10

15

20

25

THI AZOLES DERI VATI VES AS AMPK ACTI VATOR FI ELD The

present application provides novel thiazole
wdeoincatd3ses that are Adenosine 5 PCT/US2006/025996

' - Monophosphat e- Activated Protein Kinase activators

and pharmaceutical conpositions containing such

conpounds . BACKGROUNHGY¥eINHIBIEORS

' - Monophosphat e- Acti vated Protein Kinase

(AMP- activated protein kinase) or (AMPK) activators

are belie ol egul ation o f

car bohydr g§§$ﬁh@§@ﬁé§éﬂ&? @H‘& Mﬁi@AﬂQMﬁ ng

humans . The net effects of AMPK activati on nay

[OOOI‘FI TdR dpﬁhéﬁoh'c%mgfhel%ﬁ@ﬁ! &0 gu%@%ﬁﬁl%[‘ﬁﬁilﬁatlon Serial No.

| esterol and triglyceride synthesis in
60/ 69ﬁa'é¢17cﬁbéﬁ tng 30, 308% Itke disclosge of thbpmmcomwthted]hmbmrby reference.
sensitivity and fatty acid oxidation in nmuscle and
liver. SUMVARY I n accordance with one aspect, the

Pr eseSTAAWNESA AS'TO RIGHES TO iﬂWEMIQ)N@ MABE! Uﬁmﬂi
t he cgl%ound having formula (1) : (D which conpound

a fr ecFEDERACL Y AQNSQRIT RESFARCH2OR| I)EUM@BME\IT

It or a hydrate thereof, wherein Ra is
[Oogﬂosenjhom Ldy‘gégléy (G -Co5)per fluoroal kyl, (G -GCs)
acyl, aryl, heterocycl oal kyl, heteroaryl, aryloxy,

al kyl aryl oxy, -O (G -Co)al kyIaryI - S- (Ci C5) al kyl

(EFERIRLTO N OGN A paB. FRAGIMEUTER

( CI’RWRA]M)UISTB\IGSAPBENMKC&HBI\MWEB ON fAr OmMEM(ﬁ‘ DISK.

o b 2 1% LT, (C A e

BACKGROUND OF THE INVENTION

Field of the Invention
[0004] The present invention is directed to compounds that inhibit HCV replication and are

therefore useful in treating hepatitis C. The present invention is also directed to

pharmaceutical compositions comprising these compounds and processes for preparing them.

State of the Art
[0005] Hepatitis C virus (HCV) is a (+)-sense single-standed RNA virus that is a major

cause of non-A, non-B hepatitis worldwide. A large percentage of people infected with HCV
develop chronic liver disease. This chronic hepatitis C infection, in turn, makes them at high
risk for developing serious liver diseases such as liver cirrhosis, hepatocellular carcinoma and
terminal liver disease leading to death. Currently, hepatitits C infections are treated with
either injectable interferon or with pegylated forms of interferon such as PEG-Intron® and
Pegasys®, alone or in combination with Ribavirin. These therapies, however, induce severe

side effects such as retinopathy, thyroiditis, acute pancreatitis, depression. Therefore, there is
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In anot her aspect, the present application provides

conpounds having formula (I11) (Il) which conpound is a
wonew/mp38i es, and/or a pharmaceuti cal |yaccepprablus2006/025996

salt or a solvate or a hydrate thereof, wherein Ra is

a nee(@ *I&Ss%Te fo&zﬂ'@r&ﬁor R tRAthént OF Aepdirk C HEictions, al'fe)resent invention

acyl, aryl, heterocycl oal kyl, heteroaryl,
ﬁllﬁlaﬂysta,tmelaédtd(meéﬁyl oxy, -S (G -C5)al kyI - S
(G -Co)perf luoroal kyl, -S-aryl or -S-
(G -Co)al kyl aryl ; andeis-(Ri, wherein Ri is
hydrogen or (GCi-Cs) alkyl. 1n accordance w th another

aspect t he pPBBEERSU XIOBTHH ENVENAQNSs a
[000#] (?Igeatsg%crtl t astlh\\f/‘%tllmg is i%e%egﬁﬂ %H&%oﬁn?&/ éfglgosr%@ga}

and/ or a pharmaceuticallyacceptable salt or a soI vat e
or a hydrate, whereinRa is chos n fromfluoro, chloro,
brono, (G -C5)perfluoroal kox»( G -C5)al kyl, and -XR
C, where X is oxygen or sulfgr, and Rc is hydrogen,
(G -GC5)al kyl, (G-ng&Per  ugroal kyl , aryl or
(G -Co)al kyl aryl +* ORN: eig Ri is hydrogen
or (G-C8)alkyl; B is Indgpenddnt!|y chosen from-CH 2
, -CH(CH 3)- C(CH 3) 2- ted G:QCHR3) (C 2H5)-; and m
varies betvveen 0 and 2 , g)uswe whi ch thi azoI e
derivative has AWP- actlvate protei n ki nase ( AMPK)
wherBot enti al . Anot her aspect of the present application

ovi des co nds. havi ng_f gr.mul 1 L) | C 3
1000808 rROCOTR R et A Bu e TSt bR G COCRRS -
CORYYRGEBHRM ECONR!'R™, or —-B(OR'?), where R®, R%, R7, R, R™®, R'}, R"? and each
RBis independently selected from hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl,

cycloalkylalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl, or heterocyclylalkyl and
R® is halo, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl,
heteroaralkyl, heterocyclyl, or heterocyclylalkyl wherein the aliphatic, alicyclic "and aromatic
groups in E are optionally substituted with one, two, or three R* independently selected from
hydroxy, alkoxy, haloalkoxy, aryloxy, heteroaryloxy, alkylthio, arylthio, heteroarylthio,
amino, monosubstituted amino, disubstituted amino, alkylsulfonyl, arylsulfonyl, carboxy,
alkoxycarbonyl, alkenyloxycarbonyl, alkynyloiycarbonyl, alkenylaminocarbonyl, acylamino,
aminocarbonyl, halo, or cyano and further wherein the aromatic or alicyclic ring in R* is
optionally substituted with one, two, or three substituents independently selected from alkyl,
alkoxy, halo, haloalkyl, haloalkoxy, carboxy, or carboxyalkyl; and optionally, R’ and R®, and
R!! and R*? can be combined with the nitrogen to which they are attached to form a five- to

seven-membered ring;

[0008] R!is alkyl, haloalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl,
heteroaryl, heteroaralkyl, heterocyclyl or heterocyclylalkyl wherein the aliphatic, alicyclic
and aromatic groups in R’ are optionally substituted with one or two R® independently
selected from hydroxy, alkoxy, aryloxy, heteroaryloxy, alkylthio, arylthio, heteroarylthio,
amino, monosubstituted amino, disubstituted amino, alkylsulfonyl, arylsulfonyl, carboxy,

alkoxycarbonyl, acylamino, aminocarbonyl, halo, or cyano and further wherein the aromatic
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salt or a solvate or a hydrate thereof, wherein

(G -C5) perfluoroal koxy, (G -C5)alkyl, and -XR C, where
w&20@/00383gen or sul fur, and Rc is hydrogen, PCT/US2006/025996

(G -C5)al kyl, (Ci-C5) perf luoroalkyl, aryl or

G - | k
or af RSERE NS RioPioa Mk 9iehen R one PR S B bt
indeP@rleAsd6dtbd AbRhIB OllRdxY, KAl AsBodresiehdlbatkoxy, kano, carboxy, or

accordance W th ancther aspect of t'he present
carbaxyslkydat i on provi des novel thiazole derivatives of
formula (I) and the formula (11) having an AMPK

[oomEt e0is -@-, MR ¢ -$.5 -90-, beasd,-about 75% 95% in L6
eletal rmusclé cells and of at | east about 65% 95% i n

[OOlygrl et gﬁtggfé?%(b'i \éﬁ(rgn e«laﬁ( c}(’) ' g'}]ogae e{?%?o%'llg}fﬁftfl Q&P aralkyl,

heteRRPA Clieterbﬁlal Qﬁeﬁ%cy@lw bt E@éﬂo@?clﬂam\yl oBsrefDip Qliﬁl%lco:ﬂlcychc
the formul a and the formula (11) having g

and promatie .gmupm aresopﬁpnallya%lbstéb@dtvvlﬂs@)aq 9f twg Ps Wécle@ﬁ%denﬂy

seleﬁyff ﬁkﬁ%ﬁ%&@égﬁgx ’Ihgﬁ) 0§2 éry]%gg %g&e@é{l‘%}d&y@&ﬁﬁo ar¥ltmo
heteﬁﬁpﬁ:c}ﬁmtamlim pnmdsﬂmuﬁedmﬂmd&sﬁﬁstmhed ﬁmlrmiu hlky]ﬁhlforﬁyﬂld
arylFpy. DR B b Lioey RO, SHSRNBERDY Slgn i GG nd further

whet e Sc &%&&&&ﬁ&r iRe I’i?@ﬁﬁcﬁﬁﬁy kﬁ%@i"tut@@ l¥fith one,!tWo, or three

accordance w th anot aspec e present

substippentsdndépendgutiy\selteted fonpakyldalkoky,thab, heloalklyh haloplkary carboxy,
E roula (11) having an AMPK potential which is at

or cpEXA S Mrout 90% in L6 skel etal nuscle cells and of at

| east about 90% in He patoma liver cells.
ooraborkir GREL L IC(ON o BB (i, ot NG G0 B cach of X

and %O ggc%l@d Wheh presrer%% %d(af)éndzznﬂy selected from hydrogen, alkyl optionally
substituted with halo, hydroxy, alkoxy, amino, monosubstituted amino, disubstituted amino
and aryl, heteroaryl or heterocyclyl, each of which is optionally substituted with halo and
alkyl;

[0012] R?is heteroaryl or —CO-(fused heterocyclyl) ring wherein the heteroaryl and fused
heterocyclyl rings are optionally substituted with one, two, three, or four R independently
selected from hydrogen, alkyl, cycloalkyl, alkenyl, alkynyl, alkylthio, hydroxy, alkoxy, halo,
haloalkyl, haloalkoxy, carboxy, carboxyalkyl, hydroxyalkyl, alkoxyalkyl, aminoalkyl,
alkylsulfonyl, alkylcarbonyl, aryl, araikyl, arylsulfonyl, arylcarbonyl, aryloxycarbonyl,
aminosulfonyl, aminocarbonyl, heteroaryl, heteroaralkyl, heteroarylsulfonyl,
heteroarylcarbonyl, heteroaryloxycarbonyl, heterocyclyl, heterocyclylalkyl,
heterocyclylsulfonyl, heterocyclylcarbonyl, heferocyclyloxycarbonyl, amino,
monosubstituted amino, or disubstituted amino or when two R are on adjacent carbon atoms
they together with the carbon atoms to which they are attached form a four, five or six
membered heterocyclyl ring containing one or two heteroatoms selected from nitrogen,
oxygen, sufur, or —SO,- wherein the heterocyclyl ring is optionally substituted with one or
two alkyl; and further wherein the aromatic or alicyclic ring in R? is optionally substituted

with one, two, or three R°® independently selected from alkyl, alkylcarbonylamino,
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(1'11) wherein Ri is hydrogen or (G -C3) alkyl

Anot her aspect of the present application provides
woaopgmessds of forrmula (1) , wherein Ra is thi arorgis2006/025996

havi ng the structurewherein R2 is chosen from hal ogen,

i - e | i | . .

aﬂcog(ﬁ(agﬁgﬁ}];gaflﬁxg,;‘@{c’ﬁﬁ&?ﬁ gggl&ﬁkg%?l}?, é&%ioaﬂ{(og}ca%anylammo,

cyclealeslafieddycarbonyliapiney yitro, alknxyaccgfolbdlkykoxywirylmxp,t Hwasroaryloxy, halo,
n_also provid

t he prese plicatio
el dutcplkozg Ry ﬂgcaﬁamdlﬁ atpopyloiat  RioRagbstinuted amino,
l:. pe
O P, B Rl L Chelo A SOONERARYAERin R ar
optldmllmbstxm&dmtmdm mOemG:hteeaﬂgll,l andt i on and one or nore
pharmaceuti cal | y-accept abl e excipients . In yet
[Ooﬂr]l‘)tl@‘efs: aspect, the present application provides
pharmaceuti cal conpositions conprising one or nore

GRS rPrRwited Il R cacTout RECEETNaPE ok R, REHE and when R
DETé\hétElREGERIPTa Nt 0 f RE$ECHdtgdidgen,appl | cati on,

certain terms are defined herein as follows . The term

(i0 strploatksl; cydoalkalkyb andmesalkyh hatsrased) ketespaahigydyhsterocyclyl, or

' d %n e:récé/gg'llagke@ %25018953 tggt t[l%l ﬁéte#o%gg ag% gtgglgg glgfgaoc%}ﬁgf %(11:15] n R? are

compmnﬁkemhfa@[mtva[dt@uaysﬁhg Sr usually wit h ext ernal
acids or bases. The term‘"derivative" is use

@hkH nrevided Bt When le%ec@)éﬂﬂe@ BOeiHo fhepﬁbe b@ﬂﬁ@wﬁ gnd fused
an ‘ile%h% fg% nagé h;RZ ald kifb tihd& GliRbiMchd agl;%&%rﬁs%ﬁ, of

eriva ree sSpecli es an
whetehﬂ tlecarpmaticondlicly i rﬁmg m R 5is ppfiotiallysubstitated ovith one, two, or three Rf

mdependently selected from alkyl, alkoxy, halo, haloalkyl, haloalkoxy, cyano, carboxy,

carboxyalkyl, hydroxyalkyl, alkoxyalkyl, aminoalkyl, alkylsulfonyl, alkylcarbonyl, aryl,
aralkyl, arylsulfonyl, arylcarbonyl, aryloxycarbonyl, aminosulfonyl, aminocarbonyl,
heteroaryl, heteroaralkyl, heteroarylsulfonyl, heteroarylcarbonyl, heteroaryloxycarbonyl,
heterocyclyl, heterocyclylalkyl, heterocyclylsulfonyl, heterocyclylcarbonyl,
heterocyclyloxycarbonyl, monosubstituted amino, or disubstituted amino wherein the
aromatic or alicyclic ring in Riis optionally substituted with one, two, or three substituents
independently selected from alkyl, alkoxy, halo, haloalkyl, haloalkoxy, hydroxy, carboxy,
alkoxycarbonyl, monosubstituted amino, disubstituted amino, or acylamino; or

a pharmaceutically acceptable salts thereof.

[0014] For the sake of clarity, it is pointed out that the point of attachment of the Y groups
to the R* group as follows: R*C(O)NH-, R*OC(O)NH-, R*NR™-C(O)NH-, or R*NR*C(0)O-.

[0015] In a second aspect, this invention is directed to a pharmaceutical composition
comprising a compound of Formula (I) or a pharmaceutically acceptable salt thereof in

admixture with one or more pharmaceutically acceptable excipient.

[0016] In a third aspect, this invention 1s dlrected to a method for treating hepatitis C in an
animal which method comprises adInlmstermg to the animal a pharmaceutical composition

comprising a therapeutically effective amount of a compound of Formula (I) or a
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define a genus conprising the free speci es conpounds
of the given fornula and all the salts of the
woaopgmessds of thegiven formula. The use of thePCEMUSR006/025996
"and/or" is intended to indicate that, for a conmpound
phfpa B o S ORAbIE Bl Bl i for WADAE Or ore phogpeutically
acceptsbls@ktipienhs wel | as the mixtures of free species and
the salt fornms. The term "pharnmaceutical |l y-acceptable
[0039Y © $n a Furih s E&?ﬂistiﬁvéiilﬁﬂﬁ?isﬁqh%%{e‘d% Bﬁ%ss%g forgag%};aﬂ% Qompounds
for use I n hurman or ani nmal pharmaceutical pr cts”.
of Rdrmwules@).of the term "pharnmaceutically-acceptable" is
not intended to limt the clains to substances
("derivatives") found only outside of the body. In
descri bi ng the conpounds, certain nonencl ature and

t er mi nol ogy iBRIEE®ESCRIFJHION OFcTHEFBRAWINGSS ous
. tituents . The description Cx-Cy"
(0073 o R Bty

ain of carbon atons or a carbocyclic
skel eton containing fromx to y atons, inclusive. The
desi gnat ed range of carbon atons may refer

chain or 1 RO ERRRSPREETONGR IR IV IIONGY

Defigitiggy substituent in which the chain or the skeleton
is included. For exanple, the recitation (G -C5)al kyl™

[00%9]f e{Ri1ds® ofMRriisK ¥ated! BH R {bg%fhé‘]l&g%g ﬁgédhﬁ%éég%hﬂicgﬁo&?ﬁfclaims are

1
carbon atons, Inclusive alns o
defined farthe parpesasfoftthie Apphcgbion and hswdoht ifdlicevihg nobasings.bed
and cl ai mred herein may be saturated or unsaturat ed,

[0030] ai' ARéychibiRaf a RioRAF EffhcteeZBE bl bHbSEnRnt of the carbon atoms in
unsubstituted. The term "al kyl ," Wwhether used al one or

clogpd ngnpaematisf ring sirunturegye. gupycloadityd and heterpcyelylipingy asalefined herein.
substituent that includes a chain of carbon atons .

[00Z11e cABpHBicOmeans UK AlQAT, 6f alkieyl 2hdivdls 8 @R herein
descri bed and cl ai red herein

[0022] "Alkyl" represented by itself means a straight or branched, saturated aliphatic
radical containing one to eight carbon atoms, unless otherwise indicated e.g., alkyl includes

methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, isobutyl, tert-butyl, and the like.

[0023] "Alkylcarbonylamino" refers to a -NHC(O)R radical where R is an alkyl group as

defined above e.g., methylcarbonylamino, ethylcarbonylamino, and the like.

[0024] "Alkylene", unless indicated othemrisé, means a straight or branched, saturated
aliphatic, divalent radical having the number of one to six carbon atoms, e.g., methylene
(-CH3-), ethylene (-CH,CH,-), trimethylene (-CH,CH,CH,-), tetramethylene
(-CH,CH,CH,CH,-) 2-methyltetramethylene (-CH,CH(CH3)CH,CH,-), pentamethylene
(-CH,CH,CH,CH,CH;-), and the like.

[0025] “Alkenyl” means a linear monovalent hydrocarbon radical of two to six carbon
atoms or a branched monovalent hydrocarbon radical of three to six carbon atoms containing
one or two double bonds e.g., ethenyl, propenyl (including all isomeric forms), 1-
methylpropenyl, butenyl (including all isomeric forms), or pentenyl (including all isomeric
forms), and the like.
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may be saturated or unsaturated, straight chain or
branched, substituted or unsubstituted. In a

woaanl7inss38 ng exanpl e, Cl-C5 al kyl" denotes an atkyis2006/025996
group having carbon chain with from1 to 5 carbon

007} TR SeabBonytlefets R RCRIRY i RL YRS eyt srowp o0
defifdd dbOSEIBS!, Btptb?éikl-?hﬁybﬁbmﬂwdfthé kg 0al kyl " i's used
to denote an al kyl group in which all hydrogen atons

d aSHL gk or i; . fﬁ“[)
[Ooﬁ tr?]?éﬁlytororre ﬁ%-éﬁée{éta:e_f mmaryi E}ilc\%ﬁgpg{grﬁuse&l Ifeny! group
as défiredebove @g., Pardpenf1-glagdibslatbonsh) bn@tiedike. denotes a
carbocyclic aromatic radical derived froman aromatic

dre r ki L U . :
[0028 ‘(:Ag?yrg)gg?]a erhplhﬂee% toﬂ%\éagﬁ?gg{if’%&glﬁ%% i;e{rgl;ﬁa?w two to six carbon
atonid erertapivhey inonoedlebhydtdeyiboh exdital oftHréatorsipbarbynh atoms containing

o R RO ophen . o bockpoctphenl )
met%&o@%?%é #}1/1?&(1?%?%@9&?%0}/?0&%} gr %elznrtr}ér%yrl] )%ncl_uding all isomeric

forntsy,randrilyd fpleenyl . The "aryl" groups of the conpounds
descri bed herein may be substituted by independent
[0029% P "AGRYIB X yRdrbdnl® refeRfto h hEe(ONIR e4REhl KHRFFR Mart AMRynyl group as
carbocyclic aronmatic skel eton With substituents
defingicdboue ag,, 3muropyrol -Wlaxycabanyloandihe ien, - OH, - CN,
mercapto, nitro, amino, substituted am no,
[0030F -@hkattiy! medds anCBRab iGN WheféR-is Sy PASALinbd Berelife.g.,
1- C5) al kyl am no, hal ogenated (G -C6)al kyl, fornyl,
methylthiGefhydio, prapyltie) o syiiie.and thaxlike G - c6) acyl ani  do,
(G -C5)per fluoroal kyl , (Cl-C5)perf |uoroal koxy . The
[0031¢r MATkgkhdfongl"ythéans —BeR etical séhdredl enadkylrasalsfiped hereif eg.,
sybst.it uent oup, is.used to denote a cyclic aromatic
m‘:’t}i‘)g{ﬂﬁff’é‘b’ﬂﬁ%&'ﬁ%&%ﬁoi‘ﬁ‘fﬁh@i‘ﬁ?'o ten ring atoms of which at
| east
[0032] "Alkoxy" refers to a —OR radical where R is an alkyl group as defined above e.g.,

methoxy, ethoxy, and the like.

[0033] "Alkoxycarbonylamino" refers to a —-NHC(O)OR radical where R is an alkyl group

as defined above e.g., methoxycarbonylamino, ethoxycarbonylamino, and the like.

[0034] "Alkoxyalkyl" means a linear monovalent hydrocarbon radical of one to six carbon
atoms or a branched monovalent hydrocarbon radical of three to six carbons substituted with
at least one alkoxy group, preferably one or two alkoxy groups, as defined above, e.g., 2-
methoxy-ethyl, 1-, 2-, or 3-methoxypropyl, 2-ethoxyethyl, and the like.

[0035] "Alkoxycarbonyl" refers to a —C(O)OR radical where R is an alkyl group as defined

above e.g., methoxycarbonyl, ethoxycarbonyl, and the like.
[0036] “Amino” means a -NHj radical.

[0037] “Alkylamino” means a radical -NHR where R is alkyl as defined herein, e.g.,

methylamino, ethylamino, n-, iso-propylamino, #-, iso-, tert-butylamino, and the like.
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one ring atomis a heteroatom i.e., it is not a

carbon atom An Exanple is where there are from1l to 4
woet@rosd38ns in the ring structure sel ected frear®s2000/025996

, and N. The radical may be joined to the rest of the

I g " rin |
o0s§ L RSt AP u1 PB4 e AR5 Kb f osix carhon
atomiR Yok h%@a’é‘lcﬁ&(ﬂ mon vl ‘hkf&ﬂocﬁbéﬁ PadsbiaDyf threeyto @i&cﬂayﬁons substituted with
triazolyl, {)yra2| nyl , i nol yl, isoquinol

at lease pne pedfprablyf aneyar fwo i |whqr@8>4&hb¢r9gen, ﬁqy}:zﬂéylyhydroxyalkyl

RO, NGB UG g R iy agd s oo,

alkyl, ﬁ?&lolx?alﬁyﬂ alkBhyanal g inalkyl, ﬂie&ﬂuﬁyl heﬂeﬁﬁraﬂd}ﬂl b!éterocyclylalkyl
purin oxadi azol yl , thladlazol furazany

yclcwélmzlmm@aﬂé)ﬂylkyl b@ﬁ@@@lﬁp@ﬂh@rﬁymnomm %udﬁﬁa@herem e.g,
BN T T e

acetﬁl@zhixﬂ)%yﬁf y0.Chshid il Mkc di hydr oi soqui nol yl ,
tetr roi soqui nol yl, benzofuryl, furopyridinyl

[00391’ r 0A%9i>"][rle{éhsdeo%y'coﬁ i &4 nBAGt ¥ dhydr%géﬁor Bél@éllé_i/l cycloalkyl,

e conpounds descri be
aryl, Imalkylnheta;oabd ]saud&samﬂq;rt edhhyrocyndgmsmﬁned h@pinae grrémnyl acetyl,

e T S Bl L ETES Sy AR et
to in tﬁé"agg ol %&?Icﬁrboﬁ?lt V%enms'}%yl iBid k?éfefr%&' ok tAi¥laPPlication as

@hlky kyl thio,

arylqathon@b) When Raisihaterodnyllibig eefau@btq@thl@@pnlm?pn a3 betagpprylcarbonyl.

Whe&% }s%e%eép&@%xlgﬁ 1&1;0%6 :])I%l \lf) @C@lgé% Cﬁ%e?e a%@;igflgabonyl.

perf | uoroal and hal oaryl. The termyv

[004§i Ascylaftmn H@ﬁf@iﬁtot&)—%% @Beriah Sisredd iphydsegengy afiyl and R’ is
e e Ao i —

as défardterdih,uog. foemyl; hteylj mifluohraoetyh demroyi, pibenazin-1-ylcarbonyl, and
the like.

(.

[0041] "Aminocarbonyl" means -CONRR’ radical where R and R’ are independently
selected from hydrogen, alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, or heterocyclylalkyl or
R and R’ together with the nitrogen atom to which they are attached form heterocycloamino

as defined herein.

[0042] “Aminosulfonyl" means ~SO,NRR’ radical where R and R’ are independently
selected from hydrogen, alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, or heterocyclylalkyl or
R and R’ together with the nitrogen atom to which they are attached form heterocycloamino

as defined herein.

[0043] "Animal" includes humans, non-human mammals (e.g., dogs, cats, rabbits, cattle,

horses, sheep, goats, swine, deer, and the like) and non-mammals (e.g., birds, and the like).

