'5‘302 293 Cnpd Tabl e 3:

Esters MNKi *

Table 3: Esters Mw
# Range
™ v 9 H
N N N\/\
e o}
4458 OYNH 688 | A

),,/,ENH

0 "0

4459 646 | A

*/&O o) o)
4460 636 | A




# Range Y HOH NNN OO O 4458 O/yNH 688 A I NH OO
VHOH NNN OO4459 O646 A OOyNH 410 NH V HO
wol20BN852700 O O 4460 0 686 A ONH F Oy F N O BCHUSED05/006502

2005/ 085275 PCT/ US2005/ 006502 294 Cnpd Ki* Table 3:
Esters MV # Range
294
Cmpd Ki*
Table 3: Esters MW
# Range
: H Q H
N N N\/\
ﬁ\(&o 0 o
4461 o N 700 | A
F
o} \\IN; £ F
Y
37, y o H
N N ~
>H/§Oo 0
4462 0. NH 686 | A
oY
F
Pl H O
N N NH,
>H/§O 0 o
4463 OOYNH 618 | A
\/\O NH




VHOH NNO O4461 O700 A ONHF Oy FF O V--tH

y VHOH NNN OO 4462 ONHO 686 Ay o NHF HO
wOl2005M8E2750 0 0 4463 0 OyNH 618 A /noo 11 NH YOI/US2005/006502

2005/ 085275 PCT/ US2005/ 006502 295 Cnpd Tabl e 3:

Esters MNVKi* # Range O Nﬂé\l(NHZ

Cmpd Ki*
Table 3: Esters MW
# Range
Y
= = 0
H
%N NH,
MO 0] 0]
O~__NH
4464 g’ 654 | A
NH
o~ ~o

4465 684 | A

S0
N N NH,

4466 632 | A




O 001 4464 ONHG654 A NHOOHONNNH O0OO
4465 0 OyNH 684 A. O NHF y HO NN NH2 0O O O 4466

wWORNE/8325A NH O O WO 2005/ 085275 PCT/ US2005/ 806482005/006502

296 Cmpd Ki* Table 3: Esters MW# Range H N OH N 00
O 4467 O/ NH 646 A
296
Cmpd Ki*
Table 3: Esters Mw
# Range
Y
S TR
N N N\/\
*AO 0 0
NH
4467 © 646 | A
>LINH
0”0
N u § H
N N N\/\
*/&O o 0
4468 O ~NH 646 | A
),,/,];NH
#O\ O
N X
>K(§Oo 0
4469 0. NH 616 | A
oy




yNH O ~~O0 VI-1l V CHOH NN~ OO 4468 OyNH 646

A ,,,, OQYNHOO VO HH NN OO4469 0616 A O Oy
wOlboddHss270 WO 2005/ 085275 PCT/ US2005/ 006502 28T T/OSpids/006502

Ki* Table 3: Esters MW# Range V Ho

297
Ki*
Cmpd Table 3: Esters MW
# Range
4470 . NIH i‘/ 678 | A
oY
Shfe)
*/@\( @
o)
4471 0 NH 654 | A
oY
©/\O \\: NH
o
- N 0
%O 0 O
4472 O+ _NH 690 | A
%/:ENH
A4




NNH2 0004470 0 ONH 678 A y CO)bNH V O QJi yNH2
004471 0 654 A OO/NHONH Ox N NH2 O O 0 4472

woRNMA/8205A ~NH O, O WO 2005/ 085275 PCT/ US2005P00AS2E5/006502
298 Cmpd Ki* # Table 3: Esters MWRange V NON N
0o O O- 4473 oNH 730 A
298
Cmpd Ki*
Table 3: Esters MW
# Range
Y
N Y
Os NH
4473 A Y 730 | A
,INH
0”0
N ~
>H/§Oo 0
4474 618 | A
Oy _NH
oY
o
= L0
N N NH,
>H/§O 0 0
O+ _NH
4475 % 660 | A
/I,/"ENH
0" o




L, OONH O VHH N4Yo O O 4474 O 618 A o O/NH

\/~o NHHO NNNH2 OO004475 Oy NH660 A NH O, O
wWoIQBRR7985275 PCT/ US2005/ 006502 299 C p Ki * PCB/US2005/006502

Esters MN# Range V HO N N NH2 0 4476

299
Cmpd Ki*
Table 3: Esters MwW
# Range
Pl H O
O ST
o (o] O
4476 670 | A
o OYNH
NH
Y
R y o
N NN NH,
*/&O o 0
4477 e NH 678 | A
. H o y
N N~
0 O O
4478 O -NH 660 | A
9’/INH
40\ O




OO0/ NH670 A O~ TrONHHONNNHR OOO4477 O
OYNH 678 A. ONHV OHNNN OO O 4478 OyNH 660 A |
WO 2b0sOSFIMO 2005/ 085275 PCT/ US2005/ 006502 300 €apaiskios/006502
Table 3. Esters MW# Range V HO HNN N~ 0 O 4479
688 A. OOYNHO F F F -)--03%—IVOH

Cmod Ki*
mp Table 3: Esters MW
# Range
v 9 H
N N N\/\
o] O
4479 © 688 | A

4480 Ox-NH 708 | A
%ITH
#O\ O
N
> H 0) H
0]
>H/§o o
4481 o™ 644 | A
NH




Hg~, NNN OOO4480 O/NH708 A | "(NHOOO H H

N NOOOA4481 Oy NH644 A NHO 1 0 VI-1 W
WQaQ0B/0985275 PCT/ US2005/ 006502 301 Cnpd Ki*  FPabius2®5/006502

Esters MV# Range H O CN N NH2 O O 4482 O NH 710 A

~~ ONH OV 301
d Ki*
cmp Table 3: Esters MW [
# Range
S o
482 ° ° ’ 710 | A
4
o OYNH
~o
= u 9 H
>k'/§o O 0
4483 O NH 662 | A
%/INH
A
Y
3\ “_ O
H H
0
Sy
>H/§ O x_0© 0
o » \|<
Os_NH
768 | A
4484 /lJ;NH
O 6]




HOHNN-~/\ NOOOA4483 OyNH 662 A°. NH 010 NO N O

Y OO 0 NH 4484 )""", NH 768 A 0 0 0 WD 2005/ 085275
wWOeCHsWs2085/ 006502 302 Ki* Cnrpd Tabl e 3: Est eP6TNS26H5/006502

Range HOHNN- OO O4485 O/NH 676 A ~,,,, NH 0xO0

NON NO O OOy 4486 O)/NH36§2 A

Cmpd Ki*
P Table 3: Esters Mw
# Range

4485 OYNH 676 | A

4486 /|/, 732 | A

4487 ‘? 734 |A
E INH




NHOOHOH NNN 00 O4487 O NH734 A FNHFFO
0 WO 2005/ 085275 PCT/ US2005/ 006502 303 Ki * Cnpd Tabl e
wa20B98827S MV# Range 0O N N NH2 0 O 4488 0 opCHRidS8®6/006502
A ONHO NNN- nHH OO 4489 0y NH634 A NHo , O

NH2 O H $oo0

303
Cmpd Ki*
P Table 3: Esters MwW
# Range
S 0
H
4488 */&0 ° ; 666 | A
0 OYNH
an H Q H
N N N
4489 OxNH 634 | A
%’/,/,ENH
j\ 7
NE . o
N N NH,
>H/§O 0 0
O-__NH
4490 A,INH 680 | A
O "0




Oy NH 4490 ,,, NH 680 A 0 0 8 WO 2005/ 085275

PCT/ US2005/ 006502 304 Cnpd Table 3: Esters MNVKi* #
weang®ssatBso N N NH2 O O 4491 OOy NH o 668 APCDUS2045/606502

HOHNNNMN-/\ Go Oo 4492 OyNH 702 A 4/, NH 010 V H

OH NNOOA4493 0 726 A I\IISI_(I)4F FOOy NHF

Cmpd Ki*
Table 3: Esters MW
# Range

; 0
H
SUS o
*/&O O O
4491 668 | A

4492 O -NH 702 | A

*/&O 0 o)
4493 726 | A




0 WD 2005/ 085275 PCT/ US2005/ 006502 305 Cmpd Ki *

Tabl e 3: Esters MW # Range
wo 2030828 O NH HOH CN3-y NN -1

VO NNN OO4494 0 698
O O 4495 0¢RiSE005/006502

FE690 A - 4 NHOO 600 NNNH O O 4496 0 NH 688
A NH O 0O WD 2005/ 085275 PC'&)EL_)JSZOOS/ 006502 306
Cmpd Ki*
P Table 3: Esters MW
# Range
A u 9 H
SN N N\/\
5O o)
4494 0. NH 698 | A
0 Oy
~o0
Y
N w9 H
z N N
>H/§O 0 0
N FEr 690 | A
F
4495 ‘}”INH
o o
9
AV
5% o
H
Qﬁr” b
o)
*/&O 0
O~_NH
4496 688 | A
NH
o)




Chpd Table 3: Esters MWKi* # Range HONNNH O
4497 0 oy NHO 652 A ONHCr HOH NNN OO O
wa208/08y F F 748 A NHF OV HO N NH2 O O pOras3®s006502
O /NH 654 A 0 'N H WO 2005/ 085275 PCT/ US2005/ 006502

307 Cmpd Table 3: Esters M/Vé%g # Range 0 N N NH2
Cmpd Ki*
Table 3: Esters MW
# Range
N
o©
4497 0o NH 652 |A
o}
Shfel
N
*% \/\
4498 o OY . 748 | A
©/\ NH
A\ H
N N NH,
*/KO o O
4499 o OYNH 654 |A
©/\O NH




>~i0 O 4500 OyNH 654 A. NHOOV HONNNHR OO O

4501 0 O N(/ NH616 A '"Hy CHONNNH O O 4502
woaplsHs®d2 A 0 NH WD 2005/ 085275 PCT/ US2005/ 0865@R2005/006502

308 Ki* Cnpd Table 3: Esters MW# Range \/ 0 HH N

N~~ O O O 4503 0 NH 682 A

: 307
: Ki*

Cmpd Table 3: Esters MwW

# Range

4500 O -NH 654 | A

4501 616 | A

4502 0. NH 692 | A




NHOO O HH NNW ~/O00 V 0 4504 OyNH 746 A ~., NH

OOHOH NOOO4505 O(NH658 A ,, N\H~0 O WO
waQeB/e85275 PCT/ US2005/ 006502 309 Cnpd Tabl ePBT/US2005/006502

Esters MWKi* # Range HONNHZ OO 04506 OOY

NH 632 A -~-ONHV HO 308

Cmpd Ki*
Table 3: Esters MwW
# Range

4503 /l 682 | A

4504 746 | A
%/INH

4505 658 | A




NNNHZ 0 O O4507 Oy N\H 670 A ~ "ONH V HOCN N
NHZ OO O 4508 OO0 NH 646 A NH WD 2005/ 085275

wWOeCHsWs2085/ 006502 310 Cnpd Tabl e 3: Esters MACKIUS2005/006502
Range UHO NNNH 00 O4509 O NHNHF F F 672 A
0,,0&00HHN-/-- NNO3(§)9 0

Cmpd Ki*
Table 3: Esters MW
# Range

/4,
W\

@]
H
(Nj\(N NH,
o O O
4506 O NH 632 | A

N H,
*/&O O O
4507 o M 670 | A
(0]
\ 0 NH
\_0
S o
N N NH,
o (0] O
4508 O«_NH 646 | A




4510 O NH684 A ~-NHOXNH O ONNNH2 00 O ONH
4511 y F F 704 A  NH O 0 WO 2005/ 085275

wWOeCHsWs2085/ 006502 311 Cnpd Tabl e 3: Esters MACKAIS2005/006502
Range HO NNNH2 OOO0 4512 0 OyNH 702 A F p ONH
FO NNH 0 OO0O4513 0 ONH?(’51300 A INHO O

Cmpd Ki*
Table 3: Esters MW
# Range
Y
S 0
LA e
>k‘/§o 0 0
O+ NH F
4509 J Y ¢ F 672 | A
,INH
0" o
~
\_0
: Q
AN H H\/§
N
(NH o)
o]
Mo \
4510 Os_NH \ 684 | A
%ZENH
S
Y
N o)
H
N
WA
*/go o (o
O+ _NH
4511 F ¢ 704 | A
3 //,INH
0”0




HO NNNH 00 O ONH 4514 694 A NH O 0 WO
2005/ 085275 PCT/ US2005/ 006502 312 Cnpd Ki* # Table
wG@20B98827S MV Range clcl x HO N N NH2 O O OrC2Aas2005/006502

OyNH O 769 A ,, NHOOHONNNH2 OOO 4516 0y NH
' NH 626 A Ol
311
Cmpd Ki*
P Table 3: Esters MW !
# Range

4512 o OYNH 702 | A

F

Y HI
= o
N

*/&O 0 o

O NH

4513 630 | A
VAV

(@]
4514 >£/ 694 | A
NH
O




O COxC HO NNNH 451 OOO7 OyNH631 A NH O O

WD 2005/ 085275 PCT/ US2005/ 006502 313 Cnpd Ki* #
woabls®sR7sEsters MV Range cixcl N N NH2 () H rOrmsed0s/006502
4518 O NH695 A HO 10, HO NNNHS 11 - | O 4519
Cmpd e
" Table 3: Esters MW
Range
Cl\\{Cl
. 4 0
N N NH,
o O 6]
O+ NH
4515 %/E\; 769 | A
0”0
. B H 9
N N NH,
*AO o 0
O+ _NH
4516 Y
/,,INH 626 | A
0" "0
CI\XCI
Ry -
N N NH,
4517 0 ° y
OYNH 631 | A
X
i