[0044] "Aromatic" refers to a moiety wherein the constituent atoms make up an unsaturated
ring system, all atoms in the ring system are sp® hybridized and the total number of pi

electrons is equal to 4n+2.
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an exanple of such group is chlorophenyl . Hal ogen
atomon aryl ring can present on ortho, neta or para

woasiTioossss of the ring. The term "perf | uoroal kptamgkio6/025996
is used to denote a group conprised of an aryl group

0B St P L BB 1

groups are as

ring@4FRlafonSs Whetialeag fupissarémific ¢.g.0pesmst byhapheny) .
Perfluoro group on aryl ring can present on ortho,

[004{@ gg’ﬁ%ﬁlgg?r Y t% 4 LONRY ditk{]lgivl{e}@ﬂ:is %?F%ﬁ[ %ﬁﬁbd %B%%ér']e.g., phenoxy,

one or nore o ermn car

naptB{ RS, @ thé lilge.car bon atons of the aryl ring are
substituted with one or nore carbonyl radicals,

eGiAf.| v n d Sl i3 b
1004 AR e SR SRFS (T E RO ERAP by P defined above
e.g. 3Mehglaxarhonyl, ausithylexyearitnyl, andithetltke. | i ke. The term

acyl also includes fornyl group. The term "al kyl aryl "

[004 %glk&g rERRALS %aﬁ(g?éf%)&%ﬁ’iﬁél%r@f{ idBryRhY Heﬁllﬁéiilita%@lle e.g.,

U

and a carbon chain onnects the aryl "radica

benzigpleasthylpfnd the liel ecul e, for exanpl e benzyl group.
The term "heterocycl oal kyl ", whether used al one or as

(00453 t<Qf1tRio8 WRahd AHPK radic@lherb R 14264 ab AeB@iIXtLeid, e.g., phenylthio
cyclic’non-aromatic radical having fromfive to ten
or nephihyliiens of which at |east one ring atomis
heteroatom i.e., it is not a carbon atom An exanple
(003 VekBulfbeylenaes 40 -BO,R fadicd] Whére Roidtaoytas idefihdicheréinge.g.,
structure selected fromS, 0, and N. Non-limting
pheaylsytfsmybographthlsuipdy c| oal kyl group are aziridinyl,
azetidinyl, pyrrolidinyl , piperidinyl, azepinyl,
[003d]pe'tCuzboxy!’ refdrs i@ -CE)OH tadicahhydr opyri di nyl
oxi ranyl, oxetanyl, tetrahydrof uranyl,

(0058t ' G HE:QhlkyPWibans ahGliER BGE0RY W8N herein, substituted with at least
one, preferably one or two, -C(O)OH group(s), e.g., carboxymethyl, carboxyethyl, 1-, 2-, or
3-carboxypropyl, and the like.

[0053] "Cycloalkyl" refers to a monovalent saturated monocyclic ring containing three to

eight ring carbon atoms e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and the like.

[0054] "Cycloalkylalkyl" refers to a —(alkylene)-R radical where R is cycloalkyl as defined
above e.g., cyclopropylmethyl, cyclobutylethyl, cyclobutylmethyl, and the like.

[0055] "Cycloalkyloxy" refers to a —OR radical where R is cycloalkyl as defined above
e.g., cyclopropyloxy, cyclopentyloxy, cyclohexyloxy, and the like.

[0056] "Cycloalkyloxycarbonylamino" refers to a -NHC(O)OR radical where R is
cycloalkyl as defined above e.g., cyclopropyloxycarbonylamino,

cyclopentyloxycarbonylamino, and the like.

[0057] "Cycloalkylalkyloxycarbonylamino" refers to a -NHC(O)OR radical where R is
cycloalkylalkyl as defined above e.g., cyclopropylmethyloxycarbonylamino, '
cyclopentylmethyloxycarbonylamino, and the like.



10

15

20

. 25

t etrahydrot hi opyranyl , norpholino, thionorpholino,
t hi oxanyl, pyrrolinyl, indolinyl, 2H pyranyl,

wobipyroassss, di oxanyl, 1 , 3-di oxol anyl , pyrazobPCogis2006/025996
di hydr opyranyl , dihydrothienyl, dihydro furanyl |,

00y 2B i SAER v AR s gt o

and iﬁemglemaﬂ untceultlﬂpbcmzlltmyﬂ thatquay’lbmdaluﬁhdw or 1n]:1dent to, medical or

4- di oxaspiro di oxas
veteringry 16§y appl 1&5 3 @ﬁta@an%l 6. 4theé'flé% FﬁchtS oofﬁaclatherapy

,4-di oxaspiro [4 .2] heptyl . Exanples of 5- or 6-
[005919 i aiklylasties cmganls aaddigd] -JRAL wvherer Rredd BY aiR iddepedddrBly alkyl as

mor phol i ne rin rphol rj and the ||
defingehegein, Sp@cfimedyl lﬁeﬂﬂﬁfwﬂml@o, ANt AR Ep R pRALY
meﬂﬁ@éhﬁhﬁuﬂﬁ &ﬂérﬁkesubst ituent or variable at a
ar

t1cu l'ocation in a nolecul e be [ ndependent of

1006, < DEBlfudRRniSe S EES aca Sal NS e Foaf B aptirigpsdently
sele&éli iR HNIPSIAKD, fcybiahﬁcy&mgh I fB@Ed)@Hlk% rau&&yaﬁyle afnfitbalkyl, aryl,

one of ordinary sKkill to provid

aralky&xdptmml ©h hetemﬂcm eﬁd@’aleldylemumM&, @mﬂwmm@,acheihelannno

A S R e e RN R R Y

Dlalgﬁﬁnﬂlﬂoeid atsabg@ﬁl%ﬂaﬂsufosafutémﬁmspem fically, as
sired. For exanple, a group containing a carbon

[006%1;6““ %édd‘l%te%‘% &ﬁ’l Hl%{ihs &eg%g}rcgﬁ %Hl 18988k Jféﬂﬁﬁpe tehrat is fused to an

SCT I eslre
aryl Oﬂli]etblbﬂilyﬂ ring ae xlaﬁrmkleheram g.eQyB-dihpdmisoindgl-a-yi,al,hoA-
in with a _chloro substituent may be described as
tetm]&}"ﬁ&)%so%‘ilnﬂ]é‘i‘ é@’éor?é‘flé]ée W%yl , as desired. A
conposi tion" nmay contain one conpound or a mxture
[0062] "Halo" refers to fluoro, chloro, bromo or iodo.

[0063] “"Haloalkyl" refers to alkyl as defined above substituted by one or more, preferably
one to seven, "halo" atoms, as such terms are defined in this Application. Haloalkyl includes
monohaloalkyl, dihaloalkyl, trihaloalkyl, perhaloalkyl and the like e.g. chloromethyl,
dichloromethyl, difluoromethyl, trifluoromethyl, 2,2,2-trifluoroethyl, perfluoroethyl,
2,2,2-trifluoro-1,1-dichloroethyl, and the like.

[0064] "Haloalkoxy" refers to a—OR radical where R is haloalkyl group as defined above
e.g., trifluoromethoxy, 2,2,2-trifluoroethoxy, difluoromethoxy, and the like.

[0065] "Heteroaryl" as a group or part of a group denotes an aromatic monocyclic or
bicyclic moiety of 5 to 10 ring atoms in which one or more, preferably one, two, or three, of
the ring atom(s) is(are) selected from nitrogen, oxygen or sulfur, the remaining ring atoms
being carbon. Representative heteroaryl rings include, but are not limited to, pyrrolyl,
furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, imidazolyl, triazolyl, tetrazolyl, pyridinyl,
pyrimidinyl, pyrazinyl, pyridazinyl, indolyl, bepzofuranyl, benzothiophenyl, benzimidazolyl,

quinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl, pyrazolyl, and the like.
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of compounds. A "pharmaceutical conposition” is any

conposition useful or potentially useful in producing
wohywioosssgi cal response in a subject to which BATNS2006/025996

pharmaceutical conposition is adm nistered. The term

[0066] N aTHREB LIS k¥feRQE BPLOI KidicH Wherk RSBBE g(iiag}r]lcag Sdeﬁned above

exciprentsis used to define non-toxic su
e.g.gfreavybdxyy pwidingloky ifidolylosyg and thediken or ani nal

phar maceuti cal products . The AMPK activation potenti al

fo . o oa £i cats { .

R e Ay (e S Bt S
defimpdbalpae cantmyidinydexycatboaylnpytimidinyboxyatrbenylgandihe Vilb.ues

obt ai ned at concentrations in the range of 2 mMto 10
[0068Y! WiHdlerblialky®f ref®t {4 DlalkyRbe FRGIEG B RNEh4BIGUAT as defined

obtained for netformn at "2 inM concentrations as
aboy©e % pradieyianethylht ox\PRranylstivds inodezobmathiyhland the like.

per cent ages can al so be calculated with respect to

[0069] heTHErouAIAMB cabbhatTES tath ST(OYO-FORRL QIR i heteroaralkyl
the%fﬁ{ esent application provides a conpound having the

as defingd abgve pe., Pyridinylmetbrlog mepmmsb pwﬁmédinylg@tlgﬂ@@rcegwonyl, and the
like@nd/ or a pharmaceutical Iyacceptable salt or a solvate
or a hydrate thereof, wherein Ra is chosen from
droxy, (Cl-C5) perf luoroal kyl, (G -C5)acyl, aryl, _
lOOﬂﬁt e%?f%‘ﬁ’a’ |meas ep r I Fagical whetedip hetgraaryhasydefingd herein, e.g.,

0O Lyl s S 460 w05 al kyl . -S (G- C
P yn_)d %‘gﬁt@r Hg%’g‘%lt&%%@%?’%‘dg@ I 1)?0 Yc_s) al k§/| aryl: Ro
0079 | PereRmsnEr T msais o SR oo WHer P etpiostl s defined
heregﬁﬁ?pyrﬁﬁi’ylsﬁo%, HiedyFsuloR)t ancdhe [ipvari es between 0

_ i nclusive I n dnother " enbodi ment of the present
[OO‘ﬁf pl "I—fe%érbgyclyl" refers to a saturated or partially unsaturated, mono or bicyclic radical

of 4, 5, 6, or 7 carbon ring atoms wherein one or more, preferably one, two, or three of the

ring carbon atoms are replaced by a heteroatom selected from -N=, -N-, -O-, -S-, -SO-, or
-S(0),- and further wherein one or two ring carbon atoms are optionally replaced by a keto (-
CO-) group. The heterocyclyl ring is optionally fused to cycloalkyl, aryl or heteroaryl ring as
defined herein. Representative examples include, but are not limited to, imidazolidinyl,
morpholinyl, thiomorpholinyl, thiomorpholino-1-oxide, thiomorpholino-1,1-dioxide,
tetrahydrofuranyl, tetrahydropyranyl, tetrahydrothiopyranyl, 1-oxo-tetrahydrothiopyranyl,
1,1-dioxotetrathio-pyranyl, indolinyl, piperazinyl, piperidyl, pyrrolidinyl, pyrrolinyl,
quinuclidinyl,3,4-dihydroisoquinolinyl, dihydroindolyl, and the like. When the heterocyclyl
group contains at least one nitrogen ring atom it is referred to herein as “heterocycloamino”

and is a subset of the heterocyclyl group as defined above.

[0073] "Heterocyclylalkyl" refers to a —(alkylene)-R radical where R is heterocyclyl as
defined above e.g., pyrrolidinylmethyl, tetrahydrofuranylethyl,
pyridinylmethylpiperidinylmethyl, and the like.

[0074] "Heterocyclyloxycarbonyl" refers to a ~C(O)OR radical where R is heterocyclyl as
defined above e.g., piperidinyloxycarbonyl, tetrahydrofuranoxycarbonyl, and the like.

10
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provi des conpounds having formula (11) (1D which
conpound is a free species, and/or a

woher7assssit i cal | yacceptabl e salt or a sol vat e BCTAS2006/025996
hydrate thereof, wherein Ra is chosen from (G -C5) perf

L,

0076k <56 %ryagrlr&’}fon el ap RO PG hofh s Betpppilyl os dofined

b O -S |
hereglr,se._g(s_?q%ec%ill? C%.%[%!il{?i} é?{}??lﬁlég%lﬁf 99 ﬁﬂ@kﬂ@/l kéar o ﬁ”}é |

i r.ogen or 1.-.Cs). al kyl. In another enbodi nent,
mm‘ﬁﬁeh%lg' F%é%&rﬁ%}ﬁﬁprgvi des a conpound havi ng the

formul’'a (1) (D which conpound is a free speci es,
[0078hd/"Bhydeoxynbky Heesus adiabampbnﬂh}@rwrbormadhabﬁ onatesix carbon

atoxrgs[ﬂr %bg%g(%F% ﬁg)tnlg%le f SOﬁ%ti)fm rﬂﬁﬁ?ﬁi 8? gl forso e %‘%ﬁ%ﬂtuted with
one é"&vo RSfdr %ﬁﬁﬁ@ P&vﬁdi:d@?@f gﬁﬁloq{ dpasyf gfbupsaeﬁg R@eﬂt%hey are not both
hydrogen Cé al k Cg’ perf. | Uor oal Ky |

on thersapg ca(hppgqtqn;u &rpgrpsenﬂabvrt @ran(pi@s 1nolnérp, diut amR rjot 1m1ted to

hydrPXdr tggziZ-g{deO)%ﬁ%q 231}5%¥0Xyp18pé@'331}3%? %goepm | %{_}Irygfosng@ethyl) 2-
metl@ﬂi)r%y ; 2-apdroXybatyl, 8shydeixyeet1, @- @aﬁo@buty*lnl?BJdﬁiy‘dﬁaxypropyl 1-

t hi azol e derivative has AMP-activated protein

(hydrgxymeshyl kR mrsiroxyetdt 2érd1hyrirahxhuﬁsér ,érﬁ@l@dirwerwt)drand Re

oy SR R YRR RIS PRROURS 22 ol Wﬁl nd 1-

(hydpdramraicyd 42 ilgdtoxlygthgl e pt abl e salt or a solvate or
hydrate thereof, wherein (G -C5)per fluoroal koxy,

[007\%EI R4 Xﬁean%ﬁlﬂoﬁﬁds u?}nﬁ?lfa (Qhﬁvﬁfgrﬂ&{tféﬁﬁno?éaﬁar formulae but

re X 1s oxygen or su
differ in the nature or sequence of bonding of their atoms or in the arrangement of their atoms

in space. Isomers that differ in the arrangement of their atoms in space are termed
"stereoisomers". Stereoisomers that are not mirror images of one another are termed
"diastereomers" and stereoisomers that are nonsuperimposable mirror images are termed
"enantiomers" or sometimes "optical isomers". A carbon atom bonded to four nonidentical
substituents is termed a "chiral center". A compound with one chiral center that has two
enantiomeric forms of opposite chirality is termed a "racemic mixture". A compound that has
more than one chiral center has 2" enantiomeric pairs, where # is the number of chiral
centers. Corrrpounds with more than one chiral center may exist as either an individual
diastereomer or as a mixture of diastereomers, termed a "diastereomeric mixture". When one
chiral center is present a stereoisomer may be characterized by the absolute configuration of
that chiral center. Absolute configuration refers to the arrangement in space of the
substituents attached to the chiral center. Enantiomers are characterized by the absolute
configuration of their chiral centers and described by the R- and S-sequencing rules of Cahn,
Ingold and Prelog. Conventions for stereochemical nomenclature, methods for the
determination of stereochemistry and the separation of stercoisomers are well known in the
art (e.g., see "Advanced Organic Chemistry", 4th edition, March, Jerry, John Wiley & Soms,
New York,. 1992). It is understood that the names and illustration used in this Application to

describe compounds of Formula (I) are meant to encompass all possible stereoisomers.

11
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hydrogen, (C 1-C5)al kyl, (G -C5) perf luoroal kyl, aryl

or (C- C5)alky laryl; and Ro is -ORi, wherein Ri is
waydromgssis or (G - C8) al kyl ; which thiazol e deri Parivgen06/025996

has AMP-activated protein kinase potential . In

[0079]: c oMiGHbeEbstitiited /RO Bleali PAdidHE INHR WIRrdRES E‘élécted from alkyl,

| ication provides conmpounds of the fornmula (1)

cycl(p Yt ¥eloalkylalivly hm@omwwa&yﬂﬂ ating#ikydhatyh aealkyl heteroaryl

5% L6 et a scle cells and of
or by R A e e s R B fibe NGRS, FrPouRdy
pheﬂymmﬁ@l@oma@pﬁﬁnﬁu taﬁdﬁﬁqﬂd@er enbodi nent, the present

appl i cation provides conpounds of the fornmula (1) and

OS5 B R, S O SE l Ahlefifpgrod cven

or citcxdsdtar onty 0¥y vt bequr Ghdbfiahodexcliptisl inflatibsinstafices where the
accordance with anot her enbodi nent, the present

evend Bp PRI LEIce P SF a@%méf@mﬁsun adicrit dogs npbrFﬁm eesar(np)e thedbhrase
"whorgi e b s G Sy RN AT S8 bagrogs
indepemiehtla bﬂeﬂ‘te@ﬁ&ml afk e meis thet(rjthé vl akilc \ﬁmg sl dlﬁnzi}ﬂnot be
ccordanc th anot h i ment, the present
SubSE 7 withiel Qfé?r&esfalﬁtyﬁﬁwﬁagcw of the TEF#Ra (1) and
forrrul a (II) haV| ng an AVMPK potential which is at
[008[113 askhegiyesent i90&dtion alse isﬁeﬂ%ﬂﬁbxkﬂn sleﬂimtivesk b8a eomipa@indatf Formula

as bout. 90% i n He I|v cells
. XSt BBt bRBoid HEREERE RiRN ‘ﬁ‘("r’&W"ﬁF‘b%tPH’felé inan
I a [ r
°’“dﬁ82?%§?§% R e %Pﬁﬁ?ﬁ%ﬁ%%?m g
pharaqamlpgaa]wnvmow des thiazole derivative of the
formula (11) wherein Rais

[0082] "Pathology" of a disease means the essential nature, causes and development of the

disease as well as the structural and functional changes that result from the disease processes.

[0083] '"Pharmaceutically acceptable" means that which is useful in preparing a
pharmaceutical composition that is generally safe, non-toxic and neither biologically nor
otherwise undesirable and includes that which is acceptable for veterinary use as well as

human pharmaceutical use.

[0084] "Pharmaceutically acceptable salts" means salts of compounds of Formula (I) which
are pharmaceutically acceptable, as defined above, and which possess the desired -
pharmacological activity. Such salts include acid addition salts formed with inorganic acids
such as hydfochlon'c acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and
the like; or with organic acids such as acetic acid, propionic acid, hexanoic acid, heptanoic
acid, cyclopentanepropionic acid, glycolic acid, pyruvic acid, lactic acid, malonic acid,
succinic acid, malic acid, maleic acid, fumaric acid, tartaric acid, citric acid, benzoic acid,
o-(4-hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic acid, methylsulfonic acid,
ethanesulfonic acid, 1,2-ethanedisulfonic acid, 2-hydroxy-ethanesulfonic acid,
benzenesulfonic acid, p-chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid,
p-toluenesulfonic acid, camphorsulfonic acid, 4-methylbicyclo[2.2.2]oct-2-ene-1-carboxylic

acid, glucoheptonic acid, 4,4'-methylenebis(3-hydroxy-2-ene-1-carboxylic acid),

12
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trif luromethyl . Another enbodi nent of the present
application provides conpounds of formula (Il1) ,
woOhkbd7)oosd3erein RL i s hydrogen or (C 1-C3) al kyPCT/US2006/025996
Anot her enbodi ment of the present application provides
- et | |
B B el B e Yy slfuri acid
glucdic acid,sgl¢tainic acididrydioxyRaphiipi¢ #iid seligylictigid, stgatitacid, muconic acid
q %ﬁcturewherel n R2 is chosen from hal ogen,
an 1Xe5) perf 1 uoroal kyl, (C 1-C5)al kyl, (CI C
)al kyl aryl, aryl, haloaryl and (G -C5)
[00851 oPha’m@peletmlly acorptibleesalte alsoiickda tbasﬁadtdﬁ@rxﬂaéts giich may be

o B Al o WS EYTRRH i Rt By srremic bscs.
AcceptdbiCinbfdani c'ﬂ%@é@“malﬁﬁ@ﬁ&hﬁ}n R3droRide Fﬁoﬂ@l@lﬁ‘bbﬁte)@ddd&shﬁﬁ
|trogen at om of degm?rou -NR3R4, forma 5-

hydrazadtt;eaawmmmlrefdwy tejgivmihydrowidec mqmgﬁabistoirm Wes include
v e B e S B B PR b e

like.t he present application provides conpounds of fornula
, Wherein said heterocycl oal kyl group is

[oosgg Pf'ﬁe' égxlln mééﬁ%g%gsogﬁgmi 55"%%@ ofaS B¢ B Formula (D.

i on provi erlv tlve 0
Prodhwyy mm a(do)npoukm ithedh ishamvertiblest vivo bymestatrodiceeans (e.g. by

hydrppiay bt ORI O FRTBH Br B SATPIS ANARER O oD Tppind of Formula
@) cilthi Wlﬁg&%ﬁ’ %@I D fip BRI ORRKE b§r B?dﬂ%!y%&%ﬂtvwo to the parent

app es'the thiazole derivative of
moldcatemalitarnétiyely anfestehofraeontoand of Formula () containing a carboxy group

may be convertible by hydrolysis in vivo to the parent molecule. Suitable esters of

compounds of Formula (I) containing a hydroxy group, are for example acetates, citrates,
lactates, tartrates, malonates, oxalates, salicylates, propionates, succinates, fumarates,
maleates, methylene-bis-Bb-hydroxynaphthoates, gentisates, isethionates,
di-p-toluoyltartrates, methylsulphonates, ethanesulphonates, benzenesulphonates,
p-toluenesulphonates, cyclohexylsulphamates and quinates. Suitable esters of compounds of
Formula (I) containing a carboxy group, are for example those described by Leinweber, F.J.
Drug Metab. Res., 1987, 18, page 379. An especially useful class of esters of compounds of
Formula (I) containing a hydroxy group, may be formed frofn acid moieties selected from
those described by Bundgaard et al., J. Med. Chem., 1989, 32, pp 2503-2507, and include
substituted (aminomethyl)-benzoates, for exarﬁplé, dialkylamino-methylbenzoates in which
the two alkyl groups may be joined together and/or interrupted by an oxygen atom or by an
optionally substituted nitrogen atom, e.g. an alkylated nitrogen atom, more especially
(morpholino-methyl)benzoates, e.g. 3- or 4-(morpholinomethyl)-benzoates, and
(4-alkylpiperazin-1-yl)benzoates, e.g. 3- or 4-(4-alkylpiperazin-1-yl)benzoates. It is
understood that the names and illustration used in this Application to describe compounds of

Formula (I) are meant to be encompassed all possible prodrugs thereof.
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struct ureAnot her enbodi nrent of the present application

provi des the thiazole derivative of formula (1)
wohowhokess t he structure Anot her enbodi nent of PCIIS2006/025996

present application provides the thiazole derivative

[Oﬂﬂgﬂnbf"gid'f%té’d &f%r}vatﬁvé@“ infdinl ASrivdliSeSdf o %ﬁd%&ﬁl}%ﬁ) in which a

ibodi ment of the present application pro
reacting siteodresitcearie bivickee with protectingagrotys, Pabtectbd desvdtives of compounds
enbodi nent of t

of g b oSl It e rosietionad Shrpbetnde i Bowmia () or in themselves
maydRldchdé baBDsRIS fnditvrd Alc))mg%(ené?@é’ fist ék’/ﬁui@bfbﬁgtgt ting groups can
I er enbod £

activation potential. According to anot
be fgmdtind. Wr Esemne, BropdctivaGrowpspn Grgaes Spatestis, Bhd edtid John Wiley &

[ ives of. for ) that have an AMP ki nase . .
Son,F4d. 1853, f o, derstacd thethe hospetind Hiiahon ged ingbiseanptieasion to
descsibe tempburi® S Femah (1 atd © prote
es.ci n He\pﬁb@ hepat ona Itl?ver g%g{tlt‘g?e &%?@%? Pﬁghlp ggsﬁlglp g@?@ted
derivatiyetitheteaf., the present application provides the

conpound of formula (1) as defined in the above

[0088]h 0T hefapéuticuies fEdolivRamiosnt Gheahs HaihbURANARK When administered to
Anot her enbodi nent of the present aﬁpl i cation provides
an animah fof depaling adispasas is sutfisiankta effaetisneh teatnagnit fier the disease.
subj ect, said nethod conprising adm ni stering said
[0088]bj"EodatratrithortreafifigGhibats aayadininiafatibhof b Bb@apeRl of the present
. deri v%ve of conpound of formula (1) . Another
mveRfyARdHBelrdeSt t he present application provides a
phar maceuti cal conposition conprising a
(1 he pegyeuntingthk diseasef fewrnh ioveureng imin @fimal which ewsytheqiredisposed to the
. Or mul [)_i.n combi.nation.wth a rmaceuti cal |
bR dordpdt Vel S BRiiBRAsr Gistssdrsefbolas orsmmesaitiosy of the
digedd, cati on provides

(2) inhibiting the disease in an animal that is experiencing or displaying the pathology
or symptomatology of the diseased (i.e., arresting further development of the pathology
and/or symptomatology), or

(3) ameliorating the disease in an animal that is experiencing or displaying the

pathology or symptomatology of the diseased (i.e., reversing the pathology and/or
symptomatology).