HONNNHZ O O 4520 0 OyNH 684 A 0 N\H 0 WO

2005/ 085275 PCT/ US2005/ 006502 314 Cnpd Ki* # Table
wa20B98827S MVRange Y HO N N NH 00 O ONH 4B2P/UA2005/006502

NH 666 A 010 HO HN NNO 00 OOc O NH 4523 766 A

~O, \HOV HO H 313
Cmpd K"
" Table 3: Esters MW
Range
Cl\\\’/Cl
S, 0
NNy N NH,
*AO O o)
4518 oy
%IINH 695 | A
0~ ~o
=4 0
0 o)
4519 o
° OYNH 694 | A
O
Y
~ o H O
N N NH,
o OYNH 684
o NH
\O \\\\‘




N O O O 4524 OyNH 660 A° NH 0 O WD 2005/ 085275

PCT/ US2005/ 006502 315 Cnpd Ki* # Table 3: Esters MWV
weang®ss2ABs N O N N 00 O 4525 0 NH 646 A 'J,,, POHUSRO5M6502

NVNON OOO 4526 ONH686 A NH OxOCC HO

314
Cmpd Table 3: Ki*
e 3: Esters MW
# Range
4522 A 666 | A
OLO
4523 A,,, 766 | A
O/EO
4524 ‘% 660 | A
j:go




N NHZ O 4527 Oo OyNH 721 A 0 NH WO 2005/ 085275

PCT/ US2005/ 006502 316 Cnpd Ki* # Table 3: Esters nw
weanF®ssOSN N O O O 4528 OyNH Il 656 A NH O ecTius20061006502

HO NNNH OO O0Y NH 4529 NH 707 A 010 G C HO

4", NNNH2 00 315
Cmpd ]
4 Table 3: Esters MW :
Range
g H o
N N\/\
0© 0
4525 OYNH 646 | A
)’INH
I
= H .
N N~
o © o
4526 A, Oy -NH 686 | A
r,/,ENH
#O\ O
cl, Cl
A H O
o) o)
0
4527 o OYNH 721 | A




4530 O/ NH 735 A Q NH O 0 WO 2005/ 085275

PCT/ US2005/ 006502 317 Cnpd Ki* Table 3: Esters MV #
weang®ssatso N NH2 No O O O NH 4531 N 646 A OPOTHS200BI006502

NNH2 OO4532 o OYNH 646 A. ONHV HO NNNH 0 O

4533 0 618 A o oy NH O NH V§¥@005/ 085275
PCT/US2005/ 006502

Cmpd| ~ ]
4 Table 3: Esters MW Ki
Range
N 9y 0 y P
N N N\//
>k,/§o O o)
4528 O+ _NH
656 | A
A
A
¢
R L0
N N NH,
*/go O (o)
OYNH
4529 A,INH 707 | A
0" o
CI\\\’/CI
RN H o
>l N NH,
't ‘/& 0 0]
g
4530 On NH 735 | A
XLNH
Q )\o 0




318 Cmpd Ki* # Table 3: Esters MWRange V H O N NH2

0004534 626 A 0 OYNHONH HONNNH OO0 708 A
wa386/0850yNH F F F yQNH O NH2 O 0 OH O 4536 Oprtnfgsko05/006502

680 A 11Ol L 0 SJ WD 2005/085275 PCT/ US2005/ 006502

319 Cnpd Ki Table 3: Esters3™VW# Range

Cmpd Ki*
Table 3: Esters MW
# Range
N 0
H
o o O
O NH

4531 % ﬁN; 646 | A

H
N N NH,
. */&O O 0O
532 oM 646 | A

ol A H O
NN NH,
O O
O
4533 M 618 | A




cl~cl NONHN~OO 4537 ONHNH 701 A OO0 CG-~C vy
HONNNH O 0 0 OYNH 4538 NH 721 A 010 HO N N

wOli5/085054539 0 OyNH 692 B 0 'N( H WD 2005/ 0862/1152005/006502
PCT/ US2005/ 006502 320 RF- Cnpd Table 3: Esters MV #
Range H ONNNHZ O O O 454¢g0 Oy NH 680 B

Cmpd <
4 Table 3: Esters MW
Range
Py b H O
N N NH,
4534 0? ©
0o NH 626 | A
Y

O O
4535 :>L\T/L*°

NH 708 [ A

NH

680 | A

4536 N
VLY




ONHV HONNNH OO0 O4541 o OyNH 692 B cQJH ~ vy

HONNNHR2 OOOONHA4542 y 654 B 0 0 WO
waQeB/e85275 PCT/ US2005/ 006502 321 Cnpd Tabl eCBUS2005/006502

Esters MWVKi* Range y HONNNH2 OOO 4543 O

O/NH 614 B NH H O 319
Cmpd Ki*
Table 3: Esters MwW
# Range
CI\!CI
T2 H o
N No~
>H/§O 0 0
4537 OYNH 701 | A
),INH
VOK O
C'\/Cl
N e
N N NH,
OYNH
4538 )”;ENH 721 | A
0”0
A
S L0
N N NH,
4539 >k‘/§o 7 ;
692 |B
o OYNH
0 NH




N NNH 4544 OO O 0 oyNH 680 B QIJONH X H O N N NH2

O OO 4545 oyNH NH 640 B 0, ' O I~ WD 2005/ 085275
wWOeCHsWS2085/ 006502 322 Cnpd Ki*  Tabl e 3: Est eCcs/usMo5/006502

Range v O N NN OOO4546 OyNH 708 B -i, INH 010

y NON NOOO

320
Cmpd Ki*
Table 3: Esters MwW
# Range
N 0
H
DA
5 © o}
4540 o NH 680 |B
0
Shie)
o H O N
& . H,
4541 0” ; 692 |B
o OYNH :
Sarel
S o
N N NH,
>L,/§O 0 0
O~ _NH
4542 %«INH 654 | B
0 o




4547 OyNH 706 B //" INHOO ONN NOO O O- 4548 0

NH NH 780 B 0 0 0 WD 2005/ 085275 PCT/ US2005/ 006502
wWO2Bs@8sfIsKi *  # Table 3: Esters MW Range 0 NrOINUSE08006502

O ONHA4549 H7949 B 000 FFFNNNHLR OO O

4550 0 NH 722 B NH

321
Cmpd _
4 Table 3: Esters MW Ki
Range
e
| NN NH,
o o)
4543 >H/g°
o OYNH 614 |B
/\O NH
Y
S, o
N N NH?.
o}
4544 :%/&0 >
o O 680 |B
©/LO NH
Y
o W
N N NH,
/g/&o 0 0
N
4545 O
%,INH 640 |B
0" o




FFFOOHO NONNH OO OyNH 4551 4111, NH 646 B
010 WO 2005/ 085275 PCT/ US2005/ 006502 324 Cnpd Ki
woasesX75Esters MV# Range VHOH N NN 08CO/US$3H2/006502

O oyNHF 734 B FFONHO NNI-I NO OOA4553 0
NHNH 668 B 0 O
322
Cmpd Ki*
P Table 3: Esters Mw
# Range

4546 O NH 708 | B

4547 O -NH 706 |B

4548 O, 780 |B




O HH NNO Oo 4554 OyNH 700 B 4'e" NH 010 WO

2005/ 085275 PCT/ US2005/ 006502 325 Cnpd Ki* Table 3:
waberss2vV # Range O NH2 O O OAN O 4555 O Ny NPCANS20051006502
654 B vll~0"T"' S3J VHONNH2 OO 04556 o Oy NH

706 B O'NHHONN NH2 Q3Q30
Cmpd -
" Table 3: Esters MW Ki

Range

N VU\[(
*/&o © :vo \/\o:<
(0] NH
4549

O’/,,’ 7\1:! 794 B

A,

4550 OYNH
?, 722 | B
F ., _NH
F

4551 |
%/INH 646 | B




4557 0 OyNH 734 B F ONH F F WD 2005/ 085275
PCT/ US2005/ 006502 326 Cnpd Ki* # Table 3: Esters nw
weanFessIM O N N O O 4558 O\/ NH 688 B ~~ NHPCEIUS20506502

VN HOHN,-,,,,, N oo O4559 0 NH 634 B , NH
olo O 304
Cmpd i*
Table 3: Esters Mw Ki
# Range
5 ,t} o
N N~
4552 */gc ° °
0. _NH 734 | B
0 E F
Sk
Y
S o
H H
*/‘%0 0 o)
O NH
4553 Y
%'INH 668 |B
0”0
™\ v 9@ H
o © o}
4554 O -NH 700
9,,,5@
j\ 7




JHH NNN/\ Oo O 4560 0 NH N 660 B o™ 0 WO

2005/ 085275 PCT/ US2005/ 006502 327 Cnpd Ki *
wawrssavEV # Range ci~cl H ON N NH2 O O O 4B61/US2005/006502

Tabl e 3:

O/NH 675 B --7~ /NH o0-"--0 CHONNNH2 OO O 4562
O OyNH 668 B ONHHONNH232§O
Cmpd Ki*
Table 3: Esters Mw
# Range
o NH,
O H (0] O\/ﬁ ©
4555 V/\OJ:( N\/U\N 654 |B
/]\ S
s\)
4556 | g 706 |B
o o\\rNH
©/\O NH
Y
— 0
% NH,
>k'/§ o)
4557 OOYNH 734 |B




4563 OO/NH 683 B O NHI O -.N+r WO 2005/085275

PCT/ US2005/ 006502 328 Cnpd Table 3: Esters MNKi *
weang®ssX'sH O NN YNH2 O O O 4564 0 OyNH 654P8T/US2005/006502

OOCONHCl CI HO NNNH2 OOO 4565 O/NH 605 B NH O

OCd HO NN NH

326
4 Table 3: Esters MW
Range
S
N v 9 H
N N N\/\
4558 *AO O (0]
o. NH 688 | B

%)

4559 Oy NH 634 | B

4560 ){ , 660 | B




O O O 4566 OyNH NH 614 B 00 0O WO 2005/ 085275

PCT/ US2005/ 006502 329 * Ki* Table 3: Esters MV #
weang®ss0s N NH2 N 00 O O NH F 4567 4 F 690 BPC0DAS2008006502

NNH-2 OO0OO04568 OYNH680 B NHV O HNNH Co0O0

O 4569 OyNH 701 B NH

327
Cmpd ' Ki*
Table 3: Esters Mw
# Range
CI}{/CI
R y o
N N NH,
0 0] O
4561 O™ 675 | B
‘}\/NH
Pl H O
N N NH,
*/Ko o 0
4562
o OYNH 668 |B
53 } o
N N NH,
4563 ° ? ; 683 | B
o OYNH

)@/\O NH
O—N =




0 ~0 WD 2005/ 085275 PCT/ US2005/ 006502 330 Cnpd #
Table 3. Esters MWVKi* # Range O NH O O 4570 ~/ N N~

wol2eBAh82750u NO | | S SJ CL A H O N NHZPCTNS2008006502

4571 O--0 0O NH635 B ONHOH C HONNL2 00O
4572 OyNH 628 B

328
[?rnpd
2 Table 3: Esters MW Ki*
Range
: 40
N N NH,
o}
4564 */go O
o OYNH 654 |B
©/\O NH
SNy
R ,' L0
N N NH2
0
4565 >%/§O ©
Os_NH 605 | B
\ NH
O~
o}
L.
y 9
N N NH,
*AO O O
Os_NH
4566 >f/ 6
NH 14 |B
O S0




0 0 WD 2005/ 085275 PCT/ US2005/ 006502 331 Cnpd Ki *

Table 3. Esters MW# Range X N O NQINH 00 O ONH
wa37iB/08825B NH 010 O N N N O O O 4574 O/ NHPZRAISB05/006502

41X NH OOHO NNNH2 0 O04575 0 OYNH 710 B NH O

0 329
Ki*
i Table 3: Esters Range
~__% H
N
Sy
Ao
0
4567 >l Y F 690 | B
,,:ENH
0”0
S 0
4568 680 | B
0 OY
oy /EjNH
4569 o) NH 701 B
—}tENH
j\ 7




WD 2005/ 085275 PCT/ US2005/ 006502 333 Cnpd Tabl e 3:

Esters MWV# Range O HHNNN ' o 0 O 4579 OyNH 710
w82005/0852% OLOH ONNNHz O O O o NH NH 660P8BT/U42®6/006502

41", OO C' d HONNNHR OO04581 o NHO 657 B

Y OHN O

330

Cmpd Ki*
# Table 3: Esters MW

Range
i’jz/NH
o 0 O

0
LA
o

Iz

684 |B

€>

635 | B

H 0]
N N NH,
**O o o
4571 o
7 0
(A A
:J\ri§0<> 0
4572
%’ 628 | B




WD 2005/ 085275 PCT/ US2005/ 006502 334 Crpd Ki* #

Table 3. Esters MWRange y HO N N NH2 00 4582 0O
wO2005M852782 B '( F F O NHH O N N NH2 00 O 4B88/U82005/006502

O\/NH682 B OO0 'NN HO HH NN-I 0 OO 4584

OyNH 682 B NH 0 0 WO 2005/ 0§§1275 PCT/ US2005/ 006502

335 Cmpd Ki *

Cmpd Ki*
Table 3: Esters MW
# Range

4573 >l h 682 | B

4574 724 | B
Ny

H
N NH

N 2
4575

710 |B




Table 3: Esters MWV # Range

OHOH NN O O 4585

oyNH 714 B o1 NH OOV HOH NNOOOA4586 O/NH

wWG2005B85215 , |

NH OLO X HOH N N Nomi O O O 4B87/U82(0451006502

NH 634 B 010 WD 2005/ 085275 PCT/ US2005/ 006502 336
Cmpd Ki* Table 3: Esters l\/k%/?’;?f3 Range

Cmpd Ki*
P Table 3: Esters MW
# Range
\/
N n 9 H
*/&O 0 0
O-~__NH
4579 % Y 710 |B
IINH
0 o
Y
N X H,
>HAO 5
O~__NH
4580 ‘}"I NH 660 | B
0~ o
CI\\{C|
~ [ H O
\ N NH,
O\'/go O 0
4581 657 | B
O0-__NH
Y 0




ci HONNNH OO 0O4588 OYNH640 B NHOOHON
NH2 00 O 4589 0 OyNH 680 B O NHOXx O HH NNOO O

wo30G/08yMH 718 B XNH 0 0 WD 2005/ 085275 PCT/US2005/006502
PCT/ US2005/ 006502 337 Cnpd Ki* Table 3: Esters MNV#
Range V HO 334

4 Table 3: Esters MW

Range

H 0
N N NH,
4582
Oy NH 702 |B
oy F

~\ '. H O
N N NH,
(@] 0
4583 /g/&"
0 OYNH 682 B
o NH
~o
v
> 0
H H
N N N\
>H/§O 0 0]
4584 5™
%’INH 682 | B
(@) (@]
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# Range
cl,
o H O
N N NH,
o o} o)
O<__NH
4588 >igr/ 640 |B
NH
/(')\ 7
N H,
o o) o}
4589 o OYNH 680 (B
©/\O NH
X
a H 9w
o o) o}
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<
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>H/‘\\O O ©
O~__NH
4618 Y 660 | B
Fe
j\ O
~ 4 @ u
7k,/\\\o © ©
4619 O~_NH 662 | B
Q’IINH
ﬂ‘t 7
N
S H 0
EN
o 0
0
4620 o NH 670 | B
oY
NH
7 °




4631 OOYNH 718 C NHOO ONNH NHN 4632 or

o0

666 C Z: 0 0 WD 2005/ 085275 PCT/ US2005/ 006502 351
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Chpd Ki* Table 3: Esters MWN# Range VHOH NNI O
WOaes /08 648 C /,,, NH 010 4- -CICl N NH2 PETQE2008006502
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NH O O PREPARATI ON OF SPECI FI C EXAMPLES from Table 4
Exanpl e XV: Preparation of Conpound of Fornula 4700: V
w®2003/0852700 NHZ NN NH2 N OO O | >1 0 O Et OHpCT@%2005/006502
Pd/C O OY NH O Oy NH 4488 H2 ballon NH 4700 ~~ 0 NH

HO 5 WD 2005/ 085275 PCT/ US2005/ 006502 362 To a
sol ution of ester 4488 of taPPé 3 (28 ng, 0.042 mmol)

d Q04 P/

C—_aat

Cn{\k;a tanot (5 [IJI’) was—added—10%-Pd-C—eat Iyst (2”943
I'wW, 6 ng). The r-leﬂﬂétg:%t&gpensi on was hmg%oge ted
#intyl thin |ayer chromatography indicated |cO Iepsﬁnge
consunption of the starting material (-3 {hrs). €
catlal yst was renoved by {ijtration through a pgd of 5
celjite and washed with Et¥Ac. The conbined filtjrate
and washi ngs were evaporated I_llmd r vacuumto dryness
to |provi de the desired %N47 NER ng) . (NHH) =
576. Exanpl e XVI:pa tipn af npound of HKornul a
4703 VV 0 HOH N “\' (o)
4651 o O NH 756 | C
O/EjNH
X
>k(§ 0 o) 0
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O~ _NH
4652 Y 800 | C
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N N NH,
4653 ()\/&00 © 576 | C
OO%|/NH
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O00O HCOOHOO /NHO O /NH "~" 4309 RT, 2h ~NH

4703 0 NH HO To ester 4309 of table 3 (70 ng) was 5
woal2050854200H (98% . The reaction was 10 stirred#CatusSRD5/006502

until thin |ayer chromatography indicated conplete

consunption of the starting material (-2 hrs). The

vol atiles were evaporat ed unded vacuumto dryness to

C cffyl de thedesiTed [.TI"U‘d"upL 41703 \UL ||g) \IVIILL“}:%&—
ot her HCV inhidyié @- EgpbisTabl e 4 were groparied i*

thcclordi ng procedure descri ed in preparatfi ve e%‘%s
XM tand XM —above. 15 Cnpd Table 4: Carboxylic Aci N

Ki * #Rane VHO NH2 00 O 4700 O ¢\/ NHi 576 A
HO| N (H V\D 2005/ 0852¥%5 PCT/ US2005/ 006502 | 363 {Cnpd

Tabl e 4: Carboxylic ds # Range O H! NN
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Table 4: Carboxylic Acids Ki* MN Range y HO\ / N
N NH2
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Cmpd Ki*
Table 3: Esters MW
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00 O 4704 0 OyNH 624 A. HONHCIx C HO NNNH2 OO

4705 oyNH 679 A° NH HO10 y HO N N NH2 00 O 4706 O
wWORNH/BRB5A HO NH WO 2005/ 085275 PCT/ US2005/ 0865M@R2005/006502

365 Cmpd Ki* Table 4: Carboxylic Acids MNV# Range V
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Cmpd Ki*
P Table 3: Esters MW
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HONHV HO NNNH2 O o 4708 0 564 A O OyNH HO NH H

O NNNH2 OOO4709 OyNH 636 A Ol NH HO WO
waQeB/e85275 PCT/ US2005/ 006502 366 Cnpd Tabl eP€T1/US2005/006502

Carboxylic Acids MWKi # Range H O N N NH2 4710 0 O

590 A 0 OyNH Ho NH H O N Ngpil2 O O 4711 0 NH 0 590 A

Cmpd Ki*
P Table 3: Esters MW
# Range
4665 782 | C

,rb

4666 OYNH 626 | C

%’/:ENH
O

PREPARATION OF SPECIFIC EXAMPLES from Table 4
Example XV: Preparation of Compound of Formula 4700:

R ) o o
OYN NHy NHz
N
o) fo) M (0]
0 EtOH, 10% Pd/C on MNH
O NH 0
0 Y 4488 H2 ballon j\l:l 4700



10

15

NHHOO VHONNNH Oo0 4712 0 oy NHO 588 A HO
18NI I WD 2005/ 085275 PCT/ US2005/ 006502 367 Ki* Cnpd
woamis®sgz7s Car boxyli ¢ Acids MW # Range V H O NPRTNS2005@6502

4713 0 562 A. OOy NHHOB5NIBNHO HH NNN-~/\ O

4714 o 606 A Oy NH 41, NH 5%)241, X NH N N
To a solution of ester 4488 of table 3 (28 mg, 0.042 mmol) in ethanol (5 ml) was
added 10% Pd/C catalyst (20% w/w, 6 mg). The resulting suspension was
hydrogenated until thin layer chromatography indicated complete consumption of the
starting material (~3 hrs). The catalyst was removed by filtration through a pad of
celite and washed with EtOAc. The combined filtrate and washings were evaporated
under vacuum to dryness to provide the desired product 4700 (25 mg). (M+H)= 576.

Example XVI: Preparation of Compound of Formula 4703

— il § i NH
N N NH2 N 2
o 5 >H/§O 0 0

o)
HCOOH ’

Os N
O _NH o
0
Y 4309 RT, 2h T,:, 4703
o NH HO

To ester 4309 of table 3 (70 mg) was 5 mL of HCOOH (98%). The reaction was
stirred at RT until thin layer chromatography indicated complete consumption of the
starting material (~2 hrs). The volatiles were evaporated under vacuum to dryness to
provide the desired product 4703 (62 mg). (M+H)= 578.

All other HCV inhibitors of Table 4 were prepared according procedure described in
preparative examples XV and XVI above.

Cmpd . Ki*
Table 4: Carboxylic Acids Mw
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Y
v 9

N N NH,

4700 MO ° O : 576 A
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OOONA4715 NH668 A 0 y NH HO 0 WO 2005/ 085275
PCT/ US2005/ 006502 368 Cnpd Tabl e 4: Carboxylic Acids

WORISI108527% Range
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Tabl e 4: Carboxylic Acids MNV#

0 4722 0O NH668 A -j. NHHo lo HO C N N NH2 4723 0
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004729 O564 B OO0y NH NH HO WO 2005/085275

PCT/ US2005/ 006502 372 Cnpd Tabl e 4: Carboxylic Acids
woRdsiossRange OH O N N NH2 4730 0 O O 548 C @CONNR005/006502

HOt, -1 NH PREPARATI ON OF SPECI FI C EXAMPLES from Tabl e

5 Exanple XVII: Preparatio f Compound of Formul a

4888 H O N N NH2 HATU(lengv) DCM D PEA p YIY O

Cm@ g0 O RT OO NH NH2Z.CTHNH H4888 5 [0 a R Ki*

Hution of H4i5le 4'@@4&,@).cq&c..gepar ative apanpl e XV

#0./02 g, 0.035 mmol) | 2 (2 m-) vas adfleBange

n
—Berzy-amnre—HO-—{1—2—=e

....... iCl : qui e O. 042 —wret-—6—rg—HATY
37 o
H
Q\rN NH,
0 o O
4713 O NH 562 A

O O
4714 >k(§° 606 | A

OYNH
%/INH
HO O
4
N -
0 0 668 | A
4715 s




(1.2 equiv, 0.042 mol, 16 ng) then DI PEA (5 equiv,

0.175 mmol, 0.031 nL). The reaction was stirred RT
woan0sdskosrs then was diluted with Et OAc and waehas28/006502

successively with citric acid (10% w w), NaHCO3 and

brine. Organic |ayer was drigéi over MgSH4, filtered
and concentrated under vacuo: 8I'he resi due was purified

CJ 4 [Preparative ptate using 40% Acetone 17 Hex_anedlefs
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PREPARATION OF SPECIFIC EXAMPLES from Table 5
Example XVIi: Preparation of Compound of Formula 4888

4700

2
HATU (1 equiv.), DCM, DIPEA Xﬁ&_)\ﬁ

O NH
RT o Y
NH, CIH NH

To a RT solution of 4700 (Table 4) of preparative example XV (0.02 g, 0.035 mmol) in
CH2CI2 (2 mL) was added Benzylamine. HCI (1.2 equiv, 0.042 mmol, 6 mg), HATU
(1.2 equiv, 0.042 mmol, 16 mg) then DIPEA (5 equiv, 0.175 mmol, 0.031 mL). The
reaction was stirred RT for 2 hours then was diluted with EtOAc and washed

10 successively with citric acid (10% w/w), NaHCO3 and brine. Organic layer was dried
over MgSO4, filtered and concentrated under vacuo. The residue was purified by
preparative plate using 40% Acetone in Hexane as eluant. 4mg of desired product
4888 were obtained. (M+H)=665.
HCV inhibitors 4801 to 4917 of Table 5 have been prepared using the procedure

15  described in exampie XVIL.
Example XVIll: Preparation of Compound of Formula 4800
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To a -20°C solution of Boc-L-Valine 4800.01 (1.1 g, 5mmol) in DCM (20 mL) was
added HATU (1.2 equiv, 6mmol, 2.3g), DIPEA (5equiv, 25 mmol, 4.4mL) then
Benzene sulfonamide (1.1 equiv, 5.5 mmol, 0.86g). Reaction was stirred at this temp
for 48 h. The reaction was diluted with EtOAc and washed successively with citric
acid (10% w/w), NaHCO3 and brine. Organic layer was dried over MgSO4, filtered
and concentrated under vacuo. Recrystallization occurred with a mixture on DCM and
MeOH. 600 mg of white crystals (4800.02) were obtained with 1.5g of oily residue.
The 600 mg were used in the next step.

4.0 N HCI Dioxane (25 mL) was added to 4800.02 (600mg). Reaction was stirred at
RT until no starting material was detected by TLC (2 h). Then, Et20 was added and
the resulting white powder was filtered off and dried under a N2 flow to yield= 0.46g
(1.57 mmol) of 4800.03.

To a 0°C solution of isocyanate 4800.04 (prepared as described in step3 of
preparative example XHlI by replacing Boc-1-amino-cyclohexanecarboxylic acid
4488.01 of step1 by Boc-L-Tert-Leucine, 0.7 mmol, 3.5 mL) in CH2CI2 (2ml) was
added 4800.03 (180mg, 0.61 mmol) then DIPEA (1.1equiv., 0.7mmol, 0.122 mL). The
reaction was warmed-up to RT and stirred over the week-end. After 48h, reaction was
concentrated to dryness and the oily residue was purified by HPFC Biotage 25+8,
90% to 100% EtOAc in Hexane. Purification provided 110 mg of 4800.05.

To a solution of 4800.05 (0.11g, 0.219mmol) in EtOAc (5ml) was added 10% Pd/C
catalyst (15% w/w, 16mg). The resulting suspension was hydrogenated until thin
layer chromatography indicated complete consumption of the starting material (~3
hrs). The catalyst was removed by filtration through a pad of celite and washed with
EtOAc. The combined filtrate and washings were evaporated under vacuum to
dryness to provide the desired product 4800.06 (85mg).

Part II: Preparation of intermediate of formula 4800.08

\/ HCLH,N \NV4
" 12,08 N o M
N N§/K”/NH2

N
BOC & HATU, DCM, DIPEA Ho

0
20°C Hel \[>
2) 4.0N HCI / Dioxane 4800.08

To a -20°C solution of acid 4800.07 (prepared following the method of R. Zhang and
J. S. Madalengoitia (J. Org. Chem. 1999, 64, 330), 5.1g, 20mmol) in DCM (200 mL)
was added HATU (1.05 equiv, 21mmol, 8g), amine salt 12.03 (prepared as described

4800.07
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in Preparation of intermediates, preparation of P1-P’ moieties, 1.0equiv, 20mmol,
3.893g). After 10 min at -20°C, DIPEA (Sequiv, 100 mmol, 17.4mL) was added. and
reaction was stirred at this temb for 16 hrs then the reaction was diluted with EtOAc
and washed successively with NaHCO3, citric acid (10% w/w) and brine. Organic
layer was dried over MgSO4, filtered and concentrated under vacuo. Purification
Biotage 75+M (3.5 1 of 1/1 Hex/EtOAC)Athen 100% EtOAc. provided 12g of a light
brown oil that was used directly in the following step. To a RT solution of this crude oil
(12g) was added 100 mL of a 4.0 N HCl solution in Dioxane. Reaction was stirred at
RT for 1h to observe completion then diluted with Heptanes and concentrated to
dryness under vacuo to furnish 10.4 g of dark brown oil 4800.08 that was used directly
for the preparation of compound of formula 4800.09.