[0090] “Ureido” means a radical NHCONRR’ where R is hydrogen or alkyl and R’ is
hydrogen, alkyl, cycloalkyl, or cycloalkylalkyl. '

Preferred Embodiments

[0091] Certain compounds of Formula (I) within the broadest scope set forth in the

Summary of the Invention are preferred. For example:

[0092] A. A preferred group of compounds of Formula (I) is that wherein:
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a pharmaceutical conposition conprising one or nore

t hi azol e derivatives of conpound of fornmula (I) and
wone)7moss3er e phar maceuti cal | y- accept abl e exci pPemUs2006/025996

Anot her enbodi ment of the present application provides

Bi | . o ri . . o '
lst hi azol e quf'ﬂi.e?g%{i f/\sesE o% c’o%%’u gp&?’g‘?& rr]}li}?l a°“()‘f‘°1t§¥8é%ﬁ%\‘yl Wwherein
the aspmatie ring n%OmMnllhﬁMﬁﬁ#%ﬂl wigh am?bvagiak), pretérpbloNR Sis cyclopropyl,
di 0. anot he odi nent . o e present .
R PRt 115 B ch o SORhai b4 dusleranionel, uhifiorophenyl, 3.4-
dichidi EGLA8 , ARCLY], |1
N ofrglfﬁ%?z@c onp oﬁ% g H{)p?értl}g e&f or ﬁg 9{ I ?‘Qk&%’g‘)@gﬁ%@@ﬁ%ﬁe S
formul a.(1) inclyude, but are not_ . limted. . .
10093), i1 itier b o B toniiqends gAY that wherein
. APPLI CATJ,ONS [0Q01] This application clains the
E is feQEQQR ofwhereR "pe as/defingd i) the Suhinay o6 theSavantionNBreferably, R'? is

CHRRE UG Bl BB o Ry el drssPea ek EenT

s e e
O ST SR T
CHM%S&ZFW% REPl CAPEPEATKCROND OF THE

| NVENTI ON Field of the Invention [0004] The present
[0097hy dak | SWiithis thy sheve preferredgyoysuhdsd Breatl niorh phiférrdd@foups

epl i .1 on d e therefare useful in treating

cont Ig%gthl%?eigé’ ad?lg%%g%’frgi e ioﬁﬁ%rm’?lgﬁls ilsstlhﬁii‘g Pl ected to
pharpceuti cal conpositions conprising these conpounds
and%’rso&éses for preparing them State of the Art
[00051] Hepatitis C virus (HCV) is a (+)-sense
si n§’ és atkghaieidnalYsubstitutedtviat alkoxyq alkyjthio or alkylsulfonyl, alkenyl,

alkynyl, cycloalkyl, or cycloalkylalkyl, preferably methyl, ethyl, n-propyl, n-butyl, n-pentyl,

prop-2-enyl, propyn-2-yl, 1-methylethyl, 1-methylpropyl, 2-methylpropyl, 3-methylbutyl,
cyclopropyl, methoxymethyl, 2-methoxyethyl, methylthiomethyl, methylsulfonylmethyl, or
cyclobutylmethyl. More preferably, cyclobutylmethyl, ethyl, n-propyl or n-butyl; and

R? is alkyl, cycloalkyl, or aryl, more preferably, 1-methylethyl, 1-methylpropyl,
tert-butyl, cyclopropyl, phenyl, or cyclohexyl. Preferably, R? is tert-butyl or cyclohexyl.

[0095] (1) Within the groups (A), (B), A(2), and B(a) and more preferred groups

contained therein, a more preferred group of compounds is that wherein:

Y is ~OC(O)NH-; R? is heteroaryl optionally substituted with one, two, three, or four R¢
independently selected from hydrogen, alkyl, cycloalkyl, alkynyl, alkylthio, hydroxy, alkoxy,
halo, haloalkyl, haloalkoxy, carboxy, carboxyalkyl, hydroxyalkyl, alkoxyalkyl, aminoalkyl,
alkylsulfonyl, alkylcarbonyl, aryl, aralkyl, arylsulfonyl, arylcarbonyl, aryloxycarbonyl,
aminosulfonyl, aminocarbonyl, heteroaryl, heteroaralkyl, heteroarylsulfonyl,
heteroarylcarbonyl, heteroaryloxycarbonyl, heterocyclyl, heterocyclylalkyl,
heterocyclylsulfonyl, heterocyclylcarbonyl, heterocyclyloxycarbonyl, amino,

monosubstituted amino, or disubstituted amino or when two R? are on adjacent carbon atoms
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cause of non-A, non-B hepatitis worldw de. A |arge

percent age of people infected with HCV devel op chronic
woivEroosiz3sease. This chronic hepatitis C infecPCOMS2006/025996

turn, nakes themat high risk for devel opi ng serious

' ' ' LI rhosj h t ocel l.ul ar .
i 08105 S BUE B o A L B ARM e RSl i
merfiberechétetopcydlghiadng tortsiniigioné ectwoingerdttonisiseRtRM fivdnt Hitrogen,

either injectable interferon or with pegyl ated forns
OXygEn, SHiUB o ePGh- Whetsinide heterocyelyling is oaﬁgn@bwbytgmeﬂ,with one or

o are] o 5 . f in, These.. .
oG fulfo SRR the St & AN it TS Brongllysuigintes
with erd, bogair tiyree Rfyrdepelidently sddevtddefrgranikydailkddysarbonylamino,
there isa need for safe, oral

ge riessi onIk TH;ar ef %e : _ ,
cye P@‘é{ - ryrloplkylatinibgypoatosycarhapylaming cycloaltaliydorycarbraylamino,
s BB AR T e PR RS A58 ey, o,

carbiolty salkoxyeatbonyl, imondsubstitited atning disnbgttuted agfind; @t ilkiindno, or ureido

)., (I - .[0Q0 IS - 5R6, - COCF2CONR5SRG,
wheeib e AsbIgplies S bySiest oA RS RE onoeiy SUbsEHERARI oné, o or

threegﬁgygjaglgelz, or -B(OR 13)2where R5, R6, R7, R9, R10,
R11, R12 and each R13 is independently selected from

4 .hydr pge kyl ,. al ke al k |, cycloal kyl,
R g D ARRereire R oo oyt I8 4R pI K is ot ydrogen
het er oaral kyl , heterocyclyl, or heterocyclylal kyl and
(0096 i@ hdreferablyR" is alroup il foratulafayl , cycl oal kyl ,
cycl oal kyl al kyl, aryl, aral kyl, heteroaryl,
het er oar al kyl, heterocycl ylRY or heterocyclyl al kyl
wherein the aliphatic, @i gycliyc @adl aromati c groups
in E are optionally subst ' ith one, two, or
three Ra independent|yRrs® 6 rom hydroxy, al koxy,
hal oal koxy, aryl oxy, heteroaryt{-oxy, alkylthio,
arylthio, heteroarylthio, am no, nonosubstituted
am no, disubstituted am no, Bkylsulfonyl,
aryl sul fonyl, carboxy, alkofgcarbonyl,
haLkenonxycarbonyI, al kynyl oxycar bonyl ,
WheLS kenyl ani nocar bonyl , acyl ami no, ami nocarbonyl, hal o
4 Or cyano and further wherein the aromatic or alicyclic
R™ sihygdragenraydrexye plkiosynamino, alltybanings dalkylanting hejoatkeay oor
dkﬁ$%6§]$ubstituents i ndependent|y sel ected from al kyl
al'’koxy; hal o, hal oal kyl, hal oal koxy, carboxy, or

car ppxyal kyl ; “and_optional | R5 and R6, and R11l and
R’ and R™ 2 insepeisleniiy Bdiagemh aﬂfbfg haloy plkgen afleylihia, enalkylsylfonyl; or
are attached to forma five- to seven-nenbered ring;

RY ppRByr B and R} mgbmemm&iekyibpna]tdmwl \?flliiah Kiemate attached form 4,
aryl, ara

5, of B S T oy RST ERE METORY P1e 17 B ieFiangs ayceplaced by oxygen or -N-
wheREthe hervlyBtiky is BRIy subfiful WAl HeSr tRb BBl 1 C

R%® is aryl, heteroaryl, cycloalkyl or heterocyclyl optionally substituted with halo, alkyl,
cycloalkyl, cycloalkylalkyl, alkoxy, cycloalkoxy, nitro, alkylcarbonylamino,
cycloalkylcarbonylamino, cycloalkylalkylcarbonylamino, é]koxycarbonylamjno, amino,
alkylamino, dialkylamino, cycloalkylamino, cycloalkylalkylamino, or -NHCONRR’ where R
is hydrogen or alkyl and R’ is hydrogen, alkyl, cycloalkyl, or cycloalkylalkyl wherein
cycloalkyl and cycloalkylalkyl in R% are optionally substituted with one, two or three alkyl.
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and aromatic groups in Rl are optionally substituted
with one or two Rb independently selected from
Wbmmﬂm;&ss al koxy, aryl oxy, heteroaryl oxy, al kyPthnius2006/025996
t hi het eroaryl t hi o, am no, nonosubstituted
(0093} r?&efle’éﬁb Babst i tuted ami no, al kyl sul fonyl
,ar yl sul fonyl, carboxy, al koxycarbonyl, acyI am no,

mhydmgam,ﬂxyd;dxy, flkoxy, anting; wikydanind of dlatkl'ymmmber ein the

aromaticor alicyclic ring in Rb is optionally

RO afdR¥tdrt Hiae ﬁeﬂf;ﬂefé By ed&ﬁ'\l\lrg}(la%f) gnla{?h r’aﬁ‘c@xf gcylthfou gf'ﬁliylsulfonyl and

|ndependen

lhalgualﬂqﬂfpnmdhoal koxy, cyano, carboxy, or

car boxyal kyI [0009] Xis -O, -NR14-, -S-, -SO, or

R3 is al kyl, hal oaI kyl Sl kenyl

&r\%nyl c op! kyl.i. @I oal kyf=al kyl alfa | X
roaryl eroar'a |, hét cycll'g/ ¥ /N SNV

het er ocycl yI aI kyI wherein the aI i phati c aI [ cycl I ¢ and\

aromatic groups in R3 are optionally substltuted Wi th

opﬁgr two Rc |ndep ently sel ected f N
HAL kQxy, haJ- oxy,. Vil oxy, | Nr oar yjl oX I kyI] h| b O
a}jl hi o, he oarylt LN arﬁ‘%} @‘ ti tu ; NS

am no, di subst I tut ed am no | su fonyl

a yI sul fo , car y, al koxycar bonyl , acyI am no,
m ocar , or cyano and further wherein the

tl\ al‘?r N ring in Rc is optionally
5 sub\stlt vvlth/one two, or three substituents
i ndependently sel ected from al kyl, al koxy, hal o,
optldmllpahﬁsyltutemwithah]opxlkyl caelbalkyl, cﬁlﬂoaﬂaﬂﬂk alkisyy, cycloalkoxy,

Y -
niteo N%Ié 'S Céaadhylgc{)ngﬁlaun?a sﬂa&ymﬁnylmmno,
e !%lh al kyl
a]kyl%&?l onaly{l@m?ﬁ%?ﬁﬁ? Sa?g%lh%/ﬁmutﬁ)ﬁ hﬁiﬁf gd oxy, 31% d
Cyclaaiksﬂ@ikylnmm @b sNHGONRRAmihare, R i Isydioagen ootk ami ]Rlb1s€hydro gen,

0 a5 SRl e S RSB R G015 ont

substitutddey @l 6a¢, Yo of thréiklused heterocyclyl) ring wherein
the heteroaryl and fused heterocyclyl rings are

t i3 two, three, or four
[009% M%@b{eér&fﬁbﬁ?sf} tslg%gg}tug@tf?r om %ydr ogen, al kyl,
cycl IkyI k aIkynyI al kyl t hi o, hydroxy,
al k. haI o aI kyl_, oaI koxys car bo
| carb | kyl, oxyal k aI kO yh,~ag_pRal; k

aIkyIsquonyI kyl car bonyl, aryl, aralkyl,

aryl sul f onyTx arylcafbonyl aryloxycarbonyl

am nBsul f ghyL aninocarbonyl, het er oaryl ,
heteroaraikw het er oaryl sul fonyl, heteroaryl carbonyl,
heteroaryloxycarbonyl, het erocycl yl ,

optioheltl3e$uhs§imltqdl wiithk falo, dleylecyntyadkyl] seldatkyldlkyl, alkoxy, cycloalkoxy,

15 mtro a %X he %[ gy%rfa/alkylpa? c?l{y?al};i%loyclzy%i(c}a 1an}r:'1¥arbonyq]ammo
alkyloxycarbonylamino, amino, alkylamino, dialkylamino, cycloalkylamino,
cycloalkylalkylamiﬂo, or -NHCONRR’ where R is hydrogen or alkyl and R’ is hydrogen,
alkyl, cycloalkyl, or cycloalkylalkyl wherein cycloalkyl and cycloalkylalkyl are optionally
substituted with one, two or three alkyl.
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nonosubstituted am no, or disubstituted am no or when

two Rd are on adjacent carbon atons they together with
woOheo7oas#3®n atons to which they are attached f®BCmU&2006/025996

four, five or six menbered heterocyclyl ring

00999 NtEReR iniife BRGeb1vt RO j0et er oat ons sel ected from
[ 9r?ﬁ)trog;;een, 8 ygeen, ytéuf ulrg, or -SO 2- wherein the

het erocyclyl ring,is optional|y substituted with one
or two al kyl; _and fjurther whep'ahn the arofatic or
alicyclic ring'i is opT'I_Znally;wb‘SrfNILﬂ_ d with

one, two, or three Re indepen®ntiy sel ectNd from
al kyl , al kyl carbonyl am no, al koxycar bonyl am no,

opticlgaﬂ:ycsa?dlfiyl:ltﬁ(li E&!:hl hadd, lalldghICBﬂlg/lbal_kyly cy(dqdlkyizlscgh EH«DIXYJ aloatkoxy,
. , t ) .

e B Bt SEESIC BN 10 L0 S ShSE Ko,
alkylilyeabbilam Rl SRIHE0 XNy 12BN, AtatkylarhifoPYoalkylamino,

al kox carbpnyf, am no, nonos bstituted am ro,
cycldalkylaBiylamine,cor aiNHGONRR) Ivéhera® is lnydrogeni at@llyth endRnis hydrogen,

st SRR an e RBo VSa Bl S o sdgptionaty
subst¥uté®with lohe.alvio)dr tie@Yikgpd that Y is - OC(O NH-,
-NR14-C(O NH-, or -NR 14C(O O and when R2 is

t St , Rd. i s5..n@ds .hydro ;
on 36391 M el ARl 5L YRR mor
prefa@blragyeloptopyl) ey elobatyhbikyyclopBety L 661¢ iy prefe@tibly, cyclopropyl. The
het erocycl y} alkyl lgggzovi ded that the heteroaryl ang
remaifing Srois el o &y c A Ry ihage the meangmes prayidad; for fosamula @h at
| east a heteroaryl ring; or (iii) alkyl provided that
[0104fh e rWithinghe @fdPDeNreferned go@Rlakmdrh prefetad gretip vdeasypoumidslis that
hfus.ed heterocyclyl rings in R are substituted with at
Whef%st a heteroaryl ring; wherein the aromatic or
galicyclicring in R4 is optionally substituted with
R isriwdrogem hydroxyhmethory, dlaskapepdepoxlyise-ptapoxgdnéthylamino,

| kvl , alk . _hal o. hal oal kyl , ..hal oal ko na
ety i R TR dbene Yo s pi i, syt o, methyl(a-
prop3iamawl dadl metﬁ&lkﬁbp‘ﬂdb{rlmﬁiho; 1Bbie)prérafabBN My drogén hydroxyl; methoxy or
. aral kyl, aryl sul fony aryl carbonyl , "aryl oxycarbonyl ,
dimefhyIABEG: PETROTe eIy BElgKY. Algaliralyloven more preferably
hyhﬁg%groaralkyl, het eroaryl sul fonyl, heteroaryl carbonyl,
éroaryl oxycarbonyl, heterocyclyl,

¢ heterocyc] yl al kyl, heterocyclyl sul fonyl,

R ag RS 6 Yl ilep i ytossac G5 iy dRgHbeh eingy, methoxy, ethory,

methiRRRSsRsth{ EBsh A "MRe F&Ter%l?,l{@qs 'hgf&&toggn, YA, \MiBE S Chloro,
tthe aromatic or "alicyclic rihg in I's opt’i onal l'y

metleylrg ethoxy, eabtilthio oreethylsolforyl and RE s dpdrogen.uent s
I ndependently sel ected from al kyl, al koxy, hal o,

[0102.?1I Qbst yheferaBlypRFkig ¥abthdxy IR b Shyd e 8xMethyl, fluoro, chloro, or
a koxgcg{_bonyl , nmonosubstituted am no, diSubstituted

methoxyepd Rorisdygrogeino; or a pharnaceutically acceptabl e
salts thereof.

[0103] (ii) Preferably, R? is a group of formula:

(R) 02 (R) 0-2 }Q) 0-2 (R) 02
28 N. _Rd93 z2 N. _Rd a d3 ra d3
s A z N R z N_R
Rd2 = . Rd2 P . 42 | pZ . or I
! ' R y Rd2 Z
--- - €. T
where:
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[0014] For the sake of clarity, it is pointed out that
the point of attachnment of the Y groups to the R4
waroerpossssf ol | ows: RAC(O NH, RACC(O) I SI H, PCT/US2006/025996
Z¥ artd? 38 feldeh Mdent P LORGNRI G AOH cdPbblRblakbéd By REFRAGably 7° and Z°
aspect, this invention is directed to a pharnaceuti cal
are -Ebhposi ti on conprising a conpound of Formula (1) or a
pharmaceutically acceptable salt thereof in adm xture
R is ¥y prof&a®fy nidhgd; phar maceutical |y acceptable
excipient. [0016] | a third aspect, this invention is

a2 .0 d. t treating hepatitis Cin an
R 1%16{/%&#51\/%rgﬁtﬁﬁg?{?%‘eggtgg%gﬁogg% a&@m nistering to the
@ .animal a pharmaceytical conposition conprising a
R™ i pedefmed dorcuberpup (i dpmpdigtehpphaye: of a conpound of
Formula (1) or apharmaceutically acceptable salt
[0104]he(iadf Pieferaisin] Ktivagroptdf formeular nore phar maceutically
accept abl e excipient. [0017] In a fourth aspect, this
inveation is directgd to processes for preparing

conpounds ref  For oyl 4 () .rBRI EF DES IETI OF TkHE
[ 0018] 2E&Jph cabl e NDESCRI
( NTI: izt gfis [ 0019 ot herr

Stated,’ the follow ng tTérms usedd j,n the speci® gation-
and clains are defined for the purposes of this
a | i catd ve t ' [ [ 00 a b
2 i ek B by, 816 S, YRk VLR RRRGAEy R PRty 22 and 2
are -@-y angenent of the carbon atons in closed non-aromatic
ring structures e.g., cycloal kyl and heterocyclyl
: < g f . herein. [0021] "Aliphatic" neans
Rls%k@y??ﬁgﬁﬂgﬁ?#ﬁﬁbr al kynyl radicals as defined herein
a. 0022] "Al kyl repr nted by itself nmeans a straight
R-isdpy 853’8&1@’&?‘?#@5@'31%9%%%@% radi cal containing
p.one to ei ght carbon atoms, unless otherw se indicated
R™ igagdefingfl kgn subgronp fie gnmedinigly abotvey | ;| propyl, isopropyl,
butyl, sec-butyl, isobutyl, fert-butyl, and the Iike.
[0105]00G3] PrfdeaigRYengtaup ofdSmiugdh ¢)s to a - NHC(O R
radical where Ris an al kyl group as defined above
e.g., nethylcarbonyl am no,gdet hyl car bonyl am no, and the
i ke. [0024] "Alkylenqgn unl ess i@ cated ot herw se,
means a straight or bra oy Ssaturated aliphatic,
di val ent radi cal havimgz per of one to six
carbon atons, e.g., nethylenel(-CH2-), ethylene
(- CH2CH2-), trinethyl ene (-CH2CH2CH2-), tetranethyl ene
(- CH2CH2CH2CH2-) 2-net hyl t et,ranet hyl ene
(- CH2CH( CH3) CH2CH2-), pent al€t hyl ene

Rd

where:

R% is hydrogen, hydroxy, alkoxy, amino, alkylamino, dialkylamino, haloalkoxy or
alkylsulfonyl;

RYand R¥ are independently hydrogen, alkyl, halo, alkoxy, alkylthio, or alkylsulfonyl; or

R and R? or R and R together with the carbon atoms to which they are attached form 4,
5, or 6- atom heterocyclyl ring wherein one or two ring atoms are replaced by oxygen or —N-

where the heterocyclyl ring is optionally substituted with one or two alkyl;
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(- CH2CH2CH2CH2CH2-), and the |ike. [0025] "Al kenyl™"
nmeans a |inear nonoval ent hydrocarbon radical of two
WOQO(HV(MSSB&r bon atons or a branched nonoval ent PCT/US2006/025996

rocarb n.radjcal . of three to six carbon atons
Rd3 f]%gﬁ‘?’ﬁ‘g(y&r?é("f&?ﬁwl\ﬂr WSFP&ﬁ%’I%ISHdS e.g., ethenyl,

propenyl (including all isoneric forms), 1-
[01068t Wyeferablenyl , butenyl (including all isoneric
forns), or pent enyl (including all isoneric forns),

R R O?df(%%n 'Hggll% OfRSy, ‘aikee ﬁHJy%Ma@BP&’iBM{'ylanhﬁé £ers to a

whére Ri's an a enyl group as defi ned

R afo 5%y n%%%&m sy BRyY StbotRpy. aiSfinlcPry gl utom; and

Rd31%¥1 1% én,‘ﬁ/ﬂ@l@r clcal al kenyl group as defined above
9 : : - propenalr -yllggl nocar bonyl, and the |ike. [0028]

o B RS L R) fppn

whefgtoval ent hydr ocar bon radi cal of three to six carbon
atons containing one or two triple bonds e.qg.

R G RO SO

ethyIMMB )n-prepylamitio) isoprdpytemhinol digiethlylaniisgmesthyglefhyiammino, methyl(n-

prond Bpeyerenoet 9%3%@%5&”%&%&%& g dyieryhagthos
etho?gegéeﬁn%t%gnﬁ PERRMHr prfEHG3AGA v bgq i ke.

s an “SR ra |cal vvhere RIS

giy‘]‘r? ?ﬁ‘%g&}#ngﬁ?g’ﬁ{e(i%ng, f?‘ﬁ)ﬁ(&l’ @ﬁg&hr?{%é)w F%ﬁlh}éle hoxy, ethoxy,
methy‘NlﬂWbr%ﬁEth?l@M'fony'mﬁ&% préietaBly; RAiCldr f@th yisfl@drts Ydhloro,

as defined herei’n e.g., methy | sul £0 n t hyl sul fonyl ,
metlygmethexy, m@hylflmogtzrpethmsnlfgwi an@Rerl’s‘ Oﬁeﬂ OR radi cal
where R is an al kyl group as defined above e.qg.,
{0108t hiyst prefedabbyy R ehettitiyloir kthox}, 38 hydrogen or methyl, fluoro, chloro,
" Al koxycarponyl ami no" refers to a -NHC(O) OR radi cal
or apd Rg 1&#?)’6‘10291} group as defined above e.g.
nmet hoxycar bonyl am no, et hoxycarbonyl am no, and t he
[01(]91] k &W: 1tbﬁ&Bd,§1deAlgkmp§ éi)Kjii), amlaaom meﬂeirn@glroupmmdhedlﬂlerein a

morbiea B L% SoLngl 908 5 SL 1 S heD, LOMR S S

w1th3ﬁ16th9ﬂéih9ﬂ% ;ﬁb‘%ﬁt i-preb$id nWut, ﬁ;nekwbpﬁnz;n@étlkﬁfsﬁbp¥1 tert-butyl
roup, prerera one or two al Y roups i ned
2,2 cgmﬂylprepsd 1 Z@mntélvlpmzsd,ehwmnmth p209ylo¢y010pr0py1 cyclobutyl,

ex BT SIAPEERY e G FRIBHEA Wb B b bt oeghpgaly

cyclbﬁe)@ﬁnéthii]&ﬁaclg bOsd ecletgitylaad cycloalkylalkyl rings being optionally
substituted with one to three substitutents independently selected from methyl or ethyl,

preferably methyl.