Part lll: Preparation of Compound of Formula 4800:

Rl ’ OH
N N
4800.08 e 0 W N Hp
CH,Cly, DIPEA, -20°C
4800.06 . Sy N\n/N\:/&O o] 0
O H : 4800.09
HATU o) /I\
S 0
EDCI (10 equiv.) N NH
CI2CHCO2H (5equiv.) 0 N 2
il
s\ N 0 0
I <0
OOC to RT /l\ 4800

To a -20°C solution of 4800.06 (85 mg, 0.2 mmol) in DCM (50 mL) was added HATU
(1.2 equiv, 0.24mmol, 92 mg), crude amine salt 4800.08 (1.2 equiv, 0.24 mmol, 80
mg). After 10 min at -20°C, DIPEA (5equiv, 1 mmol, 0.22mL) was added. Reaction
was stirred at this temperature for 18 h then reaction was diluted with EtOAc and
washed successively with citric acid (10% w/w) and brine. Organic layer was dried
over MgS04, filtered and concentrated under vacuo. 250 mg of crude 4800.09 were
obtained. (M+H)= 691.

To a 0°C solution of crude 4800.09 (0.25g, 0.2mmol) in DMSO/PhMe (12 mL) was
added EDCI (10 equiv, 1mmol, 400mg) and Dichloroacetic acid ( 5equiv, 1mmol,
0.08mL). The reaction was warmed-up to RT gradually and stirred at this temperature.

After 4h, reaction was diluted with water and the 2 phases were separated. Organic
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layer was washed with sat. Na25203 (2 TIMES) , NaHCO3 and brine. Organic layer
was dried over MgS04, filtered and concentrated under vacuo. The residue was
purified by HPFC Biotage 12 S, 2% to 6% MeOH in DCM. Purification furnished 35 mg

of compound of formula 4800.
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(2 HEFERCARYLIVETHYL) (,Y(,LOHEXANEI C‘ARBO){YLATESA;ThKI

Cmpd procedure of fimte Bf Amidiesy exanpl e was fa e
rrespo dﬁékéé]

met hyl to afford the co
sumar il zed I n

aryl chlorides

20 the fO||0MAng
PCT/ US2005/ 006502
Starting Chromato

le 6.1. WO 2005/ 085
417 TABLE 6.1 Produc

275
t H-N
CDCL 3)

R

cS (, &V

in halide system-
Av~r=1.8), 7.38](d
1: 3 Et 20- CH2Cl (
acetone- 31 pw._7N8, pv2=4.
3.62(s, 3H),92.79 (s, 2H),

8H) 8.5 N H Llv=4.5),
&v, =7%&

Av, F4. 8,
AvV2=]1. 8

)
H| tg 1:

17021 C—I28|1% 1702§
2.1 (m 2H}| 1.7-14.2 (mm
7.55 (t#, 1 H,

4903

=+

754
4904

661
4905




i v2=1.8), 7.10 (d of

(c)v,=7.6, d
2.98 (s, 2H)

(br d, 1 H Av=1.8),
Rapi d silica pad COOCH3 (c)vé*l

to 1: 1 acetone-
WOZ0BASARCl 2 17029 7.01 (d, Lxv=7.6), 3.64 (BCTARIN005/006502

2.1 (m 2H), 1.7-1.2 (mm

=2 N 2 AR
T \Jl

8H)

1: 3 Et 20-CH2CI 2 N coocH3 d+,

58 L1v2=4.5, tv3=nd),

7.28
6.26 (d of d, 1 H Liv,=3.0,
), 5.97 (d, ¢

Cmp&% Hrattoma—11+524+H—Av —3—66 7023 1703”i*
bxane-t ol uene 2.0% 2H) ,
# 1{7-1.2 (mm 8H§§9E?§%6gﬁ8§g275 PCT/US2005/8@%%02RéﬁE%
TABLE 6.1 Product H -NVMR Starting Chromatography
Y} el d Product ( 3) d (Av in halide system Hz)
6} 05 (d, 1 H  Shor¥ colum, Av=3.0), 5.89 (d,
A O
H
0]
4906 :>Lj/l§o © 535 B
) NH
oY
NH
H,N
Y
R } o
N N NH,
4907 © ° °
NH 705 B
C)O*{
N NH
|
3z yoo
N N NH,
4908 " N\ 679
B
. o OYNH
H




Et OAc to acetone cooc 1 H), 3.66 (s, 3H, Me2N\ / G
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(Is 3H), 3.04 (s,2H), 2.1 (m 2H), 1.7-13. 2 (mp 8H)

2005/ 085275 / US200 OO 02 419 TABLE 6.1 - NMR
$tarting Chrond haI i de [system|Yield
Br oduct ( 3) (O' [
O
OYNH
4909
Q/’INH 721 B
HN™ "0
N
o o
4910 */&O
YNH 715 B
©/“S'i NH
N 1 ¥
N\/\
>k'/§ 0]
4911 Ox-NH
),INH 645 B
HN
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Cmpdl 035 12-(4-PYRI DYLMETHYL) CYCLOHEXANEI CARBOXYLI C A&k D
COOCH3 COOH N Tabke 5t AffidesOH C N O 5 170MWL7P35 A
# splution of 3.4 g ester 17020 of the previous expm@ange
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The procedure of the precedi ng exanple was applied to

the esters (17038, 17039, 17040, 17041, 17042 ) from
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Example XIX: Preparation of General Intermediates of Tables 6.1, 6.2 and 6.3
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oil CH 17030 52 Av=3.0), 2.90 (s, 2H), na 17 :

wéTmé;Dﬁimé' Zdli l(_Inrm SI—% 6.47 Ed, 1H)H, Av=3. 0)0:38 glg
, , 1.v=3.0), M - 4.14 (s

(s, CH3CCI3 17031 30 133-5 %a oH), 2. 77(('5, Z?J’USZ‘.“?"'“”

ycl ohexane 17039 (m 2H), 1.Z-1.1 (mm 8H WO ’

2005/ 085275 PCT/ US2005/ 006éd 421 TABLE 6.2 Product

H1 -I\&@b@ﬁ?rting Yield (CDCL3) crystallization np El em

ester| Product % sol vent aotC) anal d ((ppmcodeHi n Hz

4 (br §PAL H, 7.227(br  o~As, $H), 6.22 (br

S, 1703 i 87 (s, [ 2.0 (m
2H) , 040 1.7-1.2 (iF 8H) 7.14 (d of 1 H,
Av,=5.2, Av2=1.0), 6.93 (d of d, /s,--7-,000H 1 H,
Av, =5. 2 -70°Ctort

17018
Ar = 2-furanyl, 3-furany, 2-thienyl, 3-thienyl, 2-pyridyl,

3-pyridyl, 4-pyridyl, 5-(dimethylaminomethyl)-2-furanyl

GOOH Ns
LiOH Ar DPPA Ar Cso
—T00°C —_—

Part I: Preparation of Intermediate of Table 6.1

Ar\/OH Ar,_Cl

(HETEROCYCLYL)METHYL CHLORIDES:

5-(Dimethylaminomethyl)furfuryl chloride was prepared from commercially
available 5-(dimethylaminomethyl)furfuryl alcohol (Aldrich Chemical Co., Milwaukee,
Wisconsin, USA)as reported (Il Farmaco, Ed. Sci., 1982, 37, 398) .

2-, 3-, And 4-picolyl chlorides were prepared from the commercially available
hydrochloride salts (Aldrich Chemical Co., Milwaukee, Wisconsin, USA) by partitioning
them with cold 2.5 N NaOH and ether, drying the ether exiract with MgSO4, and

concentrating the solution in a 15° C water bath, all immediately before use.
2-Chloromethylfuran was prepared from SOCI2 in Et20 as reported (JACS,
(1928), 50, 1955). 3-chloromethylfuran was prepared similarly, except a solution of
alcohol and pyridine was added to a solution of SOClI2 to prevent excessive formation
of sulfonate diester. In both cases distillation was necessary to effect rearrangement
of the initial chlorosulfonate isolate. Both distilled halides were immediately stored in
ether (~1 M) with a little solid K2CO3 at —20° C. These solutions were stable for at

least 24 hours.

2- And 3-chloromethythiophene were prepared using the same procedures as for
2- and 3-chloromethylfuran, except distillation was not necessary, since the
chlorosulfonates transformed spontaneously under the reaction conditions. The dried

extract solutions were rapidly suction-filtered through silica gel pads to effect sufficient
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Av2=3.6 ), yclohexane 17033 o 75 6.80 (d+, 1 H,
Av, =3. 6, hexane/ 64-7 1 CH 17041 Av2= nod2), 3.083
wWO2b)5/0852t8C 2.1 (m 2H), 1.7-1.2 (mm 8H) 7.2RCTaseios/006502

d, 1 H Av,=5.0, $00H Av2=2.5), 6.96 (d+, 1 H, 53

Av, =2.5, Av2=nod), 6.89 ycl ghgxane 72-74 CH 17034

17042 (d of d, 1 H Av,=5.0, Av2=1.2), 2.89 (2H) Note
purifid¢ation.t The diltites wete $tbréd (cbld, GrencorikRemiraléhcarefuily,immediately

1981, 4, 1043-1056). Note 2: nd = not deterni ned;
beforerisghfi ci ent resolution. Note 3: lit. value = d 3.08

e i of

=10 SR C C
Internediate of Formula 17 Ci
1- ( 4- PYRI DYLMETHYL) CYCLOHEXYL || SOCYANATE ' COOH ' NCO
N(."cOOcH; Nr /5 17035 1 A mxture of O

the garboxylic acid 17035 desggjied above, 0.b
di p yl phosphppx! -ele; e W

@ Cfor 0.75 hr. TheT 209348?05%75
PCT/US2005/ 006502 422 cooled mxture was placed on a
col f silica gel and rapidly eluted with Et OAc-
hexgzgm?z 3) to afford 0.39 g of the title conpoun 7%299
Ansalifion vh20 mivwes2 is D ASODHF-leéptane [fAearGiveraital Toe) in 50 mL of
product 17043 s st [ Cl 2 sol uti

1 M f
THF wasgooled to -70° C, and Irgeo(% n|1gthyl cyclo exanecarboxyPaQe 1%)1 8 was
added drop wise at < -60° C. After an additional 0.5 hr stirring at —70° C, 5.1 g of 4-

picolyl chloride in 40 mL ether was added drop wise at < -60° C. The temperature

@

was then allowed to rise slowly to room temperature over 2 hr, and stirred an
additional 2 hr. The reaction was quenched in a cold mixture of 200 mL 20% aqueous
KH2PO4 and 5 mL 12 N HCI, the mixture was extracted with EtOAc, the extract was
washed with brine, and then dried with MgSO4. The mixture was filtered, the filtrate
was evaporated, the residue was evaporated twice from xylene, and the final residue
was chromatographed on silica gel (1:4 Et20-CH2ClI2) to obtain 3.0 g of an amber oil
17020 (30%): H' -NMR (CDCI3) & 8.46 (d, 2H, Av=6.0), 6.98 (d, 2H, Av=6.0), 3.62 (s,
3H), 2.79 (s, 2H), 2.05 (m, 2H), 1.7-1.2 (mm, 8H). ‘
METHYL [2-(HETEROARYLMETHYL)CYCLOHEXANE]CARBOXYLATES

The procedure of the preceding example was applied to the aryl methyl chlorides

to afford the corresponding substituted cyclohexanecarboxylates as summarized in
the following Table 6.1.



periods. H1-NWMR (CDCL3) d 8.3 (br s, 2H),

J=5.4, 2H), 2.78 (s, 2H), 1.8-1.1 5 (m 10H). General
wéxerspss®73abl e 6.3 | - HETEROARYLMETHYL CYCLOHB&YIUS2005/006502
| SOCYANATES The procedure of the precedi ng exanpl e

17043 was applied to the acids of Table

6.2 to obtain
the isocyanates 17048, 1740, 17050, 17051, 17052,
17053 and 17054 10 shown

..... v '—H—-’Fﬂ‘b‘f‘e‘_b' 3. TABLE 6.3
Starting |Isocyanate T(Agl‘-gﬁ omat oqraoww%@dﬁct
% NOOT7036 7 V 75 Et OAd- Heedwel K2
217048, N 8R Et Ohc- hexane (2:3) 704 w‘\q
Starting 1&5@%@9&%%% xietd ( 1: 9Proddgs50 O N@é%ég( 1
129 NQistéfP51 hromat pgraphed NCO O 171040 21
hatidg” [Sfstedt (1:9) 17052 |s NCO Hz)

7.17 (d,

8.45 (d of d, 1H,
Avi=4.8, Avp=1.8),
7.35(d of t, 1H,
Av=7.8, Avo=1.8),
7.18 (d of d, 1H,
Av,=7.8, Avy=4.8),
3.62(s, 3H), 2.79
(s, 2H), 2.1 (m,
2H), 1.7-1.2 (mm,
8H)

850 (brd, 1H,
Av=4.5), 7.55 (t+,
1H, Av=7.6,
Av,=1.8), 7.10 (d of
N 1:3 EtoO-CH2CI2 Llxnj/éCOOCHs d+, Av=7.6,

g to 1:14 acetone- 58 g Avo=4.5, Avz=nd),
17022 | cHoClo 17029 7.01 (d, Av=7.6),
3.64 (s, 3H), 2.98
(s, 2H), 2.1 (m,