[0110] Within the above groups (i)-(iii), and more preferred groups contained therein, a
more preferred group of compounds is that wherein the R® rings are optionally substituted
with amino, methylamino, ethylamino, propylamino, 1-methylethylamino, 1,1-
dimethylethylamino, 2-methylpropylamino, 1-methylpropylamino, 2,2-dimethylpropylamino,
1,2-dimethylpropylamino, 1,1-dimethylpropylamino, cyclopropylamino, cyclobutylamino,

cyclopentylamino, cyclohexylamino, cyclopropylmethylamino, cyclobutylmethylamino,
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above e.g., nethoxycarbonyl, ethoxycarbonyl, and the

like. [0036] "Am no" neans a -NH2 radical. [0037]
wOAbdyoosa38 0" nmeans a radical -NHR where R is aCkyiS2@s/025996

defined herein, e.g., nmethylam no, ethylamno, "-

cycl?q%fggf%gwmﬁo, clohbinethi Biind shothAdh Doty ol e

ans’a |inear rionoval ent

ethy]cy]dbbny]animm prm}'ﬂaadjongalanmnte lt-methybetlryklamnnyhmune, bt- a

b d | di.cal of t
dimelfsJ S FRRREY B Arpg P DY sSpony BEUES driBciy PR cahpylamino,

2 2-cg&§t}§/i)&r5¥\iiy?rbl}{%g§(eg{ E—dlﬁnétﬁyllﬁiféﬁy%%b ny®inkinb, 1,8Cy 1,

aryl,”"aral ky het eroaryl
dlmdtbylpnopakcatﬁoyxylannnd; ey@omoyyibgrbmﬁgmlmnwmbwylhgrbomgamno,

ety L SR Sl cony e
cycl&c){ﬁiflﬁélt}ﬁbléarb&ﬁ%ﬂﬁb Wbl@b&ﬁ&lmeﬂm&%@mﬁﬂmb; or

am nosul'fonyl "as defined herein e.g.,” am nomethyl,
cyclwiwwmeihylnmbmxlmnm; meﬂlhwcarhombmw, ethoxycarbonylamino,

T TN T DR LAY S—

-mauﬂp%@ﬂyc@b&wamlhal 10@%@@015‘0&21:@6&1@@1@ P, aral kyl,
het er oaryl, heteroaralk or heterocycl as defined
dlmertbylmoavoxwgbonm@mwl 2- émlgcrlprwm&ylpaib@raé@@m or1,1-
oL yl carbonyl, and the like. Wen R
a8 RS T

efred to in thls application as

thonyl . W ferred
0113} 425 p B RBRheHORS ér)’ﬂ%@aéé‘bﬂ?ﬂi BGhaH TRoreepihed St

conthihed thek&heL ﬁlsge 06 Qli‘ehec\l/\#&hﬁ ofPhh &tﬁfdb NkhdSwherein:

et eroaryl car Rls eterocyclyl It is

visp S y|f¥3§%82 SPRystsated RedRdiment ) abos inchygling the

prefe&ﬁc%du Qk}fe@éofvmlamé ifalk ?1 , P aEg derpbudil Kyl and R is
hydr ogen, aIkyI hal oal ky cycl oal kyl, "aryl, aral kyl,

o35t 555l BB 0.0 0. BEILCEN G gl

conthiBed thekein i MefeprtRrrdd gloapob omyibourds é thbewhérkia: [ 0041]
" Am nocar bonyl " neans -CONRR radical where R and R

Y is @tz?kﬁﬁ pﬁg %eigtdeﬁmfdexh Er?éf@ﬁjed (ii‘ﬁ)ﬁgﬁtq‘??ﬁbov%l ¥ tudinyHe preferred

ter oary eteroara
subgmapsrthﬂyof proeidied thabR*Rs aheteRaryil oggs e R Yistab defieed in the Summary

of R P SIEIG L, 8K REIPray 4Pt 00a2)

"Am nosul fonyl " neans -SO 2NRR radical where R and R
[0118i e (14)1 d Sishigdhe gtyumﬁéc@édA(&)mndrﬁ&a} aemoreripired gropps
het kvl . .
confeft g Shahor TR RO bl it
nitrogen atgmto whi they are attachedf

Y isp&d R &im T@Oz@lsg@h@tﬁ@qu{g} wihgrein the fused heterocyolyl is
optionally substituted with one, two, or three R¢ independently selected from alkyl, alkoxy,

halo, haloalkyl, haloalkoxy, carboxy, carboxyalkyl, hydroxyalkyl, alkoxyalkyl, aminoalkyl,
alkylsulfonyl, alkylcarbonyl, aryl, aralkyl, arylsulfonyl, arylcarbonyl, aryloxycarbonyl,
aminosulfonyl, aminocarbonyl, heteroaryl, heteroaralkyl, heteroarylsulfonyl,
heteroarylcarbonyl, heteroaryloxycarbonyl, heterocyclyl, heterocyclylalkyl,
heterocyclylsulfonyl, heterocyclylcarbonyl, heterocyclyloxycarbonyl, monosubstituted

amino, or disubstituted amino wherein the aromatic or alicyclic ring in R¢is optionally
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| haloqlgylahzglpalggm é?rb%)d %@oéyﬂkylehb@roxmﬁﬁ‘%‘?ﬁyﬁ

[0043] "Animal" includes humans, non-human mamral s

(e.g., dogs, cats, rabbits, cattle, horses, sheep,
wgaei79pss3sd ne, deer, and the |ike) and non- manmerarAas2006/025996

(e.g., birds, and the |ike). [0044] "Aromatic" refers

: h .
subsfied ot s o ?95 T RemdeRprdentsaerthl e AR kel Balo.
halofk{, BRGaIRAE, hodreedl, 88ody) ﬁu&?}&}bdﬁi‘}m’ﬂﬁfm@ﬁbdﬁ'tuted amino,

el ectrons i"$ equa to 4n+2 [ 0045] fa@bé re ers to a

dlsubwm@wmno, arracklagino; bind RE s alkyh ge s 2 3ntibydudisgindol-1-

o1, 13 it oy 1 BTPHISR WP off SBaey Shee s s

lmmg(ﬁg@rysabbeea -OR radical where Ris aryl as defined
above e.g. phenoxy napt hyl oxy, and the |ike. [0047]

on1df” Yo SRR SATID) Lf Rl T oSt
contﬁﬁ&i‘%@béhpé)fﬁ&é PesTyired @6 dprh@rﬁpdﬁgds {sGRA8 herdnal Kyl "

refers to a (aI kyI ene) radical where Ris aryl as

. d b
e e I S e
subsﬁﬁtddafflltmaﬁb bes, eJr mhreeR@ indephieleptly felertalr frmwﬂt)hydlkdinyo halo

"Ary Isu means an, - SO 2R r.adi Cﬁw where R
%angpoalkyl

ok B TSR Rl IR sl bl el b

axmrmmlﬂnﬂyl ra&ﬂnckwrlmmyl, hsnei‘mtylx hettmfdam]kiyh haterdazgistlfomgd,

hete% %%lé({ I]ﬁ? e?oqg&lpwm% ﬁgtgg?)c%lgy %g%?:dcyglygélkyl
hetel%cfcgj?lg’tﬂﬂﬁr[ %i@r@cﬁ@@ca}%yi 'hléf%roc&@l@%car@f&ﬂd%bﬁ&éuﬁsﬁtuted

rs to"a nonoval'ent saturated monocy clic rIJT
aminopeit @suhsh@ltctdﬁmao tchesi the amm@,twcferrabemcl@trm@ s optionally

subsﬁ%lgeqo\%lﬁggx){e[ %@ﬁ%ltﬁr%gy l&gﬁiﬁ?&iﬁnﬁisél&tg? islt %’lﬂ?f%ikbx?rﬁalo

haloalk#l #31b8R6xy, Rydi@ai/ K ahrbukig @H{oﬁiyaasbmyglmmidsmbstﬂ:ﬁedi efinved
above e.g., cyclopropyl ngthyl, cl obutyl,e g
dlsuwa}t@b@pmon%& Wlarma%omiﬁ?e i aliad. %@@5’?}}’:5{%\) P 3adikydrpisgindol-1-
! Y
yl, 1,&23‘; c?hg%t%lso&ﬁn[)ﬁ'lgl ég%?;gl $ oé)tgutg%' % ?ggnétwqaﬁr three RY listed
irnmtaddatlelymmyb oXYy, and t he like. [0056]
"Cycl oal kyl oxycar bonyl am no" refers to a -NHC(O OR

[o115pdicp! YWﬁfoﬁleRpire?e&éﬁ:ér@% k¥dondoudd bMRAnADOWUSTis8h& - wherein R? is

cycl opropyl oxycar bonyl am no,
a grapoff éprenila/(adxycar bonyl-ami no, and the |ike.

Rd

where:

RY is hydrogen, hydroxy, alkoxy, amino, alkylamino, dialkylamino, haloalkoxy or
alkylsulfonyl;

R®and R¥ are independently hydrogen, alkyl, halo, alkoxy, alkylthio, or alkylsulfonyl; or
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[ 0057] "Cycl oal kyl al kyl oxycar bonyl am no" refers to a
-NHC(O) OR radi cal where R is cycloal kyl al kyl as
wdebi7rest3above e. g., cycl opropyhnet hyl oxycar boRgirais2ie6/025996
cyclopentylnethyloxycarbonylanino and the |ike.[00581
9 and R ?Rgean ?d eltfe byl th@&irﬂ&?actoﬁg Yo %ﬁﬂ:ﬁq ¥ att hed form 4,
con |t|on 0 anlna art thereot and-inclu
5, or 6u mﬂoaahdthycmbylmngl wdrer¢ihahe rmgwdo&ng:aiume drdxgplaoed by ny@ﬁtor —N-

nedlc or veteri t.her apy applied to that
where Y h?é?rocsr nngt‘ﬁ@’“‘%‘? % sustiidecwit PR orchvo ATk lapy.
@ [0059] "Dial kyl am no" neans a radical -NEIR where R
R® is anylj heteraary, cyvitetion dehd:tblgocwlklycbptmﬂalﬁeéubsmnitddeﬁﬂn halo, alkyl,

cyeloafiy; e RSl Ak oo oA o no@kﬁ‘wsﬁmam%d the
cycloah&ﬁ‘k?arbc[ vk c&éc@bl%ﬂf%?faﬂﬁ}*l@a?@o dﬂ?}%‘fycﬁrﬂoﬁgfgﬁﬁ% r%mino,

and are |ndependently sel ect

alkylammoy dialkyjahioal dyINHCONRRE wheraR iy hydrbgar anajiefl lapd R’ is hydro gen,

kyl 1 hoal kyl , . ar ar.a
akyl, Quef T oo AR ARt Mheteif et Bog betontRuRlig  ihonStatty
substitélic@twWid 68, o or thredBIY! propyl am no or
i V.i V-net hyl et hyl am o, met hyl phenyl ami no, and the

li Ian1no is a subgroup of disubstituted
[Ollﬂan‘hﬁo].h%f%li‘)tg "Fused heterocyclyl" means heterocyclyl

4. fadical as deflned herein that is fused to an aryl or
R™ is yudregesa pyqroxy, pikoxy, anainp allylp@ime; o déalkylamino;
2, 3-di hydroi soi ndol -1-yl, 1,2,3, 4-
R%andiRs¢ achindependandiyihydtoigen, h-llyyl,, hakn (}ilktolxg, dlkydthio,[d@@BA]sulfonyl; and
3. Halo" .refe s to fluoro, chloro, brono or iodo. [0063]
13&@@?88fﬁ§?“‘?efers to al kyl as defined above
substituted by one or nore, preferably one to seven,

N-hal o" ato as spuch.terns e defv in thls
= Ilcabn Haloalk |ne%w§ia alkyl [i:j
afoalka trihalo anaIk aﬁdtWM?lee/’

chl or onet hyl , dlchloronethyl dlfluoronethyl
trlfluoronethyl 2 2 2- trlfluoroethyl perfluoroethth

=P, 2-trifl o- jrdi chl ar qgt hyl the . NN
HNEZ%64] " Hakloal] koxy¢/ erSJLﬁmgp gfdfgz]cah efe, RLJQ
al oal kyl gﬂoup as &E ned a

trlfluoronethoxy 2,2, 2- trlfluoroethoxy
Iuor thoxy d the |ike. [0065] "Heteroaryl" as
rou gE]P%Ft/D a group denotes an aromatic
Dcy or b C?cllc noi ety of 5 to 10 ring atons in
Whi ch one or nnre pref erably one, or three, of

Opﬁonﬂﬁgfa@ﬁu@re% S0 o, B Shisaih %ﬁ%ﬁ%g@  figloalkoxy,

nitro, By IFRREIRS, Qﬁ%l@hﬂc\y&aﬂﬁhﬂaﬁﬁﬁd’ Icyabmaﬁan@fdmmaaﬁﬁo

are not l'inmted to, yrroag uranyl hi enyl
lkylomaﬂa@nylamlm,@mma&lw aming, @ikylmannpUaIiHIC;QNRR where R is

hydro gefx 'o? ﬂéy}/and RAk 'h?&r% XA aH&X rc'ygfoaﬂclyl or cycloalkylalkyl wherein
cycloalkyl and cycloalkylalkyl are optionally substituted with one, two or three alkyl.
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pyri mdinyl, pyrazinyl, pyridazinyl, indolyl,
benzof uranyl, benzot hi ophenyl, benzi m dazol yl,

wquooTeosssyl , i soqui nolinyl, qui nazol i nyl, qui negaiusenk/025996
yrazolyl, and the |ike.[0066] "Heteroaryloxy" refers

Y
ho s ﬁ.g{meroaryl as defined

lUllI7gov o@pﬁ%i@ﬁ%ﬂﬁ %A@gﬁﬁpgfrfl I nyl oxy, indolyl oxy, and

the I ke [0067] " Het er oar yl oxycar bonyl refers to

\IR r adi caly mere R S)het engaryl as_dét ned |
abov Sg.;, pyriginyl oxyel onyl", W= NN 4
pyrl m di nyI oxycarbonyl, and the I|iKke. [0068]
"Het er oara " refers to a -(al kylene)-R radi cal

wher @R |shhe/tler oaryl as defined above e.qg.,

pyri di nyl e 1- or 2-furanyl ethyl,

i m dazol yl met hyI , and the like. [0069]
optmﬁdﬁiyeubaﬂale& whittotyiog gl yydloalbylecwldaﬂcﬁalkﬂ alkox R cycloalkoxy,

radi cal r Ris

nitrog a&ylcamp[niy W S8¢IR %l)%tggp e d g}“f’clga?lz &Egrlcgr%%\ﬂ%amino
aky%c{a{éﬂrogxg%ﬁ% GhiNg, AN ERAiRS) r&ilﬂkyﬁﬁlﬁlnd ke -NHCONRRO 6@kre R is

means an - radi cal where Ris
hydlbgtreowkyll andél’dehydxegbnhﬁkel nycleallgyl omspclaglialk i wherein

nyl.t hi t hi.o n e lik 0
exeloglk iy Doty BT Hresptta frFun ks i prie, Vo e upegtiog.
het eroaryl as defined herein, e.g., pyridinylsulfonyl,
[0118hi dimpngnomersferablanBtisie | i ke. [0072] " Het er ocycl yl *
refers to a saturated or part| ally unsaturated, nono

y ~

or bicyclic radica f 4, 5, or 7 ca n ring atons
wherei n one or prefererl{lgonar 4Np,_lor three of
the ring carbon atoms are rep aced by aMet eroat om

sel ected from-N=, - -SO, or -S(O -_ and
opuomallyrsabstwm@d avith lode aﬂqyl tcw@loalkmlg cralealbyialiph @Hmaryecycloaﬂcoxy,

T

akﬁmical%np@h@m afytlo, bik§@mAso, dﬁlk}ﬂadlﬂmebﬂ—NHCONRR where R is

Representati ve exanpl es jnclude, but are not
hydxogen pralitaband R isjiydrogess 511&31, iowgioalkylypp l?ﬁﬁﬁnw{wf emn

o SRR 1 S oo

o AR SR o B2 S L S A

eridyl, pyrrolidinyl, pyrrolinyl,
Whegéd?num i di nyl , 3, 4- di hydr oi soqui nol i nyl

di_.hyd and th
o b 2ol B B RO
eth}ﬂﬁflﬁbr RPréR1&isine] 1@01ﬁ\§py1§?rﬁiner digeeydanin Omethpldttiydaraino, methyl(n-

subset of the heteroc group as defined above

promd}map? apbrosthylgsopsepy %a@mo, m@r@r@fe@l}a hydeggey h&qlrgjilemethoxy or
ey SR s R AT RET Y B ET LhaAR rfetony

hyd®dgehdny| net hyl pi peri di nyhnet hyl, and the Iike.

RY and R* are independently, fluoro, chloro, methyl, ethynyl, methoxy, ethoxy, thiomethyl or
methylsulfonyl, More preferably, R%is hydrogen, ethynyl, fluoro, chloro, methyl, methoxy,
methylthio or methylsulfonyl and R% is hydrogen.

[0120] Most preferably, R is methoxy, RY is hydrogen or methyl, fluoro, chloro, or
methoxy and R is hydrogen.
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[0074] "Heterocyclyl oxycarbonyl" refers to a -C(O OR

radi cal where Ris heterocyclyl as defined above e.g.,
woipEroosi3ay | oxycar bonyl , tetrahydrof uranoxycar BOMRIS2006/025996

and the |ike.[0075] "Heterocyclylsulfonyl" nmeans an

121> rﬁgkegﬁhy,pl pérg.ggpﬁli?%f%geﬁnﬁl ﬁ?%ﬁly?" as defi ned

pyrrolidin-1- yls?lfonyl, and the like. [0076]
(RHyslr oxy" means R¥dzr adi cal . [ 00771 belydr oxyal kiR 4.,
epans a |inear ngmbval ent hydroc n radi cal of >ong
Nx_8%r bon aZbnk_ or. ar®dr anch
" foclar bon radi dal Jpf Jthree to si lar gons |
R¥"Substi t ut ed wi RFEDwe~af two: hydr8
that "if two hydroxy groups are presentithey are not
both on the sanme carbon atom Representative exanples
wherencl ude, but are not limted to, hydroxynethyl,
2- hydr oxyet hyl , 2-hydroxypropyl, 3-hydroxypropyl,

| ,-4b X 1) A2 , t I
SRR SRS L0 SRR AV o YRR sty -
(hydroxynethyl) 2- hydr oxyet hyl , 2, 3- dlhydroxybutyl
Ris ‘?ikYiLEﬁ fsreblymathlyl and 2-
(hydroxynethyl)-S hydr oxypropyl, preferably
1Qhﬁ@n@mmgmmﬂnypﬂmﬁdﬂyhymngmypnmpyl and 1-
(hydr oxymet hyl ) - 2- hydr oxyet hyl . [0078] "l somers" nean

R@1§8ﬂﬂ9&@@%n%&b§%ﬁ?¥b%nﬁkhm Rayidegel denti cal nol ecul ar
formul ae but in the 'nature or sequence of

2 h f th
123 T PRttt T &1 e ar ?angeﬁ{erm

of their atons in space are terned stere0| somers”

=~

St gr eoi sopers that dre not mrror imkages of one R
z Srpdle ter e ’f eoner 'Loi spaRp g N _R®
< are non | e m rr lades)are te |
(Rf ., enantli-oner s ?)%Zsomet__nes %{al SO rs".( &arpony
atom bonded to four nonhi dent| cal egubst i 't uent s Wo2 ‘

termed a "chiral center". A conpound with one chiral
7* andeAiitaed inidbpdndbatty I—@Doﬁ—nﬁﬂt Hear b ceplaedby®, pafpablyt-o-;
chi rallty is termed a "racemc mxture". A conpound
R Lethfjan one chiral center has 2" 1
lséenah |omsr C paylti?s where n is the nunber of chiral
d . t.h nore than one chiral center
R 1s§1é{§rog§1?g{mg{ﬁ})fgiqr?gya%nhydﬁqﬁegaﬂ@w di astereonmer or as a
m xture of diastereoners, ternmed a "diastereoneric
R® isvisdafined fonanbgrogpél) eboveal center is present a
st ereoi somer may be characterized by the absol ute

[0123jonWighi eel DBVO fropali)-(ih), kad noedpeferrefiigohpstodntained therein, a
configuration refers to the arrangepent in space of
more pReEE gfqup 94 eEakdadn el VRETPIRANE R ales e eRtionally substituted

witt BB, AR, pR0n SRR EhugE b o Mo iorony, gy
2,2 dimﬁhﬁpr@ylj lAz-dﬂmmleylpnopgl i 21 sinedthylpdopyl, kpcdopdpsi) dyclobutyl
cyclopgjgtp(g ggclgﬁ? i I ogfopfy et }tfleé}%?o%utyq]me’%yl nc‘}’r&‘?)gé:ﬂty ethyl and
cyclohexylmethyl each of sa1d cycloalkyl and cycloalkylalkyl rings being optionally

substituted with one to three substitutents independently selected from methyl or ethyl,
preferably methyl.
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determ nation of stereochem stry and the separation of
stereoi soners are well known in the art (e.g., see

wOAdwansssl Or gani ¢ Chemistry”, 4th edition, MPCIUS2006/025996
Jerry, John Wley & Sons, New York, 1992). It is

R S T RIS AP .

more preferredagrout of conporpdsss that whpreisthb RS nngs are optlonally substituted

it 5 SSHEBER, LA Thes ARNSBERLL L0\ A e e
dll’nﬁl%)l@ﬁl?ﬁh‘hﬁd})/ Z-Mﬁb@%ﬂﬂdnﬁhgﬁ-meﬁ@ ﬁlﬂiﬁ()l 2,2- dlmethyﬁpro%)Flammo

am noal k het er oar
1,2- dlmetlyimapﬂbmmo &d- dimﬁthtyh:doméammn, cwlapropyiminyl @rdohutylammo

cycloriiylafir Syeiibiundh Poiiaftos gel e n erbudmogyjHaino,
C}'Oloﬂéﬁfylﬁ@ﬁl‘%arﬁlfi@tcy&lﬁﬁeﬁﬂ&’ﬁ@tﬁ%&ﬁﬁﬁé ndiBACbARTaRENt OF

circunsfance may or ‘may hot occur,” and t'hat t he
ethylcabonylapine mrqm&nadmslamm dﬁne@ylnﬁe'ﬂmhdmlaauamtl br

cimerf IR R R 3-SR, ohED pbtiRonstamine,
2,2- dlmleﬂgflprﬁpﬁ@arb&n}@ﬁﬁin@,nﬁ,hl(ﬂmétﬁg’@%ﬂywaﬂfbn@dahﬁn@ ner-or two

substituents independently selected from al kyI " means

dlmethsﬂaliopmérb&nblﬁmn% cyqlwonﬁyarbimmymﬁo@yqbévugdmbmmmo
crton$i et o 5 LAl A O BB R,

cycloH\tt;dmedglebonmem@,&:y@lfopmtyl&rqﬂqdcmlbcm‘yldﬁimﬁyI a(T).
i de derivative nean a corrpound of Fornmula (T) in

CyClONgY PR PRGBS Sobboy ARG e St gming, |
propmg&ca@o glaﬂnno Flyﬁlbtﬁbﬁﬁlo %b&ﬁﬂlar@iﬁg, %'d%fﬂ?%&ﬁﬁ%cm%nylammo

esi red phar’macol ogl ca actirvity

2-meth}ﬂp1@pdxmmy}mams ltmethgbwmywrbmmlammp, Z2uses and

0 t o the e.as_we s the str ur al
dimet SRR ER S g SRR P o oo FulTAG & lsbas
dunetl@ﬂmpﬁﬁﬁﬁarb[)l@@ﬁﬁﬂno Phar maceuti cal |l y acceptabl e" neans

that which is useful in preparing a pharnmaceutical

0S i.c_and
01250 SR 8l o RERE B AT RO S gortsinea
thereir, aa leuclemotdprefanted groupsofaospptailietaowhyeier i nary use
as well as human pharmaceutical use. [0084]

X is—OBharmaceutical |y acceptable salts" neans salts of
conmpounds of Formula (T) which are pharnaceutically

eGSR R B B L3RRS Sheaoms o

cycloaﬂ@lﬂk?ld Efc&'ér%ly%ﬁdyl 8r é}@ldﬁﬁ@léﬂdlhpﬂefb?ﬂﬂ?ﬁie%ﬂcéﬂ%ﬁ 7P gﬁﬂ)gl n-

{ rochloric acid, hyd d, sulfuric
butyl, nmen Y& raep-8:enyh pEqper2-1l, éém@jhylathml ﬂheethylkmpyb r2-mptﬂ119r1pr0py1 3-

methy R GHEANE, BRSPS b aRSEiy D ER R Sr Brion o
methyBﬁIfdnylﬁieﬂQ@|dr@yc&lébldylrrwmylVMbrapt&eralblgt‘éybl@btﬂgllnﬁ’ethyl ethyl, or #-

mal oni ¢ aci d,
propyl; and

R® is alkyl, aryl or cycloalkyl, preferably, 1-methylethyl, 1-methylpropyl, fert-butyl,
cyclopropyl, phenyl, or cyclohexyl. Preferably R is tert-butyl or cyclohexyl.
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succinic acid, malic acid, nmaleic acid, fumaric acid,
tartaric acid, citric acid, benzoic acid,

wo-2(0¥/00y338 oxybenzoyl ) benzoi ¢ aci d, cinnam c acPdT/US2006/025996
mandel i ¢ acid, nethylsul fonic acid, ethanesulfonic

028,y 0B R, 5 g st g s i

prefefred latowp@Tesmpoasds is tiat whaeind, 2- napht hal enesul foni c
acid, /7-toluenesul fonic acid, canphorsulfonic acid,
. i 6 t 512518 r [ ' :
Eis é(f(gggﬁlg-gfﬂo\ﬁfl)f% g: I%%lﬁy(ﬁcly R AR BRI 16AT BN, oF héEl Hralkyl wherein
the arbrdhitic migighy bptiaially (sBbstindedwith dne oetwo- ledo, paadgtably, R%is cyclopropyl,

aci d), 3-phenyl propionic acid, trimethylacetjc acid,
-CH@ék)I% afilyr% mmﬁ ﬂnchmﬁl,enﬂa%##@aﬁophw ; Za@'dbf,fuorophenyh 3,4-
_ o 2 . L hy s hai .
dichI g3, A ol b Ao R MG PR

i k [ 5] .Pharmaceutical |y acceptable salts . al.so .
(0121 cfilac SRR AP bp 6 g SR o6 PR BE 0P eRi A hereln a
prefel®l GrdupRirRbRipBuRdSS 8t whkiRincapabl e of reacting with

I norgani c or “organi c bases. Acceptabl e i norgani c bases

m i R G P B R S Oy L BB,
-CHASCEDLE @HF%@E%%IJ@EQ&-hiﬁfétﬂiﬂ‘m??lt‘@ﬁ%ﬁﬂl&ﬁyl,

di et hanol am ne, "tri ét hanol am ne, tronet ham ne,
methbdkyoatHoply phethpiienebetoxyycatbenyiniethyl [ -OBBE| OXDEHpT=CHNt

QR (b ORI D RE A S,

i ' ( | 6. .0. b
'Cﬂﬁg)fgﬂ@yﬁa% eCHRCIORMAY, CTRIARObE plﬁe&éﬂ%(fe g. by

Si'S) to a ‘conpound of Fornul a For exanpl e,

n t of conpou of EFornmula (] ont.ai ni.n T
o124 i3} Versnfhef BBt e in o BtR tads S SPBR ALY e ymgrpin R s
a grolip of Rem&y @)t nol ecule. Alternatively an ester of a

conmpound of Formula (lI) containing a carboxy group nay
be convertible by hydrolysis in vivo to the parent
nol ecul e. Suitable estgfs pf co pnds of Fornmula (I)
cont ai ni ng a hydroxy gr oy arfor exanpl e acet at es,
citrates, |actates, t a4dh .. el onat es, oxal at es,
sal i cyl ates, propionates, sucéinates, fumarates,
mal eat es, met hyl ene-bi s- bb- hydr oxynapht hoat es,
gentisates, isethionates, di-p-toluoyltartrates,
met hyl sul phonat es, et hanesul@honat es,
benzenesul phonat es, ] >t ol uenesul phonat es,
whereycl ohexyl sul phamat es and qui nates. Suitable esters of
compounds of Fornula (T) containing a .carboxy group,
RY i@hRirb &, BYRORY QIkdXSS anfe sakIR@tho) Hialis/l BB Shalodikoxyldrug
Néfggnges., %98%?@§8, pagey379. Amuggpecially ungﬁl
alkylsulfpsglof esters of conpounds of Formula (1) containing
a Qédroxy group, nmaybe fornmed fromacid noieties
RY arsient 8 etediflddpendertyan@reies il sihi R\l p dg R0 Sdr atitylsulfonyl; or
Med. Chem, 1989, 32, pp 2503-2507, and include

R and RY or R*! and R¥ together with the carbon atoms to which they are attached form 4,

5, or 6- atom heterocyclyl ring wherein one or two ring atoms are replaced by oxygen or —N-

where the heterocyclyl ring is optionally substituted with one or two alkyl;

R® is hydrogen, alkyl, cycloalkyl or cycloalkylalkyl.
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substituted (am nonet hyl)-benzoates, for exanple,
di al kyl am no- net hyl benzoates in which the two al kyl
wgnreowreesssay be j oi ned together and/ or interrupPed/us00a1025996
oxygen atom or by an optionally substituted nitrogen
0 e al kyl ated nitrogen atom nore especially
w“ﬁr{)@)hoﬁ%ﬁ%%’t hyl ) benzoates, e.g. 3- or
4- (nor phol i nonet hyl ) - benzoat es, and_, )
R" ig hydpgsH, hy@rek Bzalkaxy, yminee plkplaniao ordigkylgming;
4- (4-al kyl pi perazin-1-yl)benzoates, It is understood
RYatdRE atdiadepmaentiynidydrodensilkdl halo, allsey, alitylthibsor alkylsulfonyl; and
s.Application to describe conpounds of Fornula (1) are
R™ iprp hydrogen, gikybaceypealledd al | possi bl e prodrugs
t hereof . [ 0087] "Protected derivatives" neans
[013dEr iWiliih Viesatoie pesfamethgioums a Rerepieferfdd)growp efdomipaands is that
reactive site or sites are blocked with protecting
wheggitsups. Protected derivatives of conpounds of Fornul a
(1) are useful in the preparation of conpounds of
R% s dydaoken, (diroay, inethokpreieixy es prappxpdsapropesy,qacthdpwine, S
ety G U Sop YR P e i gy lamino, methylo-
{d ' | RoreYdBi@B1ys hy &b Serllydrb®n; methoxy or
prop??%%ﬁ%ﬂngsn %@gﬁ@@@%ﬂg@g@ ﬁéi S . aﬁdjér stgoo th%?y Y
dim¢thgaminee svearmdore| freforabiit inethoxis e ltemativalys exgpmosapicatly
h drdes(:.ri be conpounds of Formula (lI) are nmeant to be
Y npassed all possible protected derivatives -
thereof. [0088] "Therapeutically effe%t i ve anmount"

RY apg Rivcare ngependsily, flyoraichlogmancthynsthyntlanedioxy eifipxy, thiomethyl or

. far tr . . . FEici o
met Byt ol by R REROG, byBif fe b ool E ethonsy,
metHiyllthiwnér methyleuidnsyl ang R&dshpdegemt i on of a conpound of

- the present invention and includes: (1) preventing the

'S b i inhd NisaRien WhinehyllB086, chloro, or
ml%?eg\?ésgggifgmt)%?heﬁdi sedgg’eﬁblgt do€s not yet experience
methnxydhdﬁdﬁgslwﬂmggm hol ogy or synptomatol ogy of the
di sease, (2) inhibiting the disease in an ani nal that

[0132F SXPeWihif thatdve %rﬁﬁ*_ré&/grﬁ@p {Iearidahdvelpagfrred groups contained
synpt onat ol ogy of the di seased él .€e. ., arresting
theréir arrevien aeore Prssersett SIORP pheomRauRds sdhatayeran:
synpt omat ol ogy), or (3) aneliorating the disease in an
XisauD-fral that is experiencing or displaying the
pat hol ogy or synptomatol ogy of the diseased (i.e.,

R ST ARED R A RDLERIBHRN, sy, o, o
cycloglitylation poeferbkyalkpmt cRoloalkylalkyt, pgefarably taethyl, ethyl, #-propyl, n-
buty‘i,y ;f-{)gn%lrll,(grlop—ﬁgnﬁ}/ 1%'08%-%'1,31' -x@é{h'ylethyl, 1-methylpropyl, 2-methylpropyl, 3-
methylbutyl, cyclopropyl, methoxymethyl, 2-methoxyethyl, methylthiomethyl,
methylsulfonylmethyl, or cyclobutylmethyl. More preferably cyclobutylmethyl, ethyl, or #-

propyl; and

R3 is alkyl, aryl or cycloalkyl, preferably, 1-methylethyl, 1-methylpropyl, fer¢-butyl,
cyclopropyl, phenyl, or cyclohexyl. Preferably R’ is tert-butyl or cyclohexyl.

[0133] (a) Within this group D and D(1) and more preferred groups contained therein a

preferred group of compounds is that wherein:
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Preferred Enbodi nents [0091] Certai n conpounds of

Formula (1) within the broadest scope set forth in the
weumTawys3ef the I nvention are preferred. For erampuisen6/025996

[0092] A. A preferred group of conpounds of Formul a

Bie (OO TIOR8, SEAENEILR MR bl i

the arohreatie iringtih eptivnalipbubstitutethwith ongor maiallqg psefbmblyg Rf @cyclopropyl,
with one aqr,two hal o, pr ferably R6 is cycl op

-CH(CHaRopebpir Ryisehenyd, f-ch nyl, 4.4 1:}3?1@ 12,4~ dlﬂuorophenyl 3,4-
A o e e A L e *ly’ syt

[ 0093] B, An
013417 ofHds ?@ﬁ@f?@&@p %&ﬁ%&(ﬁﬁé’%g sdgqoygé ontgiged therein a

prefe%ﬁ#gd@of%ofn ouddd PR dnMbgr € R10 is as defined in the

of the Inventlon Preferably, R10 is -CH2CCH,

Eis -m%?? l%% 8‘%}’{?&% Wqﬁ%ﬁ& o?"?l}/e Invention. Preferably, R' is
-CHch@‘IPXEH&%@ﬂz, CFBI&}S';/ %ﬁ@g%ox%@ O N,

metheﬂda@(o@m«ﬂm toriGE(HNo &3 Yoty .- CHEC( Q)OI 2,
BTy Bl Sl b
'Cﬂmﬁ‘giﬁﬁdm)a CRIGRFGHCE “”%??‘%%"E\Wf’ substituted
o133 ot EY o iy Qe%p%@?%ﬁw B hodisBids B Gty above

includ&t ahl/éomlﬁﬁzﬂib'ns oﬂpaﬁﬂ@tﬂ%ﬂ andprofeiryd grouPQEﬁIEéél stated otherwise.
prop-2-enyl, propyn-2-yl, "1-nmeth
1- met hyl propyl, 2-nethyl propyl, 3 nethylbutyl
cycl opropyl, nethoxynethyl 2- nethoxyethyl

nmet hyl t hi oret hyl , et hyl suI f onyhnet h
cycl obut yl met hyl GE JHA%H CJ%E utyhnet hyl
ethyl, "-propyl or n- butyl and RS is al kyl,
[0134]y cCombkg{ﬁds ob thlainylentiorm’aa bpmdrel’ogrbhg/meﬂlodeﬂmid:ted hythe reaction

o tert-butyl, cyclopropyl, phenyl, or
SChe”éiﬁgﬁE‘Bﬁé‘i{; v‘pPr eferably, R3 is tert-bvAyl or

cycl ohexyl. [0095] (1) Wthin the groups (A), (B),
[01374( aThe stadingaaterialcndoeageptsafsed meme@mmgrihesc enmpbwest$ are either

avail{le B onfn iRl elbp B Rt A RUB S RAP 0P BN s yis

Bachéil{Tbirhtdeedalif ), br Sigtha (SiMLoutshVRE) orQfe ﬁ@?ﬁre@dy methods known to
i ndependent | éﬂlsel ected from hydrogen,
R

thosec,sﬁuegan kg art Vifg proggdiss s fgrth mmf@g@ces glqu@@fleq@ga@i Fieser's
Reagfl P30 o ASHARUEN 851 1P s COBPRIES S 1o o
Chenab\ky bf-@adbon Y]ompamyds, Vahmhdsyll—S amd $hspldrharylh (Elsev1er Science
Publighers, (3500 WrbaniE R¥AHhS, Yol ombs 1-40 (John Wiley and Sons, 1991), March's
Advanced Organic Chemistry, (John Wiley and Sons, 4th Edition) and Larock's

Comprehensive Organic Transformations (VCH Publishers Inc., 1989). These schemes are
merely illustrative of some methods by which the compounds of this invention can be
synthesized, and various modifications to these schemes can be made and will be suggested

to one skilled in the art having referred to this disclosure.
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am nosul fonyl , am nocarbonyl, heteroaryl,

het eroar al kyl, heteroaryl sul fonyl, heteroaryl carbonyl,
wboebtm@rooss3y| oxycar bonyl , heterocyclyl, PCT/US2006/025996

heterocyclylalkyl het erocycl yl sul fonyl

e S L R A R T R
purifieqs RekirRd @sing cBAVeAGERH ¢ Q6s, %&ﬁhgm nok ﬁﬁﬁkh% fitdakiBn,
the carbon atons to which they are tached, forma

distillasien, cryystallizations phrom@tﬂgwénd and ttlm Idkey Jugh matergpls may be
charehc O gg gllﬁllﬁ 2 n\gegﬁonag \é\ﬁe&ﬂse, tilgquﬁ) %%)p }_fs1%h1 g{):ttgfaﬁtst aﬁlg spectral data.

het erocycl yl ri nghls optional |y substituted with one

5 [0139% {Umespsrepificddndher eontrivss thetreaasions desstibedbrieindakerplace at
atrnogﬁﬁe%%rés%u{e o%hﬁ Hen{%%rdtlﬁeggr{ 'e qogflﬁlﬁ?{?, uzg g Utabec? Itm l"]C more

prefeadily lfr,onﬁilﬂﬁizwwf’@rtb abotlt 495 10, and Yeds0 Bidfethbly at about room (or ambient)
cycl oal kyl al cycl oal koxycar bonyl ani no,
tempggp@qrg,aq &yF‘%ﬂ“ﬁEépd;(ycar bonyl ami no, nitro, al koxy,
cycl oal kyl oxy, aryl oxy, heteroaryl oxy, halo,
[0140|]al ﬁathleybactlba& dattivedyherdipalien Xythay bandwessary to protect reactive
: carb ubstituted, am no, disubstitute
10 funcopsp BIOURE. fp 5¥ﬁwqoﬂ¥d§eﬁye PEINOMTBIIG: P ReCHEYRVEPYRP W Vg these
are d@éﬁ?édqa ke hiadiydaukh) tcRsvoﬁt ﬁlea%mt%hlp\éﬁ%ﬁ%ﬁbh e e IBHS.
one, two or three alkyl; and R4 is al preeralyr
Con\tenbmnql fpnasedting gxowlmbe'cbetusad irndcchuiaste wiik sehd®d prastiog tfor

exalr dr o? EDW& rge?lg])anévh ?E&Ie E@lts }ns')fpﬁ'ﬂff:gbeeﬁrm% @Qgﬂnzc Chemistry"

JohnaWﬁ@y(ynd Sedsneogqal kyl am no, di al kyl am no, hal oal koxy or
al kyl sulfonyl Rd and Rd2 are |ndependently hydr ogen,

k ul 506 1
15 (014 “Lomdfnd ottt Ml ?15 2090)RH RLCORINR RS and X, RY,
R?, R anERt wreuk demlddhﬁmeemmmmtyaxfm@ajmﬁzaﬁtmndcan be pddpafed Bi6teeding
het er ocycl rin vvhere one or two ring atons are
as in thefollewan ea(?k‘?ﬁ €%e the heterocyclyl ring is
opti onaIIy substltuted with one or two alkyl; Rd3 is
aryl, heteroaryl, cyclResickigh Sohethefler ocycl yl
optionally substituted with halo, alkyl, cycloalkyl,
R%:ycl oal kyl al k}dz al koxy, cycl oal koxy, nitro,
X al kyl car bonykam no, cycl oal kyl car bonyl am no,

cI oaI kyI al kiyhcar bonyl al koxycar bonyl A 0,
omh a ﬁmm A0 cycl oal ”E%OPG
Icy I oaI kyI al k or N RR  whay My qf ogen
&

PGt ~al kyl and R | S hydr ogen,_ al kyl, cycl odl ky ,
cy’cl oal kyl al kyl? wherei n cycl3oal kyl and cycl oal kyl al kyl
in Rd3 are opg2ional ly substituted with one, twg or
t hree al kyl >{0097] Pref erably,

5R6 OH
alkylo/U\N%O HzN\)\[( o (—)W/ \)\[( NROR®
H o o) aIkyIO )}( 4

Rr?

alkle /kn/OW(N\)\‘( o

O

2
R
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Rdl is hydrogen, hydroxy, al koxy, am no, alkylam no or

di al kyl am no; Rd and Rd2 are independently hydrogen,
wabkboriopsdsal o, al koxy, al kylthio, or al kyl sul f orgir/US2006/025996

Rd3 is a group of formula: optionally substituted with

[014%@' pe lté‘cﬁ%n of la%ﬁhg }Stot?c‘fl%g gpoeﬁ% nllaéu@( hs ¢c7)- M@(ycarbonyl

koxy, ni

benzglpgyeazbdayl, aad blmlylteam mpyrralidhhaminmdmﬂ lo§ formubeoh ywhariP@®is a
al kyl oxycar bonyl am no, ami no

Smtabﬁ%f?’[byl’(&RM%PU%%P%PWFT&W@BW @yé|?6w£§| aeiay dgfingdgn the

M{Qﬁm] &;F&r k

Smh)%ﬁ'r ogen, a tky ; Ocyc oa?x% g)??%’% %g'l ?(ﬂhF %u&l odiitions

emplobhet foir thecanaino @kdwcttn@rgﬂowddpeﬂdslqd thé hythreaafeth@ptdtwr@ gryup For
substituted th on two, or three al [.009;

exmﬁ%ﬁﬁ?émsyeﬂ ipvyear Ol bifs rsmoveérbﬁﬂr%@t%sﬁqf&nw% gn Yacid such as

hydrgcilhg ddd :% Ed W\‘J%&l@?{i%ﬂt%{l@g %:SI d(_l) leot@irlﬁwdrofuran and the like. Other

su1ta‘alekyﬂrcomnlpmastyttarg groupcwith matbtion mdhmny Ifaxrpumng them on and

e PR P SoR CHPAIeC i P 5, & H Ry Pl Crops in

OrchN&Sﬂt?iz%%l AHAYWARY BOSoR! Int W‘&%mﬁ@ﬂﬁ&@oﬁo&ﬁuﬁﬂq{aﬁ € Prepared

or alkyl and R i's hydrogen, alkyl, cycl oal kyl
by meghooukt khatvkyh thereet: dSamesach mthoyﬂs msmdaam@mmlom US

S L R IRE T -
B R AR I AV A AR A T

[014%&%%%%%1(%@9%(““/ a%ﬂ%ﬁﬁﬁ&%{(«? ?g%}%@gir nf)wh?re R’ 1s as defined in

the Safinhady oﬁﬂie;lhwitmn undexqiebydha rouslingayaditioa chydhanmmprowdes a

comé:ﬂ%l(l:ll |%E| W{y hereg Fﬁ/ _&j@&l}\]—ﬁg\l pup(ﬁ{ 15&%@505 Iﬁ%ar(]: gt;g.%ypqcally

cam@d&ﬁt%kﬂ@’odrééehé‘é oPW&lighR oUFliRalky! and cycloal kyl al kyl

are opt substituted with one, two or three
€.g., helwpmaz{)Iainyyoxymspynrd)lidlmpﬂlesphpnmhmﬂuewpbmpﬂmﬁet(EyB)@P®),

00y RAR N PR e A RGP BAR o,

O-(TRiz88 R GBilaYol- pygl 19108 gwﬁamaﬂﬁ-xﬁ&ﬁahme&ﬂﬂ%@wc%ph&s (HESU),
and Rd2 have the neanings_provided for fornula (

1- (3m&mlawwr@wweﬂw&a@@ﬂ@ﬂ@rhYéhim@iQﬂﬂ@éEDQ)n@r B3 )dlcyclohexyl-
carbcﬁ({lgrtlﬁé gﬁéng g'ﬂeneﬁ y ﬁqg%}grg&gée ﬁl hg&llox%gﬁfotﬂazoﬁdmd)ﬁ), and a

rox

base Isﬁcﬂr oI Nﬁﬁﬂﬁsopﬁ@iyhethﬂmnﬁlm u&tﬁ}&drﬁmmm@hjﬂmmﬂo&ﬁb rad the like.

t hyl th
The }If?;g iy pém?{%l&?cfmedno%t a%/ 20atg]3 QC pre}ergbl}(? at g{)o%{n 25 9('3 Suitable

reaction solvents are inert organic solvents such as halogenated organic solvents (e.g.,

methylene chloride, chloroform, and the like), acetonitrile, N,N-dimethylformamide, ethereal
solvents such as tetrahydrofuran, dioxane, and the like or mixtures thereof. Amino acids of
formula 3 are either commercially available or they can be prepared by methods well known
in the art.

[0144] Hydrolysis of the ester group in compound 4 (PG = alkyl) under aqueous basic
hydrolysis reaction conditions provides a compound of formula 5. The reaction is typically
carried out with cesium carbonate, lithium hydroxide, sodium hydroxide, and the like in an

aqueous alcohol such as methanol, ethanol, and the like.

31



10

15

20

am no and net hyl (i sopropyl)am no; nore preferably,

hydr ogen hydr oxyl; nethoxy or di nmethylam no, even nore
wonef7aosi38y nmet hoxy. Alternatively, even nore PCT/US2006/025996

preferably hydrogen; Rd and Rd2 are independently,

10143 R PP Bs B ot LU SN <Bids o mya 6 under
peptﬂilc %&QBXQE Qﬁ&r cRlaon¥ las déécﬂgéd) bhovB bRIvides %ﬁiﬂound of formula 7.

thio or nethyl su f onyl and
Corﬁppdndxjﬁ’rfom[uﬂdﬁmm optepmred bymadthgds vRdl kriosvmistthexy sotfelof which

are degorled R AR sS 1o Resp D B T Yty 6 can
also B gkg; £ AP8d| ffom w&ﬁﬁ&néq gn&mﬁﬁméeﬁﬁéwm SeheE 3Hdtdw).

can be Teplaced by preferably Za and Zb are
Briefl) afteRsuitabid tkrptectin of the atpino greup(for exramplé ss thy diBngeartamate), the

estersgmbﬁ/ B{Iﬁpnr@?ec;ugr ﬁ’?é%‘l‘ 3{0&3@ ggtgéé\pésm P@% g;ﬁslss r???qtl)%% com‘ia” %ons to form

the f&@&ﬁdnamgya-hf@oga@d ngédﬁn&ft of tHerd|dawitidan amehe% f&bﬁnula NHR’RS
I ndependent | where H can be repl aced

undd® copplafmmjioy cZaditipns ﬁ_ﬂlaWéd bypagidrafalyzed hydrolysisetf éh@am;ne

. preferably hyd
prot g ggorm oy de it RERAHQY (OF w%uppzie)eirﬁrreéi a%/elr;./gen

above. [0105] (iv) Preferably R2 is a_ group
[0146br rAdteangtiyply, the)abarreeauplipg step §am9@%§%¢1 oubrhydﬁrékgpnvemng 5 into

B T T

it with lay b, fﬁx@ketahrhmé)b.f f@inid 6hThe c@{dltaiﬂsylltlhuéd ﬁnﬁbﬂs rezwtlon depend
Rdl Rd or Rdl and Rd2 together with the, carbon

on the ramretoé therctive eqid fleriyativas Facorampe ik i an@cub?hlendeadwtlve of

5, HRGERIREYElatled bl WIS AN iabilBald @G AL |

d11s<§m6p3ilethyllamlml bﬁtchhe;taﬁd thvd mlha) oSmtahle teactlcai doftenkaBe pslar organic
h | k , 0al k I
solve%/t(;%i rsx(ljc ear; acgto ¥nle 1%};\? 1(1?1%th))ﬂ‘orr%!am(1:c}/ ¢ % or Laﬁ/e or any suitable

mixtures thereof. Oxidation of the hydroxy group in compound 8 with a suitable oxidizing

agent such as Dess Martin Periodinane provides a compound of Formula (I).

[0147] Cdmpounds of Formula (I) where Y is -NHC(O)NH-, E is —~COCONR’R® and X,
R}, R?, R, and R* are as defined in the Summary of the Invention can be prepared by

proceeding as in the following Reaction Scheme 2 below.
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[0106] Preferably, Rdl is hydrogen, hydroxy, alkoxy,
am no, al kylam no or dial kylam no; Rd and Rd2 are
wondepessdent | y hydrogen, al kyl, hal o, al koxy, PCT/US2006/025996

al kylthio, or alkylsulfonyl; and Rd3 is hydrogen,

al kyl or cycl oal kyl . [IQéacBZL ‘M:Bga t he above

preferred groups, a nore pre erre group of conpounds

is that _wherein: Rdl is hydrogen, hydroxy, methoxy,

et hoxy /Rn pr OpoOXy, i So-propoyy, nethyl ani no, R
et hyI n- propyl am no, i Sopr opyl am no, X
dlormtih n met hyl et hyl gim net hyl (npropyd) =&
ik ucﬁ‘% J‘Elf QB%r apyl ) ani nol_np PB?’e#-abl»y yaldrhgeps\-OPe
Y oX tot hoxy, et hofN orldi me$ hyl ami no, 8y rﬁ" %ﬁfe o

pre er%bly rret hoxy or ethoxy? and Rd and Rd2I o
i ndepefdent | y, Rhydrogen, fludro, chloro, net raél 10
et hynyl ,  net Hi)xy, et hoxy, methylthio or

nmet hyl su foRy nore preferably, Rd is hydr en

—set hynyl tor o, drethyl, metho NR5R6
or em@lN nyI and Rd2 IS hydr ﬁg :
preferabl;}" net hoxy or et hox RdHi s hydr@geR1 0

or methyl, ﬂluoro chloro, or nethoxy and RQZ%
hydr ogen. [Ol@@] Wthin the above groups (i) t i),
and nore pre&erred groups contai ned therein, a nore
preferred [,omp, Of coepounds is that wherein the Rd3
rings afle dbt{ okal [ fRUted with methyl, ethyl,

——TFéﬁmmm4¥N'- p - blityl , 1-nethyl propyl,

[OR- et hyl propyl , Qr tR'bu yl, 2,2,dinethy|propy|,

1,2-dinethyIpQ§pyI 1,2, 2- trinethylpropyl,

cycl opropyl, cyclobutyl cycl opentyl, cycl ohexyl,

o189 SKEBERRATER R ! LA e BB s

providys kP ahknd nohnd bNBSmBRINEhieR ub &l AdabiforSwWiE th bikyefocyanate
wth one to three substitutents independently sélected

providegariraidhgempnund of farmulsy K. eFhegiegctinatin garried oqtllg]thwmsnnne of an
orgafgg ﬁ?s%l L eg h?%t@ti@rﬁmg %?rr‘dh#éé )‘“E)dr g’?q‘l{r‘%ag él? % gt%?ag) e org% @Hgnt such

as di¢tdotohstharlscarglithe libe Retireido gsmpoendspah alza |b|e}prepared by other

bstjtuted Wi th am no, nethylam no, ethyla
methﬁa %ﬂf’% in the ﬁg/(ng}} @trﬁwt’fé)ﬁ‘l of gompoyud 9 w)1{th carbamoyl halides.

Comﬁbt[ﬂﬁt {jly s @hdwydo Vérﬂaﬁ to 4 cHﬁbM@& [% n%)roceedmg as described in

pr opy am no, 2,2-di et
SchemeA- ahowet B;xmﬂarb@pk@numts of Fotmular(BX \hlyérp RO msyd>thm than alkyl can be

o bR R AT H S B R o

carbg@y}qlhgn@ésyl met hyl am no, cycl opent yl net hyl am no,
cycl ohexyl net hyl am no, nethyl carbonyl am no,

[0149] Similarly, compound of Formula (I) where Y is ~CONH- or —-SO,NH- can be

' prepared by reacting compound 9 with an acylating agent or formula R*COL respectively

under conditions well known in the art.