2H), 1.7-1.2 (mm,
8H)

7.28 (brd, 1H,
Av=1.8), 6.26 (d of
d, 1H, Av=3.0,
((—)7/\(:' Rapid silica pad MOOCHB Avs=1.8), 5.97 @,

= filtration in 1:1 52 . Aves.0), 366
hexane-toluene (s, 3H), 2.83 (&,
2H), 2.05 (m, 2H),
1.7-1.2 (mm, 8H)

1:3 EtoO-CH2CI2 COOCH;3

b@/‘m
-

17021

=2
?\ /;

to 1:1 acetone- 31
CH2Cl2

—
-~
(=]
N
(o]

|

—1

17023

—
-3
(=]
(3]
o

|




17041 78 Et 20 hexane (1:9) 17053 s NCO 17042 74
Et 20- hexane (1:9) 17054 WO 2005/ 085275

WOCHsW82085/ 006502 423 HCV i nhibitors 4921, 48€2/,US2005/006502
4923, 4927, 4933, 4938, 4939, 4940, 4941, 4944, 4946,
4947, 4955, 4962, 4965, 43?3 of Table 6 were prepared
usi ng i socyanates 17043, 048, 17049, 17050, 17051

17052 172N

17652—4+7053—amnd 1/U£ﬁ\d§|_rp\6r)1|n table 6.3 5 according
e
I

the general procedure scribed bhefore—ExarpleX%6
Prepar ati on of Genep al t er nedi at es 495@%%@&%‘%

rtiihg € | oreomatdgraphy of | HCV iinhi bi t qr 4948, @ﬁ@ Y4 873

Sta o? tabl e 6 accordi nth"ﬁ'Q gengérgauﬁ ocegdure g@s%ﬁ\ﬁe

halideef gisyste8 NH2. HBr  ¢N 4948.01 10 Step 1 OL | ON
NH2| 30 (1", - O O 4948.02 4948.03 _Stlepl. Conpound

4.0.4.C

4948—69—2—Sy—TO DI ] Was T aken :n di ®X8r(d, 480 nl) .
Lawg t Solifmoent (12.23g, 5.5 mol, STENC ded
and |the reacﬁ?‘gn m xture | was heated at %@@gﬁg?ﬁrs
unddrEt@Aq ioggoetan@ogpherel Th PP%ng’xg_ggqs,\@Q)AS
MeN" ccg%gl t‘o)ﬁgootqtg rloom t pNplr & over 3.5 hr
per i |QONSHFEC] 71 nggo The reaction hBx40u(se 2this2BAen

conciesH isad fler Sat ur at ed spdi um bi car bopat obui4 AN
1702460 fﬁ};‘ was added tjo the|resiti@d1and aiiﬁa@t g?d\/\ﬁt’h

chl qrmtumﬁngzawp@he combi ned chl or of bBM), 2.05 (m, 2H),

with NaCl 1.7-1.2 (mm, 8H)
7.34 (m, 1H), 7.18
(brs, 1H), 6.17 (br
o | Repid siioa pad Gy |5 1H), 365 (53H)
filtration in 1:1 81 2.62 (s, 2H), 2.1
17025 hexane-toluene 17032 (m, 2H), 1.7-1.2
(mm, 8H)
7.11 (d+, 1H,
Av=5.1), 6.91 (d of
d, 1H, Av=5.1,
s coocts | Av;=3.6), 6.72 (d of
@fm 4:96 EtoO-hexane 75 @/é d, 1H, A,v=3.6,
17026 17033 Av,=0.9), 3.67 (s

3H), 3.04 (s, 2H),
2.1 (m, 2H), 1.7-1.2
(mm, 8H)
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| ayer was concentrated to afford 2.8 g of 4948. 03

whi ch was used wi thout any purification. HHBr.H N
WOEMS/08527BIH2 2 S O S N 20 4948. 03 4948. 01 St eOP/US2005/006502

Preparation of bronpacetal dehyde: Bronpacet al dehyde

di ethylacetal. (2 n-) was added to concentrated HCl

(2.4 nL) and heated at 60C f44930 min. This m xture

] ded foll owed
by powdered mol ecul ar v@%ﬁd’ssns PCT/ US2005/ 006502

72450 EVES (one spatul|)- The_ sotutTom wgs ,E@%‘F‘H’t NMR

@?ﬁh & d bed bel
So bqjsnggtdgﬁgﬁﬁ (% my@(}ejf( Heﬁ:%@m:agwdbq@g iAv in
a

halided |systo8. 03 (1.4 g, fqrom Step 1) and heate
60C for 5 hrs. At this|tinmejthe reaction|m xturé&z)as
L—e-ga-ea—i-o—aef—eris - dilt-ed-pi-tih—at hy]

acetatE (50 ni-) and washed|wi th sat ur at ¢d-26 abd, 1H,

bi carbpnate (100 nlL). [The ofganic |ayer w/?%;se@aé@zt:%do)

and th aqueous | ayer| was further extrag
et hyl jacetate (50 nL).| The ¢onbi ned organ|6c89 (bryseri Hyas

i | bripe,£998: ), dried
ERe2 ey onndooriera Tated, | The ek due @@%(4&@&4

| as chrgmat ography ‘usi hg 12/88 10 Ef GXy ey 5
17 2.; af forded 964 ng |of infermddi08de t hat (/vas ?&{% )

up in 33% hydrogen brlom de|in acetic acl8.63L3 3H), 2.83
This nixture was stirrjed at|room tenper akﬁurzi_yng én
hr. Difethyl ether (100 nlL) was added whi ¢k uft'e 2hi);
a whitle precipitate. |[Filtration foll omj1m1m§mpgm
with diethyl ether (21x) prbvided 4948 0l as a ite

solid in quantltatlve yleld is Exanmple XX :

| 4925. 01 used in
par PR By A B 63, 275, 1 22,
Prep&ﬁﬁve%ﬁ;plém354%fbp§raﬂ'éh| of Int@eRedidite afFB@mula 17035
dur e descri be
[2- (495\?%8%& SV e AN ARE OXYLIC ACID

N COOCH;3 COOH
N' P LiOH o
100°C N

17020 : 17035

\

A solution of 3.4 g ester 17020 of the previous example in 20 mL of dioxane was
treated with 30 mL of 1 N aqueous LiOH, and the mixture was stirred at 100° C for 6
hr. The mixture was quenched in ice-water, extracted with ether, and the cold
aqueous was slowly acidified to pH 4 with 3 N HCI. The precipitate was filtered,
washed with water, and dried to leave 2.8 g (58%) product acid 17035: H' -NMR
(DMSO-dg) 6 8.42 (d, 2H), 7.08 (d, 2H), 2.73 (s, 2H), 1.9-1.1 (mm, 10H). A portion
was crystallized from EtOH: mp: 240-242° C; elemental analysis confirmed: CHN.
Same procedure was applied for the preparation of intermediates 17036 and 17037 of
table 6.2.

[-(HETEROARYLMETHYL)CYCLOHEXANE]JCARBOXYLIC ACIDS

The procedure of the preceding example was applied to the esters (17038,
17039, 17040, 17041, 17042 ) from Table 6.2 except that the acidified aqueous
extract (pH 3.5-4.0) was extracted with EtOAc, after saturating with NaCl in the case

of the two pyridyl products 17036 and 17037. The extract was evaporated to leave




-~ CEO N 4925.01 Stepl 20 OH cc S CHO CO2CH3 + N
4925. 02 4925.03 4925.04 To a solution of

waorbissss| ohexanecar boxyl at e 4925. 03 (2. 54 nLPCTTUSEBS/006502

nmol )

mai ntai ned_at_ 25 that te

the preduetacigs. o Portipnsavere grysta

foIIoer\gS'Fﬂﬁ \(ﬁly g1r oZJght to

conpl ete consunption of starting materials.

solutlon/brlne (

in THE (100 nlL) at
hexanes/ THF/ et hyl benzene,
ni trogen atnosphere.

(s

was added dropvvl se.
10C over 1.5

h oot

-78C was added LDA (2.OMin
17.68 nl, 35.36 mmol ) under
The r @8t ion nixture was
ture f.0

%sé% %ﬂ;ﬂ@g}_%&‘ lrf‘She

g fepanay

The tenperature

hr.

TLC i ndi cat ed
The

ted—amomrum chi ori de

200 m_) %%grzgssz?s

FHOIS2005701 feXqfaetediw th di et hyl
er (2 x) conbi neg et hewﬁ?ayer rym.zdﬁdnej mp Elem
Sta”?‘hdzsozt) anﬂ%‘gncentra(@ﬂCLE)Jrl fi catﬁ on of the
estéresi dureduyt f | @h| chr omat ogr aphy using 29 (°C) anal
Et QAc/ hexanes aff ordeﬂprz ZAQ{IGH& he required
i 0 St an [NEAY SH-CEPEHR
_%WL 84§(st 2H)75‘7'(d4? € CHSTO SN S
(s~ COOH 1H, Av=7.5, Av,=1.8),
Sfg =75, CH3CCl3-
17028 31 7.27 (d of d, 1H, Ay, 3 155-7 | CHN
- Av,=2.7), 2.83 (s, 2H), [yclohexane
17036 2.1 (m, 2H), 1.7-1.2
(mm, 8H)
8.62 (d, 1H, Av=5.1),
N COOH
S =7.5,
% 7.70 (t+, 1H, Av=7 ° EtOH- S
=1. . ) 2 ’ . -
17029 58 | Avo=1.8),7.22 (m, 2H) (-Pr)20
17037 3.10 (s, 2H), 2.1 (m, 2H),
1.6-1.3 (mm, 8H)
7.29 (brs, 1H), 6.27 (d
o __COOH of d, 1H, Av=3.0,
\W/
L E] =1.8), 6.05 (d, 1H, )
17030 5p | 2V2=18). 6.05¢ na oi CH
— Av=3.0), 2.90 (s, 2H),
17038 2.0 (m, 2H), 1.7-1.2
(mm, 8H)
6.47 (d, 1H, Av=3.0),
coo 6.08 (d, 1H, Av=3.0),
Me O
AUe Lo | 41462, 28465 CHaCCl3 | |
17031 2H), 2.77 (S, 6H), 2.1 cyclohexane
17039 (m, 2H), 1.7-1.1 (mm,
8H)




CN 4925.04 5 4925.05 To a solution of 4925.04 (1.02
g, 4.0 mmol)

in THE (30 m-) was added
wdi2oosodszel e (1.78 g,
refl uxed under

10.0 nmol).

nitrogen atnosphere f

t hi ocar

or 5 hrs.

reaction mxture was cooled to room tenperature,

diluted wth diethyl

1n:.

bonyl

The

et her 42/<bshed wi th saturated

f\la’)cm\
(=

nd

The m xture RAE/US2005/006502

concentrated. Purificati ohABLE R residue by flash

L
CTIT {

Staﬁt@é

es£7632£
g,
15 1\

9.

metograph
\c/ di chl or
rial, 492

LHPreductN
48 mmol )

g{%éh;ﬁeﬁ%¥ szN%I;
Step [I)e
20255.06 4 Conpou

N (2 2' _ Azobhisisobhut

@ )N  O-S
was taKe@ppm)'t AIvuneHi (4

hd salyest 05
D ).

el

To this

i rnq‘g
(L7

Elem

anal

ng,
1. 87

17@' xt
and
extr

ere added

0..348 couw
. 96

ure was

reaction

quenghed

acted Wit
T

rgﬁl U eﬂ-l)g\‘:/é(rézri]n tg OqFQB

m Xt u2 6752 p@.edmi, QH)o
M t hi agueousl HCI
h

) ana s 1), 722 for y'

of B2 GrmeR 100 i)

T
tin hydr
rospher e.

hha) - At th
pbm t enper
m.) .
The org

It was then

57
de,
The
giltinme
At ur e,

ani c

CH

ayH
( NaZ
by f
Et A
mat

17653’

wWas Was
SM) and
| ash chro
e/ di chhqr
H 492
us2 / 00

17041

uggc\é\’,r’]ﬁ?a(ta d(;drng’ Faf f ca?L

mat ogAai#iyO),lﬁlgﬁg(d 8i @2

05| TH; A5 AndbvzBh0e

5. 05| 1R A%
6982 6409d+, 1H, Av=3.6,
Av= nod?), 3.083 (2H),
2.1 (m, 2H), 1.7-1.2
(mm, 8H)

T aried 2
on of the

of the re
gygJohexane-

hexane/
-10°C

D
Fesi due

qui r ed

64-7 1

CH

COOH

&@/é

17042

7.22 (d of d, 1H, Av;=5.0,
Av,=2.5), 6.96 (d+, 1H,
Av;=2.5, Avo=nod), 6.89
(d of d, 1H, Av,=5.0,
Avo=1.2), 2.89 (2H)

53

cyclohexane

72-74

CH

Note 1: lit. value = 71-73° C (J. Chem. Res. Miniprint, 1981, 4, 1043-1056).
Note 2: nd = not determined; insufficient resolution.
Note 3: lit. value = § 3.08 (v.s.).