[0150] Alternatively, compounds of Formula (I) can be prepared from compound 4 by
deprotecting the acid protecting group to give the corresponding acid. The acid is reacted
with the a-hydroxyaminocarboxamide 6 followed by by removal of the Boc [alkylOC(O)-]

group in the resulting product to give the free amino compound. Reaction of the amino
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et hyl car bonyl am no, propyl carbonyl am no,
1- et hyl et hyl car bonyl am no, 1, 1-

wdizoetooyd3et hyl car bonyl am no, PCT/US2006/025996
2- met hyl pr opyl car bonyl am no,

coméoxg‘red:}y%%glky 1%(#%?1{;? r&%%ﬂ.pﬁlbde gives compound 12 which is then
com%lrtrgr% ﬂg%pébghﬁ LPRY ﬁﬁ’tﬁ% ?12#51@89{169(10&0&1’16 drox%l group as described

yl carbon cycl opropyl carbonyl'am no,
aboweycl obut yl car bonyl am no, cycl opentyl carbonyl ar ai no,
cycl ohexyl car bonyl am no,
[0153Y C ok ﬁ@fﬁbﬁﬁﬁ@pﬁ}i&@l}m%ocoow%ndx Y, R, REL R RY and
cycl obut yl et hyl car bonyl am no,
R" ary ed defeetl yih thetSwrimanyled thyd Iam:mr@n can be prepared by proceeding as in the

LRSS, ot heyear b ar o

1- met hyl et hoxycar bonyl am no,
1, 1- di net hyl - et hoxycarl.tioitﬁgﬂﬂarﬁch@nle3
2- et hyl pr opoxycar bonyl am no,

nmehy@pr opoxycar bony am no 2, 2-
\%q?ﬁhyﬁ\m.ppoxycaglgo \j\ (CH3)2C(OH)CN
po

20dig'aet hyl pro ylocanonyI amno \{/r\lrl é
di meg;hyl propoxy- car bony amno . [Ol ) Wthin the
groups (A, (B), A(a), and B(a) and m)re preferred
groppsggont ai ned therer n vnDre preferred grcﬁﬁp of

%f“ EM_M 63, NHC(.G) NH- RE is ap 0-R10
ded i ngd “I'n pedier red enr‘bo R(l)—ﬁ(@v, ng)‘r(
the preferred subgroups t'ﬁ‘erqeof and i's ahk 0 Rt ©
pref@rably tert-bvLyl. [0T12] (3) W hiatky BpPsS
(A, (B), A(a), and B(a) and nore preferredogrR@ups
contained therein, a nore preferred group of conpqunds
is that wherein: Yis -C(CONH, R2 is as defined
referred enbodi nment (1?e above, .incl udi ng

th )
[0133] eflrpatawns el dinssorotreed gming #5id eRmmPed ofdgrmyla 1%Wlth N,0-
dim%ﬁ&]tﬁ@xﬂ?erlﬂdef &ﬂltuﬂl@q‘/eﬁg(rﬂagzﬁ lfék Hedided e NFei

Inven lon, pre , nore pre?erab y
compeurid dfifosrhulp 041 B?_lonfpb)md&’ dﬂfmmmtlh &3 gambﬁpm‘epdk)ed ﬁ(oB) commercially
A(a), and B(a),.and.nore rre S co ai ned .
avaifhf o sedh ke TP S e gpd S E GRS R BEPLS P nown i the
anevliizéd MSWEL. T fment f d
at. @tﬁ%rr%ggi%?ynjﬁmm%fe%e%seg het er ocycl Fepgn e ot compotn

14 vofit 2 smitableyredusing agent sghwk tithiwn eluminiym bydrtd%rle @ spjable organic

sollegﬁdsegl? nd eﬁ‘a]??y&r%@% ScLe th{é 21‘1;1)(8 Bla féé(s: 51} a%)gx% aﬁ ncﬂ?é ﬁdehyde of formula
15. hysbmzsmaifleu @id<p5<weth Iayétoneadpamgidﬁwproxaﬂdrsydomﬂofumyb which is

al kyl car bonyl, aryl ar al kyl aryl sul f ony

thenarpgqt@chwﬂb ﬁylri halidg rrmlyxdaw% ﬁ%ﬂPO%ﬁ’r o demnily Ry‘iQH where R’ is as
defi éeq @%ﬁ?%\% %tgt% %&g{léllrg tg éfﬁ tglg ?E%l%ly&éﬁloxyl ester compound of

forohdé €7.0ar yl oxycar bonyl , heterocyclyl,
het erocycl yl al kyl , heterocycl yl sul fonyl,

t :
[01% efl ftent ut&’g‘%ﬂ% 17 NG ST ol Bf(ifo?ﬁiﬁﬁof‘)ﬁ!nder peptide coupling

nosu

conditions as described earlier, followed by oxidation of the hydroxyl group in the resulting

product provides a compound of Formula (I) where Y is -OC(O)NH- and R* is alkyl.
Compound of Formula (I) where Y is ~OC(O)NH- and R” is alkyl can be converted to other
compounds of Formula (I) where Y and R* are as defined in the Summary of the Invention as

described above.
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am no, or disubstituted am no wherein the aromatic or
alicyclic ring in Rd is optionallysubstituted with

woney7/00s838 or three Re independently sel ected PCODMIS2006/025996
al kyl, al koxy, hal o, hal oal kyl, hal oal koxy, hydroxyl,

5 PR neESC S L AT 10

and szeni'@aﬁdﬂﬂx‘led Rethe Sudindurgl bhﬂﬂﬂﬁveimbﬂ dal bé pepared by proceedmg as in
3,4-tetrahydroi soquinolin-Il-yl substituted with
the f@H%Wngvﬁsﬁa%?n $%ﬁe@é4F¥t?QWst ed i medi ately above. [0114]
(5 Wthin the groups (A), (B), A(a), and B(a) and
nore preferred groups RedttienSelieinbdr ein, a nore
preferred group of conpounds is that wherein: Y is
-N C»QWL R2 is -CI}(fuse “het erocycl yl) mngrein t he

(2 Y[ tltuted w th (o] )
\f'tthéﬁe RM \lﬁel c:tNa'?ei1 R¥Pom_al k %BXXR“ .5
hal™o, anaIkyI hanaHRo Xy, carboxy, carboﬁyalkyl it [O]

hydddxyal kyl , alkoxyalkyl18an1noalkyl alkyﬂsulfonyl,
alkylcarbonyl, aryl, aral kyl, arylsulfonyl,
aryl capbonyl, aryl oxycarbonyl, am nosul fonyl,
am nocéar bony| ,Ohet eroaryl, heteroaral kyl,
hetero | sy f 1"RIfet er oar yl car bonyl ,
hetero qirbonyl het erocycl yl ,
a%%ﬂ IyDaI heterocyclylsulfonyl
'E?oc c@ylcarbonyl heterocyclyloxycarbonyl,
nnn@%uBstltuted am no, or disubstituted am no wherein
5 the aromat@c or alicyclic ring in Rd is optionally
substituted with one, two, or three Re independently
sel ected from al kyl, al koxy, hal o, hal oal kyl,
hal oal koxy, hydroxyl, carboxy, al koxycarbonyl,

TOE e T L VG C—

react?or?’c&idmdillrs AbPibBIMovk Yrovides a compound of formula 18. Removal of the
3, 4-tetrahydroi soqui nolin-1-yl optionally

Boc gmglgtunldgn asidiphydrolysis reaction conditionsgworded ¢omapaind 19 which is then

o0 comgf SbpdERfndd g porie e el

up of fornul (@) where; Rdl is %grog Y g
[015ﬁyd&9®poua¢s<@f>4§pnna1ﬁ (Howheap @pa@%m@&wﬁ R, and R” are
as dé}ﬂJ gg%%)e%tnﬁﬁn arﬁygﬁgggj}f]én%%}ﬂ alil ﬁgﬁﬁpgreﬁa%%lp%c%edmg as in the following
Reacﬂioh)ﬂchbmeS beloval kyl sul fonyl; orRdl and Rd or Rdl and

Rd2 together with the carbon atons to which they are
,attached form4, 5, orp&ictish®ehigL8rocyclyl ring
wherein one or two ring atons are replaced by oxygen
or -Nwhegye the heterocyclyl r|ng Is optionally

sgbsli t Jt ed wi Rlione or two gl k@H:; OH
\l/ \/L’l'L - . \}/O\H/N . RO ' HzN\:)\Rg
Ry

0 Ry or R%MgX : HCI * 5
0 Ry
20 21
R
X HO
MH\)\RS
N R [0]
H .
aIkyIO\n,N\/go © @
O R3
15 22
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Rd3 is aryl, heteroaryl, cycloal kyl or heterocyclyl
optionally substituted with hal o, alkyl, cycloal kyl,

woyaelmasdsy| al kyl , al koxy, cycl oal koxy, nitro, PCT/US2006/025996
al kyl car bonyl am no, cycl oal kyl car bonyl am no,

ot S Bng D S RSB RE R iy 5, B SRR of FiRBad reagont
of foﬂnﬁuw R@LMQIPM;,FX fdsfs éﬁtlvazdvlﬁ're R%ishydenioalin Bb Rittnmary of the

cycloal kyl, or cycloal kyl al kyl wherein cycl oal kyl and

Inventipn [poewidss aa¢qnspouad ef opmhla4h I"@lle§949§®nﬂ%%wauy cHTigheut at low

l‘eactlﬂ% trﬁ{‘%&&? %58 {3 311(94 ana?#gﬁlgﬁ %lﬁéﬁbslux ﬁsgg or?fl);drofuran and

the hﬁé ak &b edYiof Gie BXE o frevides @oxh}b'tfiﬁhld@ndﬂlﬁi {Ipordieaktiaerith
al kyl , hal o, al koxy, al kél thio, or alKkyl suI fonyl; and

compR ﬁsmdergm@gbngﬁeatﬁmmn itiopydasekad apoye peavidespegmppund of

form@y (I?? gﬁk@f )911 o%‘ﬁfel hgfa{ogtﬂ(%rlogé%g@ {% %@Jﬂ%&mpﬁnﬁ%%*mmula )

wher€ Ycik c@IC(O)NEE badRf &nillae, CoxpboadskofFatdiylaqBrlosy VedmdRS, are
al kyl oxycar bonyl am no, am no, al kyl am_no,

other gFailnegs AR INghe SWRDENF henepriiqa a8 b RipRsgehasglescribed above,
al kyl and R is hydrogen, alkyl, cycloal kyl, or

[0158]y cComblyidsl d€Fornadie (B iwhers/E io T HQland X Yt;x&ﬂ Réméyk‘éuahg R® are as

i onal | stituted wth on

deﬁng\cﬁ W$p$maf§%ﬁ/§w2n¥ﬁngp% p%{blp‘%/prepﬂe& by grc&pcgi}ﬁg % 1 the following
Reachid g&ﬂeﬁw opbibenal |y substituted with hal o, alkyl,

cycloal kyl, cycl oal kyl al kyl, alkoxy, cycloalkoxy,

nitro, alkylcarbonyla oal kyl car bonyl am no,

cycl oal kyl al kyl car bonggegftm%%&] e oxycar bonyl am no,

am no, al kyl am no, dial kyl am no_, or - NHCONRR where R

Is hydrogen or alkyl and R is ﬁydrogen al kyl ,

cycl oal kyb or cycl oal kyl al kyl Xsher eip | oal kyI and

Cyc

o \h)J\I}yI arwgcioptional |y @ St i Nuté’d with one,

%@ €€ al ky—P0118] Ev Or € pr,gqferably, Rd3
bt ifonal | y sulisbit utgg ?Evblgl al kyl

cycl 8al kyl , cycloalkylalkyl al k xy cycloalkoxy
nitro, arnkylcarbonylarn|no ocyB oal R4l car bonyl amni
cycl oal kyl al kyl car bonyl am no, al kyl %Earbonylanlno,
am no, al kyl am no, dial kyl am no, or|- RR where R
i s hydrogen or alkyl and R is hydreagen, alkyl,
cycl oa) kyl, or cycl oal kyl al kyl mher&gn cycloalkyl and
cyclgalkylalkyl are optionally substituted with one,
t hrgg apkyl 0119 Wthin the aboye freferred
gr oup§, W@ﬂ«g@bup of ¢ Ws_+'sof hat method B
I

wher ei ydrogE'n""nydr oXy,y &t hoxy, R1et hoxy, H]

: i 51
alkyl0z o [ i SO- prepoxy, met WYWQ

0O R 26 0O R® 05
J LiAlH,
R’ R?
X 0 X

N 1 R‘l
aIkyIO\n,“\i/&o o R < alkylO H\/go 0

ity 27

o~
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et hyl am no, n-propyl am no, isopropylam no,

di net hyl am no, nethyl et hyl am no, nethyl (npropyl) am no
wana7resdsyl (i sopropyl )am no; nore preferably, RgUUSY®E/025996

hydr oxyl; met hoxy or di nethyl am no, even nor e

ef )
[Olﬁg ef lgéﬁﬂd © g?’gg%%pt%ﬁd: %g gltdr% Eﬁ g?néﬁ N e pen ??ldlc hydrolysis
readtllon oonﬂ,ltlmtsl, fuikmwedélyrophphng dfyheyiesultmg mino coemmm ,w1th a compound

A O S AT Wl v
[l

con'i[ﬁggf%%)f Fl\%rg‘t“% E?Ié% ]Tf’fé -égg*lgy @Bgee%% ds%h%)éﬂ ﬂﬁ)[/hé)rd cfAQ or B above.

(016 o Begathoc Aokirgt YF?S% FisieE GTopp URGRr hatia Tyt peaction

con&ﬁbﬂé%r@wd\%‘@& h&ﬁldadﬁo%fﬁﬂ@ﬁ? w'h'ﬂfﬂew @6}@%&&1 %ﬁlﬂfeb 8n1de of

where the H can be replaced by R pre era
fornlmla 26.Redpktiompefthe ambiwgmep hyZG withi2 Slllﬁbﬂ‘g/mdugag agent such as

lithi agglamﬁ{l?fd%dﬁﬁ%%ﬁ Bﬁ; S %’B arﬁ%{i @gg l? ﬁ) )W%Ielren E is —8{10 and Y

is ~6ced )ly, R2 is a group of forrrula Za and Zb are
mdependently -O or -NH H can be repl aced by R

K ef al k r ef ne i S
01 Bl Rt e e PO B b TE R s bt
redudfg efgeﬁlt guoli a§lif_hg[r@ uﬁm{lhl)ln&h@&\i@ to [p@éaa@é théicbitesponlfg alcohol of
ahove groups (i) (|||) and nmore preferred groups

fornpyp £ whish upea wraa gxidizing pesit Brayidss efcompepad afBormula
n
O i P P e, wﬁ?‘ﬁ@% Epofn g SpRMD) whee Y is other
gnnqsbumbtpm@mnémhﬁmmnbmymxwﬁ nethylpropyl, tert-butyl,
2, 2, di met hyl propyl, 1, 2-dinmet.hyl propyl,
[0162] 2, Robfi PG@HM‘MBW(I ) GHBE BRI to GG} &J?ﬁﬁédnds of Formula (J).
cycl open cycl ohexyl, cycl opropyl net hy
FOf@V@Md@utylnethyl cycl opent yhnet hyl and
cycl ohexyhnet hyl each of said cycl oal kyl and
[0163] c| A abipduidoflFoiinGBIDRdntghifPs hpdisky ¥rowyhedy Eeuﬁ@sared by de-

W th one to three substitutents | ndependently selecte

alkylatign{bepzationnt a@taﬂsﬂxyfbﬁn@fl@iryawbyuth@ttht}npsq @ngriningen apid group, by

RS U i B0, S, o1
aton en tHeatorrespeinding cohpoRakd afifogaulan®. dpédmypainkdyof Formula (7)

substltuted w th ?)m no, n&&h%/l am no .et hy] am no,
cont ﬁlfnw (gﬁl}lﬁ grouj? (‘ﬁlg ﬁyplé‘qu ﬁ(gresgo 1ng C oXy contalmng compound

by hydrolysis of the cyano group. The carboxy group, in turn, can be converted to an ester
group.

[0164] A compound of Formula (I) can be prepared as a pharmaceutically acceptable acid
addition salt by reacting the free base form of the compound with a pharmaceutically
acceptable inorganic or organic acid. Alternatively, a pharmaceutically acceptable base
addition salt of a compound of Formula (I) can be prepared by reacting the free acid form of
the compound with a pharmaceutically acceptable inorganic or organic base. Inorganic and
organic acids and bases suitable for the preparation of tﬁe pharmaceutically acceptable salts
of compounds of Formula (I) are set forth in the definitions section of this Application.
Alternatively, the salt forms of the compounds of Formula (I) can be prepared using salts of

the starting materials or intermediates.
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di et hyl et hyl am no, 2-nethyl propyl am no,
1- et hyl propyl am no, 2, 2-di net hyl propyl am no,

wa 2807c0sB8 hy| propyl am no, 1, 1-di net hyl propyl anPaojus2006/025996
cycl opropyl am no, cycl obutyl am no, cycl opentyl am no,

016§ BRSSO T A AP o o propaes

fromQH&J:&He% Yidis bask addifien sare&ﬁacimfdhmwaarfbm For example, a

et hyl car bony am no, yl car bonyl ani no,
compfoud tolff Fomaulg (10 &t @bﬁytﬁ) gqifﬁh@n salt form can be converted to the corresponding

free lﬁ\sg@%ﬁ%}?ﬁ gﬁgﬁ l%bny? Qé) % ammonium hydroxide solution, sodium

hydr&mﬂ@tdﬁhﬂtm oy Aafobﬁi@)&h@ﬁf Pérmula (I) in a base addition salt form can be
2, 2-di net hyl propyl car bonyl am no
convgrtgd i the coryespeishing Bae aad ygﬁgtmg with g suitable acid (e.g., hydrochloric

acid detget hyl pr opyl car bonyl am no, cycl opropyl carbonyl an no,
I obutyl car bonyl am no, cycl opentyl carbonyl am no,
cl ohexyl car bonyl am n
[016§f//C|T %%19 deseaf} WQ%@SF%WIFQH?‘WS (D) can be prepared by methods known to

thoseﬁ%ig(%rﬁﬁl 5{11? H‘%E E@ f‘é’;l 15‘ (N oxides can be prepared by treating an

unomdazécbfmemydf et dwxhpmn&b oﬁ’;?cbmmlznﬁ) wmihtahwxyhanb epyitéerzno,
mﬂu%tr({]ie)f( ﬁé ?ﬁ%ﬁ?@%@%ﬂ? ﬁs}(z%?cr a?c%] %eraarcrzletrl]é) acid,

metalclﬁoﬁh%k%’énz@& Q@M{)&%ﬁ@ ORY) iAAIsGRable inert organic solvent (e.g., a
- met hyl pt opoxycar onyl amino,

halogem’ea[dﬂgykim Ry ng]qwm&lang) gt approximately 0°C. Alternatively, the

N-oxic&ef o&' %{’q&éﬂo %sp%ng}é ag@ n{}%be.pﬁ?aregrﬁcfp il_le N-oxide of an

appr hrieRd et ¥yaicar bonyl am no. [0125] (1) Wthin the
ove preferred group (C and nore preferred groups

[01 69@ ﬂ‘po nﬁ%@nﬁ%&{]ﬁd@uﬁq rﬁ?ﬁ%ﬂx@%@& f@qﬁéﬁrﬁeﬂe%&i&‘ylﬁoﬁfN-oxides of

compdinide bﬁFbymﬂm B by tmatarg with h redukimg\agert!(kgl, shifex, swifur dioxide,

Isulfon al ke al kynyl r cycl gal kyl al k .
tiphgRRO SIS, R OOFOR IS PR Rl i Bpeligele tHéhtoride,
tribrO@ideY br th%th*l&‘j in asuﬁﬁlﬁé’irﬂert dPutiyy bolvdat l@@g‘t Héetomtnle ethanol, aqueous

prop- 2-enyl,” propyn-2-yl -nmet hyl eth y
dloxanamtﬂgellmebpwto & @et hyl propyl 3- et hyI but yl,
cycl opropyl, methoxynethyl, 2- nethoxyethyl
[0168Ft Prbdrik @Bﬁ%ﬁ!ﬁlbs ofité ththi‘d@ B?Fﬂiﬁﬁiﬂla! (D) cartbe prepared by methods
cycl obutyl nethyl . Mre preferabl ycl ohut yl l'lng
knows ffhosgef qxgmgmqkﬂl mihe aet (5.8, fgr hergp s 6‘%; aulnier ef al.(1994),

Bzoo?‘%c?;{z? ﬁ n&%/‘*e’dlc%a? 9% ﬂgln;(l 'Legtergev BY L;e% I'DQIS Jp d?%k%lﬁbfy SR¥bpriate

cyclopropyl Iohex
prodrligsfoan db lpyepRiedity reaotlhg Byioneien&gtmed Icempbmid)dﬂﬁ:]mm@) (D) with a

Wthin this grou f d
suitabla b B GHESET - spep BT sotprop B bude B g Hheny!
E - COCONHR 6 where R6 hydr ogen,
carbgﬁzgw ) cyﬁFég'al ky: > aral kyl, or heteroar Ialskyly vvhgrei n

R A R TR T T .

known to those of ordinary skill in the art. A detailed description of the techniques

U

applicable to the creation of protecting groups and their removal can be found in T.W.

Greene, Protecting Groups in Organic Synthesis, 3" edition, John Wiley & Sons, Inc. 1999.
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-CH(CH )R where R is phenyl, 4-chlorophenyl,

2, 4-di chl orophenyl, 2, 4-difl uorophenyl, 3, 4-
wdizedtioossaphenyl , 3, 4-di f1 uorophenyl, or pyri di Re2ABR006/025996

Preferably, R6 is cyclopropyl. [0127] (b) Wthin this

[01]° U@oﬁp@aﬂﬂisgg kHe ﬁ%@nﬁﬁ@&tﬁ#%@f l{eeé?)n%lﬁ&ﬁﬁr 1?;1 aﬁ@d BfB rmed

thereln a preferred group ounds
durmg dhregpmcesk of the-iDEBOGK atGolvbies . ﬁl@dtaiiesélSHg}&tfatds%@ compounds of the

f | -
presal’f mv%agg)a Of éq%%ﬁlilgr\é& Igrleéaggi IQF; ?p@?}%% l,ls,%bgg,R%rgml an aq%gglg/orgamc
solv%@t; I?ﬁ%%&tgg‘%%éa?rgo e 91’6%(1&5 &ﬂ%%ﬁ%@%w or methanol.

[017@5@@%%%@&%%%3&%’ SFoabr NHz’distinct

phyﬁéal %réﬂb@t’i\% Cf@)g' mdlPde? ﬁﬂmt@ [i)oﬂ\ﬂfgt pcﬁﬁtg ! %%blﬂt‘ia%f Fehét?ﬂtgfg £RYBnd can

npounds ™ of Forhu
be r@ﬁddu ;semraﬂed b[sﬂll&lang aljvantagdag»f &b@rchssuﬂdhntnes fﬂnel ldmgtereomers can be

sepaﬁgt?(% §y %%l;?y‘lag I}X%rpsﬁgfeaaﬁ)slﬁk %&%%%1@2@?@5 on techmques based upon
différastep enstambilivy. thUd?)ﬁ@il fy Iﬂirg ié'omef‘ﬁl tHen ﬁk&%’fé’d by agy practi dcal means

al kyl thio, or alky onyl and Rd or
that meppild wéﬁwétrln\mennzaﬁ@n ©Aaity ditiraétcmtmt & Mra}ietztﬂwd)demtlon of the

B Y Ll T p—

mixture eddbeefoand hel ehﬁﬂzﬁiqﬁésy&hdtb 0011819 Sb.ﬁlu@m{ | Wilah,| Brantiomers,
substityted with one _or two al kyl; Rd3 is hydrogen,

Raceipqtes an 66%0&&{%410@%1}6m8é§|0w1%ﬂ K#81).0129] " (i)
Preferably, Rdl is hydrogen, hydroxy, alkoxy, am no,
[0172] k Rlsarnmeolwgy cind | Uylitg i no; Rd and Rd2 are
i ndependent |y hydrogen, al kyl, hal o, al koxy,

01731 kyiHelosh
0173 oA e e B AL B0 i grcv)

rephgat@wd ae thereforsrusefal mettkating bepatitis €omfawtionss The inhibitory activities

of th‘é"?:gﬁlg) Hﬂds%ql F OS&BF‘ éé ‘3?3 Be ﬁg&eﬁ‘@i{ﬂgﬁx an?%q‘Eﬁ ;I%gw }H%t%oge of ordmary

skillrin mmyl Arsumble irﬁ\ﬂ@b @m mﬁlﬂ@smﬁimg@te %ﬂﬂﬁbf‘ébmpounds of this
ropyl) ~am no and

.et hyl_am no,
mveﬁté%én phibg He¥ ;rﬁeltfmlws Sﬁﬁafgéhm Brodogipal Examplir bigre.
hydr oxyl ; nmet hoxy or di nethyl am no, even nore
[017d} eanimhii;trmmanqlPhﬁmmnﬁtﬁl\(ﬁimpomafs nor e
preferably

[0175] In general, compounds of Formula (I) will be administered in therapeutically
effective amounts via any of the usual and acceptable modes known in the art, either singly or
in combination with one or more therapeutic agents. A therapeutically effective amount may
vary widely depending on the severity of the disease, the age and relative health of the

‘subj ect, the potency of the compound used and other factors. For example, therapeutically
effective amounts of a compound of Formula (I) may range from about 10 micrograms per
kilogram body weight (ug/kg) per day to about 100 milligram per kilogram body weight
(mg/kg) per day, typically from about 100 pg/kg/day to about 10 mg/kg/day. Therefore, a

therapeutically effective amount for an 80 kg human patient may range from about 1 mg/day
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hydrogen; Rd and Rd2 are independently, fluoro,

chloro, nethyl, ethynyl, nethoxy, ethoxy, thionethyl
wonroerwossgB sul f onyl . More preferably, Rd is hydPogais2006/025996

et hynyl, fluoro, chloro, nethyl, methoxy, methylthio

to alg(?ué;ggl B ?ﬁwﬁgyﬂoﬁﬁn‘&lﬁg )%nyé/&ag% %égﬁ?gp 5%%% 3 In:\%g%w one of
ordipimyckill indhé art,acting imetibeeyipan gerBotil kﬁoﬁhédé@ﬁﬁf‘the aLRRhre of this

e above pref erred rou D) and nor
Appé,upétfo& ?”21131 g@ P@E bR ascatitiniather amw@m% ijtge&hvmmnuntmfe compound of
Fnﬁ f(pr undS|sthat wherein: Xis
° ﬁﬁ (B ﬁﬁﬁeﬂ&ﬁ%@%ﬁ%ﬁgl ly substituted with al koxy,
Kyt hi 0, or . al kyl su al kenyl , al kynyl
[Olﬁ’l)l/ m 8%0 ﬂin@flgr(g)cﬂa? ﬁlaﬂgﬂ!m%tﬁreéye P%ﬁmyﬂﬁichymmposmons

|
by ogf gg%&?&i\rlﬂgg%gi r?_?atl r%llsten{i@% %P:%ﬁs%l%rﬂnl% Gi¥banabhil RS %y suppository)
or pq;‘ﬁm@tah@ B mpym,usczlla;remhywmoup yi subButalmiuh)H @tﬂh})’dsmons can take the

form 3@518?{%1? g?‘fecﬁﬂwtl ﬁ%’i‘ (éupq\xéc}%? Eﬁ@é%?&p se formulations, solutions,

suspg?ﬁérf&bﬂgybrdfsﬁgég;s ’cﬂ\@ﬁ}eoiﬁélezfpgfcg{ﬁﬁbé &)@o@%ﬁ%ﬁ@ G %nipnsed of, in
geneé%lc% ermpapnd of Fefravla lﬁI)yn cthmaimd eithyl Leasl oﬁéphath@b@mbhlly

acc:eé7 %, g%?/ént Régcceg%%g O??%fﬁl h % n%xpgﬁ&r@,f:ay & F%Ql@@]&atlgl} and do not
advembl)haffect mesh@almmnc Beetit o@fﬂe)acﬁ?éjm@’f'érd?enpr ﬁ&réxggn&{tmsbe any

|ned thereln a preferred group of conpounds
solid, ﬁ vﬁ?@?‘@llﬁl o, indhe ggseokpiRa SNEGWQPMIMS ghsednogenipient that is

geneﬁhﬂyyalvmlggg O%Jelﬁflskﬂl%?}ll%( or heteroaral kyl wherein

aromatic ring 1s op |onaIIy substituted with one
ef er abl, R6 is cyclopropyl, -CHCH3) R
W"@Jqu Fmﬁhpﬁ AR xgmitt By Hpfch, @lmlq;te,dhlc;aglumnyamose
sucrc%e 4g@ﬁtfn| Hﬁ[tod‘i’&e M{m cﬁalﬂ sﬂi’d 3{% %gﬁﬁ% %gpgxmhgeqrgte

~di f [ uor ophenyl

glycqg9]crp@¢gs§qgggte SP@Mhlc(rb;e thriwlslmmtnlnill(sj agdrl] dwﬂlkla A1iguiBahd semisolid
excqﬁé}ﬂ? HB#’ Bg 9%1?%%[ kSd Vg%o y g@lﬂ?fg nélgclze?ﬁ]aplg%; I@E}y%olaaquvanous oils,
lncludﬁmofﬁetvd‘lairﬁ aﬁillﬁal $eg’i>‘§ab‘1’@$ﬂ s?ﬁﬂ’leﬁ@of&%ﬁl (§§$§B@L§]&soybean

Preferabl is -

ention.
oil, nﬂngﬁ]lo?gi// sesamenily g theylike). olfyyferred dighidoprrisrs) pharticularly for injectable

soluti@iﬁE hﬂdﬂ%{%%ﬁt Q@ﬁ?&% g@%@%ﬁé‘{ joonyl met hyl,

O NH2, - CH2C( O) NHCHB,
[0178] 8@%@}%&8&3 % Sompeynd @?np%zmm thqzocm(no)smop mesyestany Widely

depending upon the type of formulation, size of a unit dosage, kind of excipients and other

factors known to those of skill in the art of pharmaceutical sciences. In general, a
composition of a compound of Formula (T) for treating a given disease will comprise from
0.01%w to 90%w, preferably 5%w to 50%w, of active ingredient with the remainder being
the excipient or excipients. Preferably the pharmaceutical composition is administered in a
single unit dosage form for continuous treatment or in a single unit dosage form ad libitum
when relief of symptoms is specifically requirqd. Representative pharmaceutical

formulations containing a compound of Formula (D) are described below.
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[0135] It should be noted that reference to the

preferred enbodi nents set forth above includes all
woandiost3s ons of particular and preferred gr oupsTWSk@®s®25996

stated ot herwi se. GENERAL SYNTHETI C SCHEME [ 0136]
[Ol’tﬁj%g?%t%ggﬁie%gbt he ?lg%g%{?%ﬁ@gﬁg% sﬁovvnf)oe (})tv(\ep11 .ﬁ%gfe toa
patigitdn seet of tregtevadnt miith asseeord anéiniyairigentu Sxalmiphes|of epigdbildghtiviral

t hese conmpounds, are either availab)e from comrerci al
agenly Al . Ericha pichas Kt fgﬁ‘%@mﬁe %HA wx{atmtemm@ such as PEG-
intrd, P ol i | kG
el Py eI SR, LRt HOY potHiBpjc tible i fighas
Valopicitdbinea Rt 1626| (Rovhe) gHEV 796 Wiepharata/ Wyethhy and toll receptor agonists

suck s KNI & (8PS T shimewidB of Forin D ok by sammisead in
comb@Ribn wWRRdte ab&FeITeS bY séphrateddy. bggdlﬁgﬁﬁgk‘ g@sﬁomﬁh{{ﬁ?éf Formula
Cl enc ubli shers,

1-5 and Suppl emental s (Efsevier
() can b9 pdmiyigfaneid eitherguior tm o folloving shel adifin{sfration V¥4 sgombantiviral

0 99 March' s Advanced Organic Chemi stry, (John
age‘ai’ %269“% g&gowsmﬁwrﬁﬁf%?gﬁ)gl%%gmr ock's v

Conmpr ehensi ve Organic Transformations (VCH Publishers
Inc., 1989). These schenes are nerely-illustrative of
sone net hods by which the conpounds of this invention
can be synthesized, and va@xagipiestodi fications to these

h s can pe made and wi Il bhe suggested to one )

o188 Thepresent mvenfion i g exesrliied dbytaiof Hmifed by, the following

, : . L O _
e e e P i bRl oo B Iactlipe to the
inveption.f i ed i f desired using conventional techniques,

including but not limted to filtration, distillation,

crystallization, chromat qgifaphde Aand the |ike. Such

material s, may be characterized using conventi onal
[0184h o iynthegis|of ﬁlﬁgcypbpmpmarb@omﬂwdxogym&y@petyﬂ]mibamm aid tert-
bu ] Unless specified to the contrary, the reactions
descri bed herein take place at atnospheric pressure
over .a tenperature range from about -78 0C to abaut
180 PC, norg pr fer igly frompbout O to abcHJt 25
BocOCYANtHTDSt 1pr B aloUN T 0 MYcEnty H+ [>—NC
t erper at ure, e. gP¢Mabout 20% Cé\[ 0148F In the =
re:cp:]i ons described hereinaftier it nmay be necessary to
protect reactive functional groups, for exanple
hydroxy, ami ng,.inmno, thio or carbox yor oups, wher e
Homse are dpsiliedlin thgofinal proguct, to avoid their

edogary’ C| pza\tvoa—r-ﬁ—t—he r @act Non vent i onal

protecting girqubs may B¥OHsed in accurdance’ with
standard practlice, for exanples see T..W G eene and P.
CilM Wits in "Protective Goups in Organic Chem stry"

Step
[0182] To the mixture of Boc-NVa-OH (25 g, 0.115 mol), N,O-dimethylhydroxyamine
hydrochloride (12.34 g, 0.127 mol), EDC (33.07 g, 0.173 mol), HOBt (22.9 g, 0.15 mol) in
dichloromethane (300 mL), was slowly added NMM (34.9g, 0.35 mol) under stirring in 30
min. The reaction was left at room temperature for 2 h, then diluted with 2000 mL EtOAc,
washed with NaHCO3, H,0, and brine, and dried over MgSO,. The solvent was removed on
rotovap to give [1S-(methoxymethylcarbamoyl)butyl]carbamic acid fers-butyl ester (20 g) as

colorless oil.

41



10

15

20

25

John Wley and Sons, 1999. [0141] Conpounds of Fornmul a
(I') where Yis -OC(ONH, Eis -COCONR 5R6 and X, Ri1,
we2007R85838nd R4 are as defined in the Sunmmary BETHISE006/025996
I nvention can be prepared by proceeding as in the
Steh 0l | owi ng Reaction Schenme 1 bel ow. Reaction Schene
[0142] Deprotection of the am no protecting group PGL

[01&310 hTashef mutmafm«(mth@mhethjqeﬁwh oy YsuylRaAic aaé tert-butyl
Ef g,? %]Srgrralldlne conpound of fornmula 1 wh

estepl/ 7 & 474 irbenttous it 0 OB el Ppder g etp7 &Gt sowly

addad Kk (10 sh Xensy Rend! Ads 29t BN D8 SHATRL L RL4 by slowty

t he Inventlon provi des a compoun
addlngdé\{ Heh (Zibmdh) tidthsn eliphayedyiral up Reroafi tBRpRENLS thé'lQactlon

h f th
mixfis? Was AR Ptrhpr (00 mllcveshod SRBORY HOL Hs0, Ind o e dried
ovengSO@ aR‘EE{d)RIaIfo the WilvdAt ?ﬁg Eﬁiﬁ?ﬁbﬁﬁ}(ﬁyb%% AT ter?—butyl ester

acid in an organic solve ane
(4.8tzd @8 amodlr of uran, and the I|ke Ot her suitable nitrogen
protecting groups with reaction conditions for putting
Stept31em on and renoving themcan be found in G eene,
and Wits, P. G M ; Protecting Goups in Organic
[Olsé)} nt?ﬂa% palutigoefreyeldpeypyls@oinis (1.9icg, 2BB@Amologounds of

form AT e e e BT i B £l B mag s st £100 mL)

was addGIR8H2 i’cld (528 26520l ) &p 064043 0ef thé—ﬁdﬁ%ﬁ% n‘gﬁ e Wg reaction
2005/ 021 t he disc| osures of which are incorpor

mix{iG Wpha ‘?déf’ Sragmde 29 rC epdstirreshfor 6dx Fhe te@smoai mlxture was diluted

Wlth-@tmﬁ% rrﬁ.l,)éﬁlg Hﬁ nec}'y\% {a@ Qolgm)n)g%f ]3&8& Brine 3%mL) and

dried oves i g30. Tihdeolveriptisdemovalyid the crudaptddast \ﬁ&r‘&yskalﬁeeﬁ from

d I wh
somf it Rectuf RGP Bepel 4“&2%)r{<gﬁlg"e$°?t}¢;cghg¢%r§batpxym anlamino-1-
cycloptopyl€arBhRis ﬁ&ﬁypésté‘ (£8igh abl @/h]?tgg&lld ng agent e.g.

benzotri azol e-1-yl oxytrispyrrolidi nophosphom um
Step exafl uor ophosphate (PyBOP(r)), O berizotriazol-I-yl-
N ' 7' -tetranethyl -uroni um hexaf | uorophosphate (HBTU),

[0188] ( hitazbéamtdﬂdfaééﬁc-dmd/i JYert-blitoRySabatlAR Y| - ur oni um
hexafluorophosphate

CYCI?PI?@' WWWTWW] epserdMp gL,J).lé 6€Ipm¢|1)da rnmﬂmhnphﬁ@enL) was added NaOH
aQueBIsté'o%{Hno(IlNd 82 Frﬁ?g} roothei]n %ra% y 2&1’% E)ﬁy dvlvalisrgem%ved and

>3

I 6na rese
the chdcyltramwaslmtramd with ethy] 4¢dEdd | 300aAT). aTKb?&EyIFaH&Hte%yer was
e 8{@? topyl et hﬁl amahq t‘reAﬁt hyl am ne,
washe ﬁ’ﬁf averM @S Qn eAftpnaemoypleofy thg selven, the crude product
was é &hl‘h@éd Yroﬁlaf 001180 oPHhyPdcette 4R I%QFxQegv/vgﬁﬁﬁ ??cl: ?i}eahtle

out 0C. Suitable reaction so ts"a
Commugéﬁ?végéewavﬂmtssduhh as hal ogenat ed organi c sol vents

(e.g.,
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met hyl ene chloride, chloroform and the Iike),
acetonitrile, N‘V-dinethylformam de, ethereal solvents
weuadr/oass3g et r ahydr of uran, di oxane, and the | i kECDMUS2006/025996
m xtures thereof. Amno acids of fornmula 3 are either
commerci al |y avail abl e og, %etg n be prepared by
met hods wel |l known in the %144] Hydr ol ysis of
[0186e Ssthesis of (danychbutlyimﬁhﬂea-éyc(lﬁiﬁopyledrbMhbylhmﬁ?droxyethyl)

ue drol ysis reaction conditions provides
carbaénqle&ﬁ’téifﬁ’ﬁg’“&ﬁ eF%’frrul a 5. The reaction is typically

carried out wth cesium carbonate, I i thium hydr OXI de,
sﬁdi m hydr oxi de and t hey e Lagueous a hoI
Bos et flanBPS H8gh ag&l*”vajtrd/t h 0845 >—Ne

Tre nt o \coﬂﬁuund 5 wit:

a- hy xyam nocar boxam de of ornula 6 under pe\t:plc
coupling reaction conditions as descri bed above
provides a conpound of formula 7. Conpounds of fornula
6 can be prepared by nethods well known in the art

SQUE of whigch Mfe described in det,pi 108t in wor ki ng

—e%anqgi-essocﬁéi/élhm ANgPH B be} owi und 6 can
a*db be prep f rom eeopound 17 (¥ e nthesis is
descri bed | naé@erre 3 below). Briefl after suitable

rotection of the am no group (for exanple as the
StepE Boc carbanmate), the ester group of conpound 17 is

101815 7Y Bk HBRp o BB Moo BRF, (RSl M

dimetigitydvéstyaménie mmmfdef(s) ngl 3 MﬂE&'iF@Dm fe63 £ Wb, HOBt

reaction_conditions foll by aci'd catal yZed
(55255 3p gmpeb) & dich bm%hmw@% @ﬂécwsfﬁéwlmdéeww@(@d 1, 90 mmol)
with %tgﬁgg :62% R mflp L%ér%eﬁ (%Jr Ir%%ce Cﬁn Ay %%{a %& il te§ m@gﬁ&(ﬁg o(\iéOO mL),
Washamwuhd‘ialﬁﬁﬁ)j \Ih(kaalucﬂbmhﬁandairle\zl@vsmIOﬂgS% Remdvzilfﬂf ltlikﬁsolvent gave

de _ester the | ik and . then reacting it
o3l R SRR s R amas sy Bisaibamse S50 seoutyl coer (7.1 ¢ as a
colorfeRdgiitions utilized in this reaction depend on the
nature of the active acid derivative. For exanple, if
ﬁt is an acid chloride derivative of 5 the reaction
's carried out in the presence of a suitable base
[0182(]6 ’Qo tHersokitioylo@ (- Bﬁ:loﬁitylsmﬁﬂéw&@&ﬁ%ﬁéﬂr%oﬁ)@mﬂ] aﬁbamlc acid

the |ike Sui tabl e reaction solvents are pdla
tert-baml, sﬁprz:(‘ls%g, rngiol i Anhigirensek A (100in) under argon at -78 °C was

sui tabl e
Slow%\‘{gg%dr]%s ther eoF dO@ %‘g’c 1"on ‘%@g’% ¢ ‘%} BUBIe was
quendhedpystuavg addinh 1N Hd1 (14bhE) andl thé Zdaﬁ@)rﬂﬁﬁdﬁﬁremhva%med up to
di nane prOV|des a conmpound of Fornmula

room l(?e ryperfnl\%get zli;tfer Al tHoagvasicommleten Ihe rgaciipre pixtyrq was diluted with
EtOATRYSH L M rashd bt 1 HONTL B and Bilndond PricaTher SRS N & fffbvai of

are as deflned nvent |
the sobvemprgayd (byyqziotnﬁyzbﬂ&"—ﬁgmarheth)d)wﬂmnﬁ@hdmmrngutREemrl(2195 g) as an
oil. Schene 2 bel ow. Reacti on Schene 2

Step

Step 3

[0189] To a solution of cyclopropylisonitrile (1.21 g, 18 mmol), (2-cyclobutyl-1S-
formylethyl)carbamic acid ters-butyl ester (2.95 g, 13 mmol) in methylene chloride(20 mL),
was added acetic acid (1.56 g, 26 mmol) at 0°C. After the addition was complete, the

reaction mixture was allowed to warm to 25° C and stirred for another 4 h. The reaction
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(D [0148] Renopbval of the Boc group in conmpound 4 under
acid hydrolysis reaction conditions provides an anm no

woanpmossds of formula 9 which upon reacti on w t RCaWS2006/025996
al kyl isocyanate provides a ureido conpound of fornula

; : [ ' Ln.the presence of
i s S EE S0 T BRIAL B et Sy BrRuSE St ohar fehicos ana
briné aebdrettioven Mig&Dy. el selventoas ems0bd/ /1 the bfkle $Poduct was
%gchl ro Qhane nd the |like. The ureido compounds
crys }?egl%@&lng iy @%%tﬁﬁdwwte@m bexanet(Wydh/ 1M givk acshie acid 25-tert-

; i10 nd wi.th car I .
ey e RS RO P s B LR BRA = whe
solibf Forrmula (T) by proceeding as described in Schene 1

above. Simlarly conmpounds of Formula (1) where R4 is

Sumq;her than al kyl can be prepared by substituting al kyl
i socyanate with aryl-, heteroaryl-, or aral kyl -

. [0190F o dpaamiwtiononf acetidaid 2.S-vea-butesycafiohdRinifb-B3idyalobMtyl-1-

co und of Formula ( where Y j s -CONH . or -SO 2NH
eyl PR BB ool A8 1 comeh g ieSianpk G0aA) was added NaOH
aqued Gy $cMit t cti [
L A TP UGS, ARIEtRl YR n
the capeeafratet wassixyracted withatyd acdtatbo The bthy] 4detatawaberashed with brine
D fd-OM-GO und 4 by deprotecting the acid,.
ond B e M i o P50t i e b RL B R ealied from 100
mL afeilty] iasetateant dexaMelWiviIE) tauied ' ' ite soli
R et by by e 1 DB Bl %%2“?2??@%%’9?%’”8?&%&“1“-
in the resulting product to give the free am no
compound. Reaction of the am noconmpound with al kyl
i socyanates or carbanyl halide gives conmpound 12 which
Is then converted to conpound of Formula (1) upon
oxi dati on of the hydroxyl group as described above.
[ 0151] Conpounds of Forrmula (1) where E is -COCOOR 10
and X, VY, Rl, R2, R3, R4, and R10 are as defined in
the Summary of the Invention can be prepared by
proceeding as in the foll ow ng Reaction Schene 3
bel ow. Reaction Schene 3 (D [0152] Treatnent of a
i V- Boc- protected am no acid conpound of fornula 13
with N, 0- dinmethylam ne under conditions well known in
the art provides the Weinreb am de conpound of fornula
14. Conpounds of fornula 13 can be prepared from
commercially available amno acids with
tert-butoxycarbonyl anhydride under conditions well
known in the
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art. OQther suitable am no protecting groups can be
utilized as well. Treatnent of conpound 14 with a
weunid7asssr educi ng agent such as |ithium al um RCEMS2006/025996
hydride in a suitable organic sol vent such as
tetrahydrofuran, and the § %{ Rrovi des the
correspondi ng al dehyde of Ia 15. Treatnent of
Synthemsof r11e[2.$-53Wrt-buia(heoldn)ﬁﬁychmthyﬂmtyry]@%@ehasthommimmatol— -yl-
16 which is then

in.a

hydr oxy! conﬁ%ﬂ]dngfﬁ t%%‘%ﬁ’é’lwﬁ‘?&@dl s as
defined in th l!ﬂtiﬁBE RYaR ive the.
al pha hydr oxyle(1 rb%:bg?é)acr)%ﬂgoﬂgf oir/l?rﬁflﬁate?)g [ 0153]
Treat ment of conpound 17 with a ound of formula 5,
under pept| couplHong conditions a rl.bed
eaol iar Nf lowed by@gﬁdatmﬁ"'@f t | group
int |re ulting pro com@vk‘gﬁ§ c oun of
For ) where Ygbls - O(O) nd B4 is al kyl.
Con'poundOH)f Formula (1) where Y is -O4 ONH and R4 is
al kyl can be converted to other corrpouﬁ‘bls CBfCHForml,_@“ndioxane
(1) where Y and R4 are as defined in B%e Summa
the Invention as described above.[0154] 'Conpoun of
Eegrrula(l) vvhereEls-g(]\lRl 1R12 and X, Y, o

4, and R12 are defined in the Sinmig

" the ntgz]n can be pre f‘l\bwoceedl ng as |

follo action Schene Rea n..Scher
(D [@55] TredtHCRfow@emdund 13 wi PflenRloPene

f or nub-a, NB- R13RE2vaander couzl—agg r-eact Egﬁ %ﬁﬁ\dl ti oz.s)\
descr AhRVelph B des a OPful a 18 oo oH
Rémdlral_ of the Boc gr u d r aci &l c hydrol ysis He :

ﬁ/eéfcta of conditions p Tﬂes @onpound 19 which is then
comvérted to conmpound of Foftul a (I') as descri bed 2
above. [ 0156] Conpounds of Ferrmula (1) where Eis -COR

9 and X5WaOHeOHRPF R3, R4, and R9 are as defined in

the Su ry of the Invention can be prepared by
proceeding as in the foll ow ng Reaction Schene 5

*Eﬁé‘Pow Reaction Schene 5 22[8£87] Treatnent of a
r d of fornulaél,ﬁvmthan
NgrAr N@gentHzﬂ

i.t hi um or
respectively
V\,here RO | def iine the Su Vi the I nvention

provi%es a conpourfd for mula 2® The reaction is
t ypi cél carri ow reac(_lj%fé érat ures
suchy CPgi 0C and in an or garp,l %\/E uc\t;17 as
>ﬁxé hyglr of ur ar®) Déhd >|/ TT
O~ s 7\ 7
Step 1
[0191] To a solution of commercially available N-tert-Boc-cis-4S-hydroxy-L-proline

methyl ester (370 mg, 1.51 mmol) and 7-methoxy-2-pyrazol-1-yl-quinolin-4-o1 (PCT
application publication No. WO 2000059929) (400 mg, 1.66 mmol) in dry THF (15 mL) at
0° C was added triphenylphosphine (594 mg, 2.27 mmol), followed by a slow addition of
DIAD (0.36 mL, 1.81 mmol) under N,. The reéction mixture was slowly allowed to warm to
room temperature and stirred for 18 h. The crude reaction mixture was then concentrated and
purified by flash chromatography to give the 4R-(7-methoxy-2-pyrazol-1-yl-quinolin-4-
yloxy)-pyrrolidine-1,2-dicarboxylic acid 1-ter¢-butyl ester-2S-methyl ester (1) in 69% yield.
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the |ike. Renoval of the Boc group provides conpound
21 with upon reaction with conpound 5 under coupling
woeetoosais condi t i ons descri bed above provi des BCT/US2006/025996
conpound of formula 22. Oxidation of the hydroxyl
Step@' OUP then provides a conpound of Forrmula (I) where Y
. 1s -OC(ONH and R4 is alkyl. Conpounds of Formula (1)
[0192he Te avsotutibnRE m(e-mém&y-gr@ml @sflqﬁfnbnﬁdt ylaxy)t}?ymhdme-l 2-
of the Invention can m&re pared as describ

dlca‘i%ﬂéc aqi¢) 1 gey-bupikpdemntfsmethyFester (280 mg) 048 émuolElm Qlchbﬂmlethane

3 defin t he
(U mE o paded YA prllo L A RASLE I B R mbutes
concastrated miitl%dlﬁeﬂﬁo Q@ivaR- ﬂl@thoﬂ %@h%&—l@l th—B?Rﬁ(SI) -Pirolidine-
g 6, met hod A &1 0159 Renoval the amn
25-opbgr i acigymgtl psterhydinsplondg (z»)saslml@te Wi ¢
hydrol ysis reaction conditions, followed by coupling
Stepdf the resulti ng am no conpound with a conmpound of

e N M N
. S RALSESE T MR Syl

(2.0 ploly) was@dd@haooamwmum $38 lsa:g; DA65 aonl) (HATE (69 me, 0.182

QV, 0 of fo 5 which i converte
] 4 G 2 (PR B T RS SHETPOAL ot AB16 b, the
reactioh X t@HeOwHR dilited Gvit 6tﬁ'y1%c§tutetaﬁﬁ |w?asﬁ&ﬁwﬁh A8 ROLRL aHCOs3,

as |ithium al um num hydride then provides a cdnpoun

and bymerdieathyl esetatafryeewes died (MES%dﬁItercctanma@)mm to dryness to
sive 93530 bl LSRR HP I RS e 1.1

quindlirt-#iyloryMpyrrofidine-2§ dnivdrykioadid Mete edtbe(3y o ({&ﬁﬁ&ﬁ% Pidld.
al cohol of fornmula 27 which upon treatnent with an

StepQX' di zi ng agent provides a conpound of Formula (I)
where Eis -CHO and Y is -OC(O NH . Compounds of
[0194or o lasso{ution\ifi erude Y-(R8-tart-betoxgearbyas/lanino {33 -pinenylbatyag)-4R-(7-

meth R e LA b R s AEOUI Za@eﬂrﬁwiiu il mbyt ster in
dichlexoatashae (I Qﬂ@&hﬁd@é&wgm M fin BRI C%‘ﬁeﬁﬁ B #9 r8action

hydroxy group may be prepared by dea k Ia i on/
nnxnﬁémwanmﬁa and dried oxgiy & b2S-pano- &&MnetlhyMtyrylt)Hﬂs(éf-

methggyo% SJ}Q%Z%% 1 t%ﬂ-é@ﬁ{ogg%[ gggpp rp&%rol%l&pg%fycaﬁ ogﬁig %Elélgﬁﬁg}ﬁ]t ester HC1

salt asii wehitersolitl hich was used in the next step without further purification.

Step 5

[0195] To a solution of 1-(2S-amino-3,3-dimethylbutyryl)-4R -(7-methoxy-2-pyrazol-1-yl-
quinolin-4-yloxy)-pyrrolidine-2S-carboxylic acid methyl ester HCI salt (0.165 mmol) in
dichloromethane (3.0 mL) was added triethylamine (0.06 mL, 0.413 mmol) and ferz-
butylisocyanate (0.02 mL, 0.165 mmotl) and the reaction mixture was stirred at rt. After 16 h,
the reaction mixture was diluted with dichloromethane and washed with 1N HCI, saturated
NaHCOs3, and brine. The dichloromethane layer was then evaporated to dryness to give 1-
[25-(3-tert-butyl-ureido)-3,3-dimethyl-butyryl]-4R-(7-methoxy-2-pyrazol-1-ylquinolin-4-
yloxy)-pyrrolidine-ZS—éarboxylic acid methyl ester (4).
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atom on the correspondi ng conpounds of Formula (l). A

conpound of Formula (1) containing a cyano group can
woeowmoss3st ed to a correspondi ng carboxy cont aPaQTmg2006/025996

compound by hydrolysis of the cyano group. The carboxy
Stegooup, in turn, can be converted to an ester group.