Part lll: Preparation of Intermediates of Table 6.3:

Preparative example 17043 : Preparation of iIntermediate of Formula 17043
1-(4-PYRIDYLMETHYL)CYCLOHEXYL ISOCYANATE

X COOH
Nz e ——

7035

x NCO
=

N

17043

A mixture of 0.5 g of the carboxylic acid 17035 described above, 0.5 mL
diphenylphosphoryl azide, and 25 mL toluene was heated at 110° C for 0.75 hr. The
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S CORCH3 S C2H C Nr6 3 C4925.05 4925.06 To a m xture
of conpound 4925.05 (478 ng, 2.0 mol) in dioxane (5
walegs/amds water (5 m-) was added solid pot asBCUmS2005/006502
hydroxi de (336 ng, 6 nmol). The reaction mxture was
heated at 80C for 2 hrs and 100C for 3 hrs. The
reaction mxture was 5 cool ed220 room t enper at ur e,
ncent r at ed Flndg uenched wth aqueﬁus 1N

coofs ERHre e e Uia calbrwmoh RS GELAN Fambied wih EtOAC-
hexéhé ¢8:3) baffon0.80% ORI ArfiourPad B e W‘&i& wag;z{ggd soon

the required material,
aftegpepamatiors Thepraduat17043 wasisdfedh 482EHCI, ddlufidvefor brief

peripqs KN MRYGChg o fozhh #d7 (6 S5 hoph). 26 (o), 1.8-1.1

(m,Q@thenyl phosphoryl azide, 0.42 nL, 1.94 nmmol) were
t hen added. The reaction m xture was refluxed for 5

General Exampie Table 68 r oom tenperature. This resulted in
-HEXERORRRI TR VRN ISOCYRNATRS 'eﬁg. 15
ERREprscediire of ' bR OO i

in the prgpa? ation ofé H%ﬁ”ﬂ%’?m&%@%éaé&ﬁgk@%lds of Table
6.2 {g qgptain the ippcyanpicsr 17048, 40049, 7650, 17051, B3052, 17853)and 17054

: OCto RT O N4 / 4953.02 4953.03 H HZN
Sho‘&@?" EQPWN \ 4.0 N HCl/Di oxane HCl

TABLE 6.3

Starting | Isocyanate |Yield] chromatography
acid Product % solvent
N, : NCO
17036 é 75 EtOAc-hexane (2:3)
17048
IN\ NCO
17037 | 82 [EtOAc-hexane (2:3)
17049
0. NCO
i
17038 68 [EtoO-hexane (1:9)
17050
[e) NCO
N not
17039 l% 29
17051 chromatographed
NCO
17040 21 [Et,O-hexane (1:9)
17052
S NCO
5%
17041 78 [Et;0-hexane (1:9)
17053
S: NCO
17042 _ Eﬁ 74 [Et;0-hexane (1:9)
17054
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MOH Ov sl~ 4953.04 4953.05 HO N YNHZ Phosgene,

DCM NaHCCB8 6~e _ 4404 > r+ 0 ~0 OO0OC /\ ONH 4953.01
w0 208904958 Ste pl WO 2005/ 085275 PCT/ US2005/ 0065@R2005/006502

427 O H- HO N Boc N_ Np PhmgBr, Et20 Bocce Ph

4953.02 PhMyBr (2.5 equiv, 40 nL) was added @-78C to

a Et20 (200nm.) solution of nmer ci ally avail abl e

Weinreb am de (Al drich Chem cal Co., M| waukee,

W sconsin, USA, 12g, 46 mmol). After 2 h, reaction

WSV GhIsiBROdagRN, aMQilusm 927C1498304038, 54989 490, 4941, 4944,
Et OAc and washed with brine, dried over

4946, 494& s 49551962 496611066 @ﬂ Tahlg:6 W)%’@Lmepﬁﬂ%‘ Ysiag jseeyanates

_mﬁjrgg‘_ i;@@tbgg@eg ggﬁ_g%%% ar&%/gb‘;‘% iBble 6.3

accobdifig thdrlgbdeﬁé?(q)rémdtﬁ%’scﬂﬁéu béﬁores 76g of 4953.02
wer e_obt ai ned. Ste HO J\la Iqu—| (? Ph
Example/XX: Preparation of General Interme iates 4948.01 used in the preparatlon

of HCV inhibitor 4948, 49494972, 4973 of table 6 according the general procedure

describe before.
S NH2_HBr
P4

4948.01
Step 1
H
QVOTN\:/YNHZ — T
4948.02 4948.03

Step1: Compound 4948.02 (2.5g, 10 mmol) was taken in dioxane (30 mL).
Lawesson’s reagent (2.23g, 5.5 mmol, STENCH) was added and the reaction mixture
was heated at 60°C for 2 hrs under nitrogen atmosphere. The reaction mixture was
allowed to cool to room temperature over 3.5 hr period, while stirring. The reaction
mixture was then concentrated. Saturated sodium bicarbonate solution (50 mL) was
added to the residue and extracted with chloroform (2 x). The combined chloroform
layer was concentrated to afford 2.8 g of 4948.03 which was used without any

purification.

@\/o\n/ﬁ\i/\ﬂ/NHz —_— HBr. HZN\/YJ
0O _~_S

4948.03 4948.01
Step2: Preparation of bromoacetaldehyde: Bromoacetaldehyde diethylacetal (2 mL)
was added to concentrated HCI (2.4 mL) and heated at 60°C for 30 min. This mixture
was then cooled to 10°C. DMF (30 mL) was added followed by powdered molecular
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Oc to RT O 10 4953.02 4953.03 To a 0OC sol ution of

4953.02 (1.5 g, 5.4mml) in MeOH (100 nl) was added
wolaBldhssrs equiv, 27 mmol, 1.02 g). Reaction WapCT/US2005/006502

war med-up to RT and stirred until thin |ayer

chr omat ogr aphy i ndi cat ed conpl ete consunption of the

starting material (-0.5 hr). 42feaction was st opped by

SIe\%énghb%fgjl?ﬁf}elagg% %&e&&? ﬁﬁﬁ@aﬂﬂuggg %g}a‘eé%atg%as described

belamncentrat ed under vacuo. The residue was purified by

PEC Bi 25+S, Segl: 398, Linear, 120nL / Seg2:
Ifgwggac%ﬂd&m de i BAMr premmwgd asrhayeoyas adgedmo 4948.03

(1 4& frd?H rStéQ‘ﬁ*a‘nﬁ%e{dféﬁ'a? Egdc }?ﬁlﬂr%fm‘%ﬁ}%w% t%%%@gn mixture was

coolmﬂs room eonperatureptiluted withf ethigl é¢eia Osalyhh@Wwaphed with

dded 10%
satliged @%@ggfm égé%ﬁzww ﬂfﬁ WQ@@'%@é!ﬁéﬁéﬁcﬁ%Pﬂg@ed and the
aqubyds egepARKuHREr éﬁﬂacte-gr'%ﬁ éétaf’@(!id ﬁi ?%mbmed organic

filtration through and' wa
layerm@scwashgrbwith rvmtaemao h'd.l),dl)meaﬁd)()\mtmld‘rgm wﬁm) and

conf ARl G YD ST S Rl s s

g S e 4 O N4 0 N/ ety i 0y engo in 30%

hydiged brosiein acadionggid §1Q olondhis mixéurerwas etirred shrobrd N

tempEiatG8lfE 1 o DF%’EIB(IV eﬁgre gg@g‘ﬁggwgg%gﬁgg\éki% rgsul%d in a white

del'1ver quanti
precipitate. Filtration followed by washing with diethyl ether (2 x) provided 4948.01 as

a white solid in quantitative yield.
Example XXI: Preparation of General Intermediates 4925.01 used in the preparation
of HCV inhibitor 4925, 4926, 4928, 4929, 4952, 4959, 4968 of Table 6 according the

general procedure describe before.

4925.01
Step1
OH
S\\/CHO CO,CH3 S CO,CH;3
J-0 — &
4925.02 4925.03 4925.04

To a solution of methylcyclohexanecarboxylate 4925.03 (2.54 mL, 17.68 mmol)
in THF (100 mL) at -78°C was added LDA (2.0M in hexanes/T HF/ethylbenzene, 17.68
mL, 35.36 mmol) under nitrogen atmosphere. The reaction mixture was maintained at
that temperature for 30 min. Then a solution of the aldehyde 4925.02 (2.0 g, 17.68
mmol) in THF (10 mL) was added dropwise. The temperature was slowly brought to
10°C over 1.5 hr. TLC indicated complete consumption of starting materials. The
reaction was quenched with saturated ammonium chloride solution/brine (200 mL)
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HCI HZN \ Phosgene, DCM NaHCO3 Ic,N 0 :)C OCC
4953. 05 4953. 01 4953.05 (28 ng, 0.10 mmol) was
wonestossk7s t h phosgene as descri bed previ ousl yPCom/US2005/006502
deliver 4953.01 that was used as described before to
prepare HCV inhibitor 4953 of Table 6. 10 Exanple
XXI'l'l: Preparation of isocyagppse 4950.01 used in the
preparati on of HCV inhibitor 4950 of Table 6. |10
andmxdrarted with diethgingtep (Bx). Thertambiced et lay@Nvasdried (NaxSOy)

T e N e TR AT, o

EtOPcMextinBSafforday . 72N 6F tHa faquiteiha@fial, 492850y 01 NH
4950 St epl HO 0 Boe N ph 1. TMSCH2KGCI, THF, OC YO

Step 2
.
N

4 CO,CH O/KS
</| 23 S l CO,CH;
N > <\/N

4925.04 4925.05

To a solution of 4925.04 (1.02 g, 4.0 mmol) in THF (30 mL) was added
thiocarbonyl diimidazole (1.78 g, 10.0 mmol). The mixture was refluxed under nitrogen
atmosphere for 5 hrs. The reaction mixture was cooled to room temperature, diluted
with diethyl ether, washed with saturated ammonium chloride solution, dried (Na;SO4)
and concentrated. Purification of the residue by flash chromatography using 20/80 to
30/70 EtOAc/dichloromethane afforded 1.3 g of the required material, 4925.05.

Step 3
N
7\
¢y

o/J\s S
CO,CHy —> &/\N

4925.06

CO,CHj5
S
A
4925.05

Compound 4925.05 (1.27 g, 3.48 mmol) was taken in toluene (40 mL). To this
were added AIBN (2,2'-Azobisisobutyronitrile, 57 mg, 0.348 mmol) and TBTH (tri-n-
butyl tin hydride, 1.87 mL, 6.96 mmol) under nitrogen atmosphere. The mixture was
refluxed overnight (16 hrs). At this time the reaction mixture was cooled to room
temperature, and quenched with aqueous1N HCI (100 mL). It was then extracted with
diethyl ether (100 mL). The organic layer was washed with 1N HCI (100 mL), dried

(NazS04) and concentrated. Purification of the residue by flash chromatography using
8/92 EtOAc/dichloromethane afforded 400 mg of the required material, 4925.05.

Step 4
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2. KHVDS, THF, O0C NH 4953.02 15 4950.02 To a -25C

sol ution of ketone 4953.02 prepared in step 1 of
wonrepassa7rsve exanple XXI1  (2.77g, 1Omol) in PERUSEDS/006502

m-) was added TMSCHZMgA (I -OMin Et20, Z2equiv, 20

mmol, 20 nlL). The tenperature was slowy raised to 0C

and stirred for | h, quencheﬂl §\D 2005/ 085275

PCT/ US2005/ QOG chBrp th H20 (5 nL d|CIOuﬁed

wi th Et CAc. ctlon m xture was xhed
NH4Cl sat a Nb . Organic layer wa drover
MpSH, filtered d concentrated under vasu0. To a 0C

sol ution of thgyoglggve crude in THE (50 n}&z Wgis added
KHVMDS (2.7 equiv, 0.5Min PhMe, mol, rrE The

m Yo Bixtees et Gompeurd 4925051(438 G2 ﬂmamoBTn fdmxa’hems mL) and

vt G0 8 BB A SIS 195 . Hhespacon

mixtarewabhs@ted i 80% Rt BNES arkP 06T r@@ﬁ Ugar
purification via HPFC, 4015 Sedg r Im% rfeéﬁﬁ]*?ml)dme was

COO'G@HEQ reoradgppesatgire, copopntratesean qaemhgd w@egauem dN HCL. The

aqu%%@gt g%%wﬁ%w@ﬁ%?@%lcﬁ@ﬁﬁ%@%ﬁ%ﬁ {Q%zb% ﬁ}‘ﬁ Oclz'oncentrated

to af&gﬁcsgmm@cofahe requitad inateridl, 4826)062.C-M3 226, (M+13P
St r&m in DCM 3 L was added 1 nL of TFA. Reaction
€r ned yel low i nmedi ately. After 10 min, TLC showed no

starting t alcaymd reaction was dily ed Ny th
Hexanes angl do trat ed to dryness./ The 25 r€syl ting

yel | ow oi I D ced under hi gh vac ni ght and
anal yzed by NVR™> 109 ng of 4950. 03 were obfained.

4925.06 4925.01

The acid 4925.06 (390 mg, 1.73 mmol) was taken in toluene (10 mL).
Triethylamine (0.27 mL, 1.9 mmol) and DPPA (Diphenylphosphoryl azide, 0.42 mL,
1.94 mmol) were then added. The reaction mixture was refluxed for 5 hrs and cooled
to room temperature. This resulted in the formation of the isocyanate 4925.01 which
was used further as a 0.173 M solution in toluene.
Example XXII: Preparation of isocyanate 4953.01 used in the preparation of HCV
inhibitor 4953 of Table 6.

(o}
H (o} OH
BOC/N\/U\N’O PhMgBr, Et,0 ﬁ\/‘L NaBH,, MeOH o H
z | \ —————>  Boc¢~ b Ph \n/N -
N 2 0°C to RT z
0~

S
4953.02 4953.03

HN

H2 PdiC >r \ﬂ/ 4.0 N HCl/Dioxane HCl -
MeOH \/\© -

4953.04 4953.05 [3*
N
Phosgene, DCM, NaHCO; N 0//C/’ Sv\@ 4404 W\);(
0°c P
4953.01
4953
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St ep3 Phosgene, DCM NaHCO3 ~C¥N 4950.03 O O0C

4950.01 A DCM (5m) solution of TFA salt 4950.03 (109
wogpospsBsmmol ) was added to a 0C 20 sol uti onPOT/US2005/006502

saturated aqueous NaHCO3 (5nmL) and Phosgene (2equiv,

0.72 mmol, 0.36nL). Rapid stlrrlng was set

i mredi ately and the ice-cool4d’reaction m xture was

stirred for 2 hougs at high speed. After 2 hours, the

or gani ¢ phase r) was Pﬁﬁ%@r,z%ed and wasothen
dried over %mﬁyai)‘g SOLami_canr.ent t/éd/ruep,half

vol ume under vagesymwith cooling bath. Diluie to 3.6
nm. (0.1 Msolution in DCM of 25 495_0.0_1)_t’ﬁ5t‘ was used
as described before to prepare HCV inhi bit 01953950 of

PRMEEY 12 hequin FTRDAES Maacd B718C R alp ORI siusionof
commerﬁmljy availabh® ¥ 8b5etd 8midS (NGRENEHNRICANE5 ) Milvid ke V@lsconsm
U A, 426 48 rotons st B rSathom besabrs aibs SdHBRGR S LGN,
dllutlrsc(je %ﬁﬁ%ﬁé’aé@@t&\\}@eﬁ AP Brin& dib PoRE MYS O FHERSE and
concentrated under vacuo. The residue was purified by HPFC Biotage 75+S, Seg1:
2%B to 2%B, Linear, 320mL / Seg2: 2%B to 8%B, Linear, 3200 mL / Seg3: Hold 8%
for 5CV(1600 mL). 3.76g of 4953.02 were obtained.

Step2
y 9 L
NaBH,, MeOH
N 4 o N
Boc” \:/“\Ph > ﬁ/ \"/ -

A 0°C to RT o =

/\ /\
4953.02 4953.03

To a 0°C solution of 4953.02 (1.5 g, 5.4mmol) in MeOH (100 mL) was added NaBH4
(5 equiv,27 mmol, 1.02 g). Reaction was warmed-up to RT and stirred until thin layer
chromatography indicated complete consumption of the starting material (~0.5 hr).
Reaction was stopped by addition of HC!l 1.0 N and extracted with EtOAc. Organic
layer was dried over MgSO4, filtered and concentrated under vacuo. The residue was
purified by HPFC Biotage 25+S, Seg1: 3%B, Linear, 120mL / Seg2: 3%B to 12%B,
Linear, 1200mL / Seg3: Hold10% for 240 mL. Purification furnished 1.35g of 4953.03.

Step 3

OH
H H
o N H,, PdIC o _N
Y — . A \/\©
0 .~ MeOH 0 AL
4953.03 4953.04

To a solution of N2 flushed solution of 4953.03 (1.35g, 4.8mmol) in MeOH (50ml) was
added 10% Pd/C catalyst (0.5g). The resulting suspension was hydrogenated for 18h.
The catalyst was removed by filtration through a pad of celite and washed with EtOAc.
The combined filtrate and washings were evaporated under vacuum to dryness to
provide after purification the desired product 4418 (85mg) and recovered 4953.04.
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4942.04 4942.05 HO ~NNHZ O/C~N>~!0 OO/ -~ OYNH

F NH 4942.01 0"~O0 4942 F F Stepl 0 0 DAST DCM 0C O
w6 2605/08242. 02 4942.03 5 To a OC sol uti on of DABTT/US2005/006502

(2equiv, 40 nmL) in DCM (290n.) was added a sol ution 4-

cycl ohexanone carboxylic Acid Ethyl Ester 4942.02

(25g, 147 mol) in DCM (100 428 dropw se over 20 min.
Steége m xture was allowed to stir at RT overnight. H20

m) was then added carefully (CAUTI ON. STRONG

EXOTHERM),. Phe m xture was basified to,PH B,t akes &
great%llr%m’tn of v e, wafllHEUROPY vi o'f'gnt éc
10 reacti an) st t urat ed NaHCOB. Final |y, aqueob

| ayer was reggved y extraction and organic |ayer was

washed with $8turated NaHCOB wi t hout any probf€H
AR53104 (28 ayg,r0. 10 $nMak Mﬁﬁéﬁ@ﬂ%t%@N@%&%ﬂ% RObldxane

conbj ned. organic | ayers were dried over ,
desqrﬁ} reyiomMsly fordeliysT quantitatively 4958408 vapor at i on under
Steé?duced pressure to yield crude 4942.03 (29.33 g) as

dark red oil. 15 Step2 0 1. LDA (1.1 equiv), THF,

- 78C 151 m2N\~/\Q© Phosgene, DCM, NaHCO, _c?NN
: > 0 :
PN 0°Cc z

4953.01

4953.05
4953.05 (28 mg, 0.10 mmol) was treated with phosgene as described previously to
deliver 4953.01 that was used as described before to prepare HCV inhibitor 4953 of
Table 6.
Example XXIll: Preparation of isocyanate 4950.01 used in the preparation of HCV
inhibitor 4950 of Table 6.

o \’/
H
B OC/N\/IJ\Ph 1. TMSCH,MgCl, THF, 0°C oYo HCT H,N
/E\ 2. KHMDS, THF, 0°C g NH DCMITFA B :
RT, 10 min N
4953.02

4950.02 4950.03

g 0
" N NH,
Phosgene, DCM, NaHCO, AN >H/% o 0
> - H
- - 0 2 —_— OYNH
NH

4950.01 4950

0
Boc/n\)LPh 1. TMSCH,MgCl, THF, 0°C - OYO
A 2. KHMDS, THF, 0°C " ©/5/\N“
4953.02
4950.02
To a -25°C solution of ketone 4953.02 prepared in step 1 of preparative example XXl

(2.77g, 10mmol) in THF (50 mL) was added TMSCH,MgCl (1.0M in Et20, 2equiv, 20

mmol, 20 mL). The temperature was slowly raised to 0°C and stirred for 1 h, quenched
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4942.03 2. BenzylBr, -78Cto RT F F 4942.04 W
2005/ 085275 PCT/ US2005/ 006502 431 To a -78C sol ution
wohowstosyd7s est er 4942. 03 (20 mmol, 3. 84g) in THECTAS2005)06502
was added 1.0 equiv of LDA (10nL). Addition of LDA
produced a |ight yellow col % After 15 mn, Benzyl
brom de (1.1 equiv, 22 mmol, % 61 nL) was added
t
wits BEEP ) GBE ML i DT, YT RSh g Satied wit
NH48i §tadrid rinéeSrgsinitplager Wﬁsahtmdtmmn NS Gdt fllta@glemjtconcentrated

und%&@eﬁg(ﬁ@o V\A@%hg l Ut WI oy Et tﬁ)}?@: fggf mwgssadded
KHMDPELY e Y 9 MR Pl %@%4 MISOfhe hikiuee éhtifred at 0°C for

er vacuo urification via

1.5h g{%mfew heréd qhefched withasatureted NHASI gind @m@ed with EtOAc.
I near,

The QARC aaegwgsgN%? e Binea0ed By&risod BEfed apd

conc ﬂ’r‘ fed o«%’r‘%@gﬁ? g@ﬁ%a@ﬂ)n@i‘é HPFG: 4r_0+9r %ﬂ_l-k?ld I—%@)B Linear,

SOmWISeQZHQ%B\/ksS%Bjddnea(Q-@QOrd- é§@g3 glggj&,{@ Lipegn, S;T(ISL 0.5g of

reaction was brought to reflux until conpletion.
49504@5“@3%"?9& t%ds necessary to observe conpl et imgn.
step? | uted with Et20 and basified to 15 Ph=9 with

turated NaHCOB3. Et 20 | ayer was discarded to renove

non carboxylic acid material. AgugQus i

acidified to Ph=1 woeMraAQ)1. ON and extr3

Et OAc. The or d8#% Tayen WS washed winth %

over MyS04, filtered and

4950.03

To a rt solution of 4950.02 (100 mg, 0.36 mmol) in DCM 3 mL was added 1 mL of
TFA. Reaction turned yellow immediately. After 10 min, TLC showed no starting
material and reaction was diluted with Hexanes and concentrated to dryness. The
resulting yellow oil was placed under high vacuum overnight and analyzed by NMR.
109 mg of 4950.03 were obtained.

Step3

Phosgene, DCM, NaHCO, v
4950.03 > o 2
0°C PN
4950.01
A DCM (5mL) solution of TFA salt 4950.03 (109 mg, 0.36 mmol) was added to a 0°C

solution of saturated aqueous NaHCO3 (5mL) and Phosgene (2equiv, 0.72 mmol,

0.36mL). Rapid stirring was set immediately and the ice-cooled reaction mixture was
stirred for 2 hours at high speed. After 2 hours, the organic phase (lower) was
separated and was then dried over anhydrous MgS0O4 and concentrated to haif
volume under vacuum with cooling bath. Dilute to 3.6 mL (0.1M solution in DCM of
4950.01) that was used as described before to prepare HCV inhibitor 4950 of Table 6.
Example XXIV: Preparation of isocyanate 4942.01 used in the preparation of HCV
inhibitor 4942 of Table 6.




oncentrated under vacuo. 535 ng of a |light orange
gol id were isolated as 4942.05. Stepd4 4942. 05 DPPA,
waReN/o8s2%s O Toluene, reflux F F 20 4942. 01 PATIUS2005/006502

4942.05 (335ny, 1.314 mmol) in Toluene (10 nL) was
treated as described previously to afford isocyanate
4942.01 that was used as deséB80bed before to prepare

HCV inhi bit gr 4942 of Table 6. Exanple XXV: Preparation

of isocyaqatlle 4954. 01 used in it he preparation of HCV

25 i nhi bi t 9r~2954 ofoA¥abl e Bo 200%/.08% 2dqawv), THF, -78°C 15 min
on--- If Ph B2H-Phao oo temy

PCT/ US2005/ 0Q

4954. 02 4#8&4. D1 To & Sol ution 50 2 ny BefzimomEoLRd
4954. 02 (Ad@,n? Wal dermar; Baezd| %ms; Liu, Ju-Chao,
Journal of ghe American Chenicar 8o |ety (1972)
94(6) , 20085 BKi (5g0ed pee
(0.06 m-) d { (0-037nt)-~ The e
was 5 heat eqd”3 110 c &0 mn 53l ed and was

with Satd. Na , dried over (% P i T\{/ered and
concentrated to afford i socyanate 4 ?Zf = Th& co ude

obt ai ned was used wi t hout purification [
descri bed b CV i nhi bi tor 4954 e 6.
2005/ 085975 2005006502 433 * @ Tablp, 6 MWV

1V, *

F~OF .
4942.01 ©/© 4942

F~OF

Step1
a 0
o DAST N
———+
DCM, 0°C
0 FFF

4942.02 4942.03

5  Toa0°C solution of DAST (2equiv, 40 mL) in DCM ( 290mL) was added a solution 4-
cyclohexanone carboxylic Acid Ethyl Ester 4942.02 (259, 147 mmol) in DCM (100 mL)
dropwise over 20 min. the mixture was allowed to stir at RT overnight. H20 (50 ml)
was then added carefully (CAUTION: STRONG EXOTHERM). The mixture was
basified to PH 5 (takes a great amount of time, watch out for violent acid-base

10 reaction) with saturated NaHCO3. Finally, aqueous layer was removed by extraction
and organic layer was washed with saturated NaHCO3 without any problem. Aqueous
layer was back extracted with EtOAc and both combined organic layers were dried
over MgSO04, filtered and the solvent removed by evaporation under reduced pressure
to yield crude 4942.03 (29.33 g) as a dark red oil.

15 Step2
0

1.LDA (1.1 equiv), THF, -78°C 15 min = O
4942.03 >

2. BenzylBr, -78°C to RT

FF
4942.04
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NHHO N
range 'y HO N N NH2 O O 4921 OyNH 623 A N

NNEIZ 0 04922 OyNH 628 A°. SNHUyYy HO NN NHZ 00
wa2RB/8yM 628 A NH S WO 2005/ 085275 PCT/ US200861@88HS/A06502

434 cnpd# Table 6 MWVKi* range cJ(NFZ
431

To a -78°C solution of ethyl ester 4942.03 (20 mmol, 3.84g) in THF (25 mL) was
added 1.0 equiv of LDA (10mL). Addition of LDA produced a light yellow color. After
15 min, Benzyl bromide (1.1 equiv, 22 mmol, 2.61 mL) was added dropwise. Reaction
color turned gold immediately. Reaction was then gradually warmed-up to rt overnight.
Reaction was stopped by addition of Sat. aqueous NH4Cl. Reaction was diluted with
EtOAc and layers were separated. Washed with NaHCO3, then brine. Organic layer
was dried over MgS04, filtered and concentrated under vacuo. Purification via HPFC,
40+8S, Seg1: Hold 5%B , Linear, 60mL / Seg2: 5%B to 20%B, Linear, 600mL / Seg3:
Hold 20%B , Linear, 300mL. 0.915 g of 4942.04 was isolated.

Step3
KOH, EtOH/H,0 HO

4942.04 —
Reflux

F'F
4942.05

To a solution of 4942.04 (0.8g, 2.8 mmol) in EtOH / H20 (36 mL/ 4 mL) was added
KOH (10 equiv, 28 mmol, 1.57 g). The reaction was brought to reflux until completion.
48h reflux was necessary to observe completion. Diluted with Et20 and basified to
Ph=9 with saturated NaHCO3. Et20 layer was discarded to remove non carboxylic
acid material. Aqueous layer was acidified to Ph=1 with HCI 1.0N and extracted with
EtOAc. The organic layer was washed with brine, dried over MgSO4, filtered and
concentrated under vacuo. 535 mg of a light orange solid were isolated as 4942.05.

Step4 .
N
DPPA, Et;N 0%
4942.05 -
Toluene, reflux

4942.01
Acid 4942.05 (335mg, 1.314 mmol) in Toluene (10 mL) was treated as described
previously to afford isocyanate 4942.01 that was used as described before to prepare
HCYV inhibitor4942 of Table 6.
Example XXV: Preparation of isocyanate 4954.01 used in the preparation of HCV
inhibitor 4954 of Table 6.




O004925 Oy NH629 A. NNH S HO ~)JLNF2 O O 4926

Oy NH643 A-. NNH S HONNNH 4927 NuNOO O 649 A o
WO R05/08520 2005/ 085275 PCT/ US2005/ 006502 435 eapai®2005/006502

Table 6 MWKi* range cl\(cl NON NO O 4928 OyNH

670 A ~y NHCl, C HO I\IORI35IHZ

Ph>A(CozH —_— pHCO

4954.02 4954.01
To a solution of 50.2 mg of compound 4954.02 (Adam, Waldemar; Baeza, Jaime; Liu,
Ju-Chao, Journal of the American Chemical Society (1972), 94(6), 2000-6) in toluene
(4.0 mL) was added DPPA (0.06 mL) and Et;N (0.037mL). The reaction mixture was
heated at 110 ° C for 40 min, cooled and washed with Satd. NaHCO3, dried over
MgSOQy, filtered and concentrated to afford isocyanate 4954.01. The crude obtained
was used without purification to prepare as described before HCV inhibitor 4954 of
Table 6.
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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
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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 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 ef 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 (25 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
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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 evapofated azeotropically (or repeatedly extracted by
aqueous Na2CO3 solution) to remove the acid used in cleavage. The DCM phase is
dried over Na2S0O4 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/ml) to which 10 molar
equivalents of chromophore and a catalytic amount (0.1 eq.) 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, Q.05% lauryl maltoside, 5 uM EDTA and 5 yM DTT) are
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optimized for the NS3/NS4A heterodimer (D. L. Sali et al, ibid.)). Typically, 150 ul

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 uls of prewarmed protease (12 nM, 30°C) in assay buffer, is then used fo 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 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 ([l] o) according to
the rearranged Michaelis-Menten equation for competitive inhibition kinetics: vo/vj = 1
+[I] o /(Ki (1 + [S] 0 /Km)), Where v is the uninhibited initial velocity, v is the initial
velocity in the presence of inhibitor at any given inhibitor concentration ({llo) and [S]o

is the substrate concentration used. The resulting data are fitted using linear

regression and the resulting slope, 1/(Ki(1+[S] o/Km), is used to calculate the Kj value.

The Ki* values of some of the inventive compounds are shown in Table 8:
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aryl sul fonyl, sulf a dop alky aryl, heteroayl,
al kyl sul fo an1do Ligttl f onam d ket o, LarBoxy
car bal koxyj|, 20 c oXam do, al koxycar bony|] am no,
al koxycar bon NHyIureldo aryl ureido, halo
cyano, and n|t 0. The conpound of claim 1, wherein
R1 i s NROR10, and is H RLO is H or Rl4 wherein
R14 is H, aIkyI, aryl, heteroal kyl, heterparyl,
cycl oal kyl}, al kyl - aryl al kyl - heteroaryl, aryl -al kyl,
al kenyl, a'’Kynyl or heteroaryl-alkyr.— 25 3. The
conmpound of claim2, wderein R14 is selected fromthe
group consfi sting of: 20Q§/@85 5 PCT/ 4Ys2005/ 006502
464 H v 15 1-4 1- -311-3, [1-4
1-4 HOH | )Yl -3 I- -3 M M Ve OH
N
‘7;%§i | |
Y
(N
>H/§ 6]
O NH 30
NH
w/EO




M ~N\V1T \VN21I\VN NM SS // and 1-3 1-3 1-3 4.

The conmpound of claim1l, wherein R2 is selected from
woheosgssrp consi sting of 5 the foll owi ng noi ePCEAIS2065/006502

CH3 CH3 CH3 CH2F CH3 CH3 WD 2005/ 085275

PCT/ US2005/ 006502 465 w F 65~F FFC CF3 FCH3 3

FF2FF f FNCF, F F3C I4 OS 0-3 FO™H |

e o
O NH 13
Y I
v, NH
o
UW/H i NH
N 2
*/&Oo o i}
o OYNH
Y

17
/I,l NH




\p S(p)o-2 CH3 ~HCH3 S(p)o-z 3 CH3 F FFn=0-3n

0-3 n=0-3 FFFand SSF 5 5. The conpound of
woleisrms75wherein R3 is sel ected fromthe groupCT/US2005/006502

consi sting of: W) 2005/ 085275 PCT/ US2005/ 006502 466

CH3 Oltuvww CH3 CH3 CH3~CH3 ,, CH3 CH CH3 CH3 H3 H3C

SCH3 VIVN' - CO2Et CH3* I4§)1O-4 H3C SJ 60 F F v

CF3 03 F —FH3E€E6-36—€EF3—S €O+ 1

OYNH 10

*/&O o} s}
4.3

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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CH3 O ~CH3 CH3 COR31 COR31 CH3 CH3H3 M= Me O M R31
NHR32 CF3 WD 2005/ 085275 PCT/ US2005/ 006502 467 CH3

W6 .2005/085275Bn , HO ~CH3 F3C COCH H3C Q ~COOHPCHRIS2005/006502
CHCH3 p SDO 3w M OHM M 0-3 FBCCFR3 C C M nme
F F and H3CTCH3 R31 H3C CH3 CH3 CF3 wherein R31 is
CH or Oalkyl; and 5 R32 i s 492 C(OCH3, C(OOQBu or
C(ONHtBu. 6. The conmpound of claiml1l, wherein R3 is
selected fromthe group consisting of the follow ng
noi eties: CH3 CH3 CH3., ~CHSLAMISCH3 CH3

What is claimed is:

1. A compound, or enantiomers, stereoisomers, rotamers, tautomers,
diastereomers and racemates of said compound, or a pharmaceutically acceptable
salt, solvate or ester of said compound, said compound having the general structure

shown in Formula [:

Formula |
wherein:

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

AN /

L—E

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), CH2.C(R), or C(R)CHoa;
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CH3 R31 ' CH3 0-4 31 60 F F COR COR31 WO 2005/ 085275
PCT/ US2005/ 006502 468 J CH3 OCH Kk 03 S 3 CH3 H3 OH
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M FFFF 7 The conpound of claim1, wherein Y is

selected fromthe follow ng jeties: ~o~ 0 R15"' 15
N Rl6 R15 I/\ RlSlRl-SnFEg 7 R18 R17 R18 R17 R18

066 @ : - : . 81 8
rab R8s Al P i Sty PR BB demitbapty
selegtesl fem the@rous cRasistihg 6EH, alk§I-Ralke RS, dRmmyl, Nyabélldggﬁ
7 0 R17 R18 erein Gis NH, and R15 RI16, 7
heteg%%ﬂi,g%épg)cgglyhe?{y}]—\ggeterqogq'ygﬂ, fgycloalkyl)alkyl-, (heterocyclyl)alkyl-,
aryl-alkyl-, and heteroaryl-alkyl-; or alternately R and R’ in NRR’ are connected to
each other such that NRR’ forms a four to eight-membered heterocyclyl;

and Y is selected from the following moieties:

(0] R15/O“f\] R'6
G G G—
RM‘S( ¥ R15/‘§( R R15J§< ¥
R17 R18 R17 R18 R17 R18
0] 0 0
O 0
R15 G R15 —_ N7
~o 187‘ A e R157ONT O
R17 R R16 RI7RT8 Ris R R'™
16 16 15 16
< R s R $15 R16 E R
SO Ry O T RN
ORYR™® Ry ovN RI7 RS O RI7R' O RI7R™

wherein G is NH or O; and 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, R and R'® are connected to each
other to form a four to eight-membered cycloalkyl, heteroaryl or heterocyclyl structure,
and 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, alkyl,
aryl, heteroaryl, alkylsulfonamido, arylsulfonamido, 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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4. The compound of claim 1, wherein R? is selected from the group consisting of
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The compound of claim 1, wherein R3 is selected from the group consisting of:
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wherein R*' is OH or O-alkyl; and
R% js H, C(O)CH3, C(0)OtBu or C(O)N(H)tBu.
6. The compound of claim 1, wherein R? is selected from the group consisting of

the following moieties:
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and O | -Y and V12 is selected fromthe group

consisting of H C®2H CoeMe46&\e, F, O, Br, 5 NH2,
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Me, OH, 3, and O NH2 anfl y33 is eé'%tit edﬁflﬁm
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The compound of claim 1, wherein Y is selected from the following moieties:
O.
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F F
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YR P S ey o
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wherein G is NH; and R™®, R'®, R" and R'® are as defined in claim 1.

The compound of claim 7, wherein Y is selected from the group consisting of:
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wherein Y*' is selected from the group consisting of:
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Y32 is selected from the group consisting of:

o> O £
SS
SR SRS b S
and Y'? is selected from the group consisting of H, CO,H, CO.Me, OMe, F, Cl, Br,
NH,, N(H)S(02)CHs, N(H)C(O)CHs, NO2, NMey, S(O2)NH,, CF3, Me, OH, OCFs3, and
C(O)NH; and Y*? is selected from the group consisting of:
A, S M e}" and

)

9. The compound of claim 1, wherein the moiety:

H
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10.  The compound of claim 9, wherein the moiety:
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11.  The compound of claim 10, wherein the moiety:
M
/
i—E
N
0o
/Ko
is selected from the foIIowing structures:
CI\/CI F_F
\O 0]
z Br\/Br

12.  The compound of claim 1, R' is NHR”, where R'* is selected from the group
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o O 13. A pharmaceutical conposition conprising as an
waaebisxss27agr edi ent at | east one 5 conpound of PCAiS200%/006502

14. The pharmaceutical conposition of claim13 for use

in treating disorders assoc §§ed with HCV. 15. The

phar maceuti cal conposition of ¢claim 14 additionally

corrprl Si at | east one pharnaceutica ly acceptabl e -
1Zhe u {i2cal tw@ )ke/
cI pi j\gﬁ (@I/F;r tiai n| '9 F@(\Pﬂt\%s 0-1
. Y33 %’é Y
iral agent. he phar ma (Bltl caI 00ﬂp ion of
claim 16, oadditionally ntaining ab | east one

interf 20 CPCF "El.8
The{ﬁﬁﬁ?u ticef onfaesi's-i on”jof Gl avgn 1%}\\/\]313%
sard at 1east ong antiviral ragent is ribavi ren and
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Y* is selected from the group consisting of:

O O A L h *
TUTY L w e T
and Y™ is selected from the group consisting of H, CO,H, CO,Me, OMe, F, Cl, Br,
NHz, N(H)S(O2)CHs, N(H)C(O)CHs, NO2, NMe;, S(O2)NH2, CFs, Me, OH, OCF,, and
C(O)NHz and Y* is selected from the group consisting of:
)27- , Me}h and S,

=

I

H

and the moiety:



10 di sorders associated with the HCV. 22. A nethod of
preparing a pharmaceutical conposition for treating
woheosdissosders associated with the HCV, said Rerhsenos/006502
conprising bringing into intinmate physical contact at
| east one conpound of claim1l and at |east one
phar maceutically acceptabl eddrrier. 15 23. A
compound exhi biting HCV grotease inhibitory activity,
or enantioners, stereoisoners, rotanmers, tautoners,
di astereoners and racemat s af said conpound, or a
phar maceutical |y acceptabl e t, 4solvate or ester of
sai d conmpound, said conpowid bgi ng selected fromthe
conmpounds of structures listed pelow. VO O N N NH2 N
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13. A pharmaceutical composition comprising as an active ingredient at least one
compound of claim 1.

14.  The pharmaceutical composition of claim 13 for use in treating disorders
associated with HCV.

15.  The pharmaceutical composition of claim 14 additionally comprising at least
one pharmaceutically acceptable carrier.

16.  The pharmaceutical composition of claim 15, additionally containing at least
one antiviral agent.

17. The pharmaceutical composition of claim 16, additionally containing at least
one interferon.
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18.  The pharmaceutical composition of claim 17, wherein said at least one antiviral
agent is ribavirin and said at least one interferon is a-interferon or pegylated
interferon.

19. 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.

20. The method of claim 19, wherein said administration is oral or subcutaneous.
21.  The use of a compound of claim 1 for the manufacture of a medicament to treat

disorders associated with the HCV.

22. 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.

23. A compound exhibiting HCV protease inhibitory activity, or enantiomers,
stereoisomers, rotamers, tautomers, diastereomers and 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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S 0 35. A conpound of claim1 in purified form
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24. A pharmaceutical composition for treating disorders associated with the HCV,
said composition comprising therapeutically effective amount of one or more
compounds in claim 23 and a pharmaceutically acceptable carrier.

25.  The pharmaceutical composition of claim 24, additionally containing at least
one antiviral agent.

26.  The pharmaceutical composition of claim 25, additionally containing at least
one interferon or PEG-interferon alpha conjugate.

27.  The pharmaceutical composition of claim 26, wherein said at least one antiviral
agent is ribavirin and said at least one interferon is o-interferon or pegylated
interferon.

28. A method of treatment of a hepatitis C virus associated disorder, comprising
administering an effective amount of one or more compounds of claim 23.

29. A method of modulating the activity of hepatitis C virus (HCV) protease,

comprising contacting HCV proteasé with one or more compounds of claim 23.
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30. A method of treating, preventing, or ameliorating one or more symptoms of
hepatitis C, comprising administering a therapeutically effective amount of one or
more compounds of claim 23.

31.  The method of claim 30, wherein the HCV protease is the NS3/NS4a protease.
32.  The method of claim 31, wherein the compound or compounds inhibit HCV
NS3/NS4a protease.

33. 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 23.

34. 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, stereoisomers, rotamers, tautomers, diastereomers and
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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35. A compound of claim 1 in purified form.