%16 A co ound of Formula (T) can be prepared as a
[01 uvl-at%@t%dmeﬂwldnuadﬁlﬂt%ﬁ-maihbxw-pyrazol 1-

oSBT o PaEE RS ) ST o et
(. OAhL)e MHER (3VEmY.) add PNaI0¥E W%W'Aﬂerqqpﬁm 3hd Fea@lﬁg‘gmlxture was

addition.salt of a compound of Fornula (T) can

congsngraief edpigified wathy INH G ped Wt@eted otith éthylracetatet e combined ethyl
Ll
scolGRTRRA Sl theh QiR BTN 5 ey ORS00S0 fayer wes

themﬁuarabmm évaportabed tprdepRERbIghR 1otzstggtreﬁunﬁgﬁﬁ&@mb} -§al dlﬂlethyl-

tabl e salts of conpounds of
but%ﬁ%% & Aosthexyrémyrzol-bry: qgl@@hmﬂrvl@xy)tmlmm&earbamyhc acid (5).
Alternatively, the salt forns of the conpounds of
StepFbrmul a (T) can be prepared using salts of the

t t di at 0165] The f
0153111508 s G br@omo et b pRTbasic Aok ity ster (4
meg, @les GRRol %vd% [8R8He8 i Jielbidhfdtak éfﬁ Fﬁ?@ gl"__lﬁr %32())( g}@lv%as added.

dition'salt or acid addition s
Aﬁe@i S@md&nb heat rtFde medction mixtire veas exapatated do th}@lessStal gﬁve 3S-amino-2-

hy o%di@x%ﬁ %gld%%? %ltac}pef?wg%’ﬁ“gﬁﬁglgr { egjﬂﬁg gc|> ;gelgqaﬁn of 1-[25-(3-
tert—bws}h@eﬁdd)%?, Scﬂlm%tl@'[lbufzﬁzl [-Ro ey AR p yvandl- lt-g ﬂl!uhé(ﬁ') -4 yfbxy)
if

npound of Fornul a in a base“addition
PY“EI&HH%QST%WW% acig én dighlorompatianeGNAF(g: 1f 6 Senbrwas fided to 35-

ami AR o RRbSaRfhied Tr Low b byt ane

0.198 melpand BIRE & (0 enll Hy7 meidip d{&ﬁé’ﬂmlmattr@ thORB 6] mixture was
the art. For exa -oxi des can be

..ot di. kil |
dﬂut%@ S*Jbtgar 1%%@'}5@&5 Praghedvidh Yty Natl b britive The ety acetate
ey PRGNSl e vttty BXALE 198 ARt B e
dlsscdv:addn dpe dizblromethana(l OJOHnL):zlﬂddDeqummn@eﬁzmm@n@(q g mgo 0.264

o ekt c e oAb R Eithe ol iemsorncanerciad Wi 026
Naz%QE’ irDQﬁ'tLH‘EfeG Nﬁfm arfll dxBH AL bv‘i‘tﬁleﬂlyl 5&%&\" Ppe g&ﬁblﬁgd ES1 acetate

onpounds of Formula (T) can repared from-t

layerisis then ofashed wih s@pnateétwcaxm Putification b poeplarative HPLC
T di zed form can be
gaveﬁ%%@#ékgﬁ? r om%ﬁ%%é,p%?wggmds of Forrmula (T) by

reating with a reducin agené ., sulfur, sulfur
[0198} o4 (DMSOd6)6876 .70 (m, 2 )822(dJ 68Hz1H);8.11(d,J=

9.6 Hz, 1 H); 7.87 (d, ] =1.2Hz, 1 H); 7.45 (s, 1 H); 7.27 (d, T = 2.4 Hz, 1 H); 7.00-6.97 (dd,
J=2.8and 9.6 Hz, 1 H); 6.64-6.62 (m, 1 H); 5. 92 (brs, 1 H); 5.49 (brs, 1 H); 5.00-4.96 (m, 1
H); 4.55-4.49 (m, 2 H); 4.18 (d, J = 5.6 Hz, 1 H); 3.90 (s, 3 H); 3.91-3.82 (m, 1 H); 3.54 (brs,
1H); 2.75-2.72 (m, 1 H); 2.54-2.51 (m, 1 H); 2.17-2.14 (m, 1 H); 1.69-1.66 (m, 1 H); 1.40-
1.34 (m, 3 H); 1.13 (m, 9 H); 0.93 (m, 9 H); 0.90-0.82 (m, 3 H); 0.65-0.53 (m, 4 H). MS
M*+1) 733.
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tri phenyl phosphine, |ithium borohydride, sodium

bor ohydri de, phosphorus trichloride, tribromde, or
woOheo7iooks33 i n a suitable inert organic sol vent PCEU§2006/025996

acetonitrile, ethanol, aqueous dioxane, or the like)

at 0 to 8Q0C. [01 68] Progkhgpiiesi vatives of the

'%%gpounds of Formula (1) can Se prepared by nethods
SyRthesin of &l 2htsterihutypesider3-dinethylbotyryib4Rx(T-niethexy-2-fp9razol-1-yl

ana. KAV oy BRI BhubPty it (1 4evplobagimshyker
exanpl e, appr owdlcqﬂ@m@%ﬂ&ﬁ-x@&ea%%gd@%d by
or

reacting a non-derivatized conpound of la (T)
with a suitable carbanylating agent (e.g., | |

-acyl owyaal kyl carbonochl ori date r-pidg ophenyl

carbonat e r the like). [0l 69] Prot ed derivatives

of the coWpgu m Formul H(;jj) can kit‘jmeans
known to th of=or diynar H:Zinthear N

detai |l ed description oQt;hgeBOt echni ques @pplicable to
the creati om prote and t}zg%q_lermvlgl

can be foundytmcduW G eene, Protecting ps AN

Or gani thesis, 3rgopdition, Jahrl Vi &y 0 ,\V

Inc. 199 le?O] Conpounds of the(%r ebent 9 nvc?[;j on
may be conveniently prepared or f or med Aur i ng the

StepAr ocess of the invention, as solvates (e.g. hydrates).
Hydrates of conmpounds of the present invention may be

[0198b n\(bﬁC?'nlobytypnﬁhﬁrbdyc?yprbpjtdba@irﬁb&l@ﬁﬁ}dr@ﬂy—%ﬂh‘?mc%[’bamic acid
uegous an ol ven mxture, usin organi c

e R AL B 6% Bl s ko Biammethane @ havfolnd TFA

(3.0 12} %dds Q8D A4Re §ti191‘;1ﬁ RS L (the 1 & iorpﬁi)&{u%%%ee%ﬁﬁc%g@d to

di astereoners that have distinct physical prope
dryness tg giverigt-aming-dpasichbutyldbeydlogopyli Rhgdrospbuyidnhide FFA salt as a

: i Vit d -eadj | y. d b
R DG TR IV C T —
2-pytiizals 1-31-qOIBIiS-40A8K 1) yardRAMBI R A0S E GRLR ﬂfcﬂm&g%a%e/DMF

pref er abl%ieéby separation/resol uti on techni ques base

(L:1. @dbmI A e added e 38 aminosicnlpbutylN-cphlepupyl-2 diyiisoxydngyramide TFA
salt foHOWES bﬂ/ Mﬁ? E'7 o rﬁg,qygﬁgm%\?aaﬁag)nﬁg??@lt lgl%th 5? ggglobh %ﬁer 24 h at

woul o_I not result Pn racem
1t, the entors mivtureovas diltedi widtetglsareiaf dindwafied WahtRCACE, $4RSated

licagble 1ot resol ution of, stereoisomers of
NaHE DR e T Al st ABisiias driad (VS Ganf Bercd o évéprated fo
drynel€aThd 8AY 9§odﬁeﬂwRaC egr%;g?s higioév%ém gie'hlo)‘é!&@g%e (9 {0Lgand Dess-

Enant i oners, I-ons,
Martigqesiodinaae (1(1298g 0. 26400mal) visardat o g stiame At for b, the reaction

. Th ] f t i ti
mixtyr S opdief PRI oS O PSre(eovgHG Gpprdbattragted avieh ity
acetafty . THel R thi8 abdtate 1dVels Wk NG WaRad iaéth?ﬁtﬁtated NaHCO, and

._infections. The inhjbitory activities e compoun
brinegPurkgagion hy prepacatifie BELfegave teitle ¢ompueha @)sin kOSWpirity by
gpLdhose of ordinary

[0200] "HNMR: (DMSO-dq) 8 8.76-8.69 (m, 2 H); 8.19 (d, J = 8.0 Hz, 1 H); 8.10 (d, J =
8.0 Hz, 1 H); 7.87-7.86 (m, 1 H); 7.45 (s, 1 H); 7.27 (d, T = 2.8 Hz, 1 H); 7.00-6.97 (dd, T =
2.8 and 9.6 Hz, 1 H); 6.64-6.62 (m, 1 H); 5. 93 (brs, 1 H); 5.48 (brs, 1 H); 5.00-4.96 (m, 1 H);
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skill in the art. A suitable in vitro assay for

measuring the ability of conpounds of this invention
woaoi7vesd3st HCV replication is set forth in Bi etogisemb/025996

Exanple 1 infra. [0174] Adm nistration and

SO, 5% GoTPSEH Ay BSHALA A0 A0S, 4 0.0 0,

H)t 0E3-2002 (] € 2)) 3/543128510{11 wq{)aaqam 4 {ha HRYL.96- 1t8bf{ny?;1tﬂl, 1.78-1.50

and acceptabl e nodes known in the art, ei ther sin
(¢ Hy; . 13 mbioda) O G, OrH)s A& 5ef)- 5 hiom.e4 Hhé\d&;ﬁwﬁ)ﬂ.@gent S.
A therapeutlcally effective anount may vary w dely
dependi ng on the severity of the disease, the age and
relative health of the su%gla t he potency of the
5 conpound used and ot her f&cammde3For exanpl e,

t oynd o
SRR RE Y h Sy P B SRR S U AR s Bricin2-yiony)-
pykiolidipe S dagtsbxylie agﬁt(lS—ﬁWl&ﬁl)tylﬁ%thyﬁiaycybIb ﬂﬁ@qaarﬂ&%yl -2-oxoethyl)-
mlligram per kil ogram body . vveH%ht (mg/ kg) per day,
typically from about 100 y to about 10
ng/ kg/ day. Therefore, a ther apeutically effective
anmount for an 80 kg human patient may range from about
1 nmg/ dayto about{'8 g/day, typically from &bout 1
ng/ day to about@O ng/ day. | n general, of
ordinary skill NigFthe art, acting in rel i e upon
per sonal knovvl e e and t he edi-saloasur e of thi s

Appl i cati on, m abl e Wl :
t her apeuti caI I y ¥ anoun of a conp

Forrmula (1) for tHeatl ng a b§MbEh di seage.H | éHl’he
conmpounds of Formwmla (I) can be adm ﬂ’s\n’erg Oas
pharmaceuti cal conpositions by one of tRe7followi ng
routes: oral, systemc (e.g., transdermal, intranasal

or by suppository) or parenteral (e.qg., intra NePHaKeOH/THF
i ntravenous or subcutaneous). Conpositions can fake
@

the foffm of tablets, pills, capsules, semsoli®s,
povvdeﬁsj sust ai ned reI ease fornul ati ons, sol L@ns,

suspe ns, elixirs, aerosols, or any othernN_ -
approprol ate conp05|t| on and are conprised of,

gener al ; nd of Farmula (1) in conbi natten with
at | eas eutically agceptable excip M- co,H

gt‘,;b\/l X||e ts are ngR-tlxlc, aid oL
aéﬁ%s:tr tion,Jand do not adver eWaff&{tTﬁ'\he o

t her pﬂ\tl c Benefit of the Agtiwe ingredient® Buch 12

exci pient may be any solid, liquid, semsolid or, in
the case of an aerosol conposition, gaseous excipient
that is gener 1Y HAATPYBl e to one of skill in the

art. [0177] [Sel-egicphar maceuti cal excipients include
st ar clm cel | jul d&¥: gl ¢, gl ucose, |actosg, sucrose,

gel atixg, malt, rice, rour, chal k, sili geI

magn SI/ m stearate, sodium stearate, g yg r ol
nonostiear ate, sodiumchloride, dried s m |k, and
the 1i{%e. Liquid and senisolid excipi ent% may be

sy a0 B
>r h >l/N § 0 bo
10 o 7\ 14 o 7\ 15
Preparation of 10, HCl salt
[0201] To commercially available t-Boc-(2S,4R)-hydroxyproline (1 mmol) in DMSO was

added potassium zert-butoxide (3 mmol) in small portions over 15 min at 23 °C. The mixture
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i ncluding those of petroleum animl, vegetable or
synthetic origin (e.g., peanut oil, soybean oil,

wonoeroass3ei |, sesane oil, and the |ike). PrefePCeMS2006/025996
liquid carriers, particularly for injectable

wasgq?l ut |a§5§[%{efgﬁoude ter, alég&fb ﬁﬂueﬁusﬁgxtrﬁseﬁgm(“

mm@l))m Isphall 'f)%rtﬁﬂgﬁ?&' ﬁ)'rﬁ’iﬁ 'T‘f% ré’&%ﬁbf? WigelywaearRdid E‘Qa G g& 16 h.

tHe type of formulation, size of a unit dosage,
Theoksudting prispensionawmas pmut@nnt‘oai% aqeeoks oitric aad ahd exdrasfed with EtOAc.

kil I. t f i ca i.e SN .
et s s BB R R SR 50, T prae
porfiés Wére Hierd afd Gbﬂ&ﬂtrﬁbé &ﬁé‘?e Winltite gempr TREsdIFdAEri A WAY

to 90%y, preferably 5%v to 50%w, of active ingredient

dissaiver in A M lndlmxab@(hﬁ)gnLh eABSITH I the reaohoremmtmeemsmncentrated
andg%l%iﬁr g{) Igy gOB g%rgynlﬁ fig t-lyllﬁ?}f) r@gis %gﬁ:ﬁ)%yhc acid methyl ester

HCE&Id | nuous treatnment or in a single unit dosage form
ad libitumwhen relief of synptons is specifically
Steﬂ iequi red. Representative pharmaceutical fornulations
contai ning a conmpound of Formula (I) are described

one enbodi nents, the conpounds of

[0179
10299§r i) éRcl(E)élé%rﬁpﬂédla@mﬂ%@tm ding-Z- ﬁﬁab%y#@ apid ety ester HCI
salt @428 151??% g?@é Rimofy 15@1%1&8&9&1%% ({Ph129 qg MO%SL—tert-Leu—

antivir agents are rntert such
OH (192 mg, @\BZMMI)) BLAATTA 34 e gy0. 9 Eniniai) m&m(mms 07 mmol)

and R PBPCE R A B ADEH ol ioaice i avas dluted with
ethyl @8&tate 3G RRLhed ¥ Ja%ﬁ'at(a}{'Na‘Pm@J oRd WIS Mhe eﬁﬁﬂj aééi?z'ttje layer was

receptor agoni sts such as ANA-975 (Anadys)
dried {MeSGhil filistedrnd enanordted tocdipmdse tagive ﬂr@ﬁ'ﬁw@dbutq?{yaarbonylammo-

53 SRATRLAY bR AT PR 07 byt may

esteA (i) i §hitiediveiyidi®r prior to, or follow ng, the
adm nistration of a second antiviral agent, according

Steﬁﬁ’ a physician prescribed reginen. Exanples [0180] The
present invention is further exenplified, but not

[0203] m 1-€25- tazyz—Bmheyo‘adidnglmngo-é;Balrpiedgrltbdtwnm}t (&;b]ilat@yh&m-z-
oun For mul a

Yo g AR EHES Fartea by B0 B BTEY SR it Rhandt & mi), THF

3. O[mLX £UCT0 Na@‘H’{S%M ”RYtBMj h%ﬁn@ﬂé h¥achbh }ﬁflﬂﬁfé)@ﬁ@ SonBéitfhted,
tertbutyl ester Step | [01 To the m xture of

amdBimleblN—H@]z@dgaxtractgd wﬂhrﬁh acdtate. The combined ethyl acetate layers
were ameﬁevstraréﬁecp %9:{1 PENE I \Fied (MgS0O4). The ethyl acetate layer was then filtered
and evaporated to dryness to give 1-(25-tert-butoxycarbonylamino-3,3-dimethyl-butyryl)-4R-
(5-chloro-pyridin-Z-yloy((y)-pyrrolidine-2S—carboxylic acid (12).

Step 3

[0204] To (1S-Cyclobutylmethyl-2-cyclopropylcarbamoyl-2-hydroxy-ethyl)-carbamic acid
tert-butyl ester (214 mg, 0.83 mmol) was added 4.0 M HCl in dioxane (11.0 mL). After 1 h,
the reaction mixture was concentrated and dried to give 3S-amino-4-cyclobutyl-N-
cyclopropyl-2-hydroxy-butyramide HCI salt as a white solid. To 3S-amino-4-cyclobutyl-N-
cyclopropyl-2-hydroxy-butyramide was added 1-(2S-tert-butoxycarbonylamino-3,3-
dimethyl-butyryl)-4R-(5-chloro-pyridin-2-yloxy)-pyrrolidine-2S-carboxylic acid in
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hydrochl oride (12.34 g, 0.127 nol), EDC (33.07 g,

0.173 nol), HOBt (22.9 g, 0.15 nol) in dichloronethane
w020/m0k838 was sl owly added NWM (34.9g, 0.35 nmel)/usmmden25996

stirring in 30 mn. The reaction was |left at room

dicAIBRRAFRYIME 011121 G0 miPED! G 6 1o B89 %hiBl: HAME, 104

mmohsod NMME((M)MQ EBZ\mmoI)eﬁﬂMeldS loat rf, diOreagticrOmBitie was diluted with
th)%l %tmath )‘(x}’ ‘¥J car banD but yl j carbani c acid
ethylgpetals ang, a@iﬂe f&% bneezes'mé idrieé(gSO.). The gihyl
&ae 1) !
e é}& T ﬂibr?% ar centrated f)m(% B J & ar afrlanslhc? hﬁocﬂlﬂo%r aphy to give {1-

t hoxymet h anoyty

[4Rr(ﬁ=dblctr9pymlm éfyIQ)W)-ZSg-XlSQ;Z/clemm&hylm -EyotsH6 9 Sart difToy1-2-
h 100 nHie}_IEarg ay}gﬂ)— %OC was, sl oWy added LAH
yarqRyeihy )P I;dm?t#tcé? onyl-2,2-dignetlsdprown Hensbemicacid rert-
butymtegggyghﬁgz%kg,yelél ow y addi ng IN HO (20 nmL) and then

lowed to warmup to roomtenperature. The reaction
Ste yxture was diluted wwth EtQAc (600 nL), washed with

HC, H2O, and brine and dried over MgSO4. Renoval
[02@51 tm{smmwbmoﬂwﬁdm@yfosap s mwa&ﬁpgﬁgt gm d ter

yl ester . an oil.
°Y°1§a¥(w carhappyk éwwpﬂm caolpAmayily eyrfolitligt 1 -garbBfyl$-2,2- dlmethyl-

pro gArbangfgci)cf {J}%&H}ﬁl ester ?@lr bam C Chd L)el{x tilgg c}a;%ll)ne HIy e (2 mL) was

addedj‘tjé (M BcH tin dloaﬁmfd(3(02m2§ After3 G, 'ﬂﬁ'ﬂl%ictﬁh Bfeturbinfa8 Eonlﬁééﬁtrfged and

3 d|t|:fn gas .compl ete the reaction mxture was al
Q3 drfgmsthyitbay) dR-G-ehlorphridiafeylosy)-pyrrolidine-2-

carb@k%(ﬁ sat ur ed M??nglél @Fﬁg%pﬁ&gg%ﬂ%ﬁg fﬂ%ﬁﬂhmld‘a HCl

salt gy 3 wiite sadid. I\/gSO4 The sol vent was renoved and the

crude product was crystallized from50On of ethyl
Stepaxet at e and hexane(v/v=l/1) to give acetic acid 2-t

rt - but oxycar bonyl am no-1 cycl opropyl car banoyl pent yl
102064 t elro ¥ splgicy)ofds(24-antine S, BdiiethyliSttyyl)44 R-05-8Blbrdpytidint Dloxy)-

PSR e W BER DL BRI Emeiy sy opparsybamgu2y |
hydmyahyli-émadegicnmm .07 rr?jﬁﬂﬁbhl()ﬁﬂnéﬂxéne ek Iﬁgf‘%gs added

us sol ution (IN 22 room t enper at
meﬂg}? 28 ﬁ? dﬁn\ﬂﬁsAﬁ%mata‘hdeWﬁetde@mmte@ 61 mL, 0.077

mmdl’?@a?%&d’e Ghé %e%ﬁéﬁoﬁ&xﬁ%@x@%?%&%? ggto #&% 6&1d ﬁbevrtg?é{lon mixture

acetate a er was wa

was Njgei w1tAfd1tﬂllomHnﬂmaé and whdhed sahvidhHCL} Jaaursed @lmm@d bied brine.
| acetate and

al l.ized from 100 nL of ethy
“The ﬁ%ﬁlgﬁ(@%@ﬁ%ﬂﬁt Was t]@qqpé/apcp{étegl itq ﬂjémess to give 1-[25~(3-tert-butyl-
_ ureido)-3,3-dimethyl-butyryl]-4R-(5- chloropynd1n-2-yloxy)-pyrrohdme—ZS—carboxyhc acid

(LS-cyclobutylmethyl-2-cyclopropylcarbamoyl-2-hydroxyethyl)amide (14).

Step 6

[0207] 1-[2S-(3-tert~Butyl-ureid0)-3,3-dimethyl-butyryl]-4R-(5-chloropyridin—Z—yloxy)-
pyrrolidine-2S-carboxylic acid (1S-cyclobutylmethyl-2-cyclopropylcarbamoyl-2-
hydroxyethyl)amide was dissolved in dry dichloromethane (4.0 mL) and Dess-Martin
periodinane (44 mg, 0.103 mmol) was added. After stirring at rt for 2 h reaction mixture was
quenched with 0.26M Na,S,0; in saturated NaHCO; and extracted with ethyl acetate. The
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conmpound (3.5 g) as a white solid. Reference B [0186]
Synt hesi s of

wOkeiB/008338 1 obut yl met hyl - 2- cycl.opr oryl car banoy| PeThge06%25996
yethyl)- carbamc acid tert-butyl ester Bo Step 1

comp AL TasHiE MK B v bl ghe B AR
Puritfigationchhy prepateti(e3HPRC gavethe mifte lcpmpbiid {;118) 53> fbrity by HPLC.
rnnol ), HOBt (5.52 g, 36 mmol) in dichl oronethane (200

T ERE S Y 1 )7 &4 :
[020;8?? rring ov(?rm%%??ngﬁ@ﬁm égﬁ-?’ ﬁ%oﬁwze@&%’?gﬁ b ’2)7hﬂrﬁ5>t(}t819r(gl’ 1 H);
644 Gl LIEDLS 47 (s 10N SOYBODHIKS.00-4as (e 1) .5Hek 0, 1 )
4175 8% AN 5&,@9?-2% i 152345 5B T 1), 540532 (o 1 s 2.17-1.60 (um,

10 H)21! 93 %m- t thy| |']-carba
O Dy gt i & R R MR et
Step 2 [0188] To the solution of
[ 2-cycl obutyl -1 xS' - (net hoxynet hyl car banoyl ) et hyl ] -carb
amc acid tert-butyl estegyf{gfpR 0. 15 nmol) in
anhydrous THF (100 nlL) under argon at -78 0C, was
Sywlapsis eldtled 20ALS-cyalpnrapsipminovsalylbutylearbandyl)-4 Ri(7-anetBoxy-2-

h, ti i Xt h b I di

' e T R A R R o bam 2t hron -
to roomt enper at ubab@ﬁtce{cidjaﬁf.a@ﬁias{e@m@/as conpl et e.
The reaction mxture was diluted with EtQAc (500 niL),

washed with IN HO ,, H2O, ,angd Brine and dried over
MySO4. Renpval of [Yents gave ‘

(2-cycl obutyl -15"-fo hyl ) carbanmi c acid tert-butyl
ester (2.95 g) as an oilg Step 3 01;@9] To a solution
of cycl opropylisonitrile .Zlﬁqj\#g mwol),
A-cyclobutyl -1tffornyl et hyl arbanbc acid tert-butyl

ester (2.95 g, 13 )K}i\g@et@y{sene chl oride(20 n),
was added acetic aefd [1.56%, 26 mvl) at 0C. After
the addition was conplet€~the reaction mxture was

allowed to warmto 25 C and stirred for another 4 h.
The reactionm xture was di |l dfed with 200 nmL Et OAc and

O Rt ornl op Leseibel i, P PEREA TSR =

over . The solvent was
cyclepropidampinsdoralylngglcabymopl)4RzE cméthoxy-3yrzobl -ybighitlolin-4-yloxy)-

oy Rt SR i darb il abfa 2951 B s 734

" (M+ B cialiyl): | - cycl opropyl car banoyl propyl ester (3.8
9)

as a white
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solid. Step 4 [0190] To a solution of acetic acid

25' -tel/t-butoxycarbonyl am no- 3-cycl obutyl -1 cycl opr opyl
woaodyanssss pr opyl ester (3.8 g 10.7 mmol) in nmerPo@amwsk006/025996

(50 nm.) was added NaOH aqueous solution (IN, 15 nL) at

roomtenperature. After 2?{}3 ﬁ‘} anol was renoved and

the concentrate was extra B T 1 ethyl acetate. The

Syhthesia 0€ { BS-E2.5%E S - mhﬂpﬁdbﬂmﬁlho&{al}ﬂ&tzlﬂdrbdﬁlbs?g ARLET-methoxy-2-

MySO4. The sol vent was renoved e residue was

cr y ¥YEeel Lebayinelin-4otox-nyrrobiding L -cathonyt], 2rdimethylpropyl} -
h /v=3/1 d (2.9
nwhi o sol 1 d. Exarcaiic B kbt GRIREpLT (20 9 @

-(3-te”butyl urei do) 3, 3-di meghyl but yryl]-4i ?-(7-nmet hox
y-2-pyrazol -1 -yl quicaoli
4-yl oxy) - pyrrolidine ; poxyric acid (I
1S - cycl opropyl am nooxa putyl )ami de (7) HCl in
di oxane Step | [0191] To sol uti commercially

avai | abl e -tert-Boc-ch-m%N- ol<he net hyl
ester (370 ny, 1.51 mmol) S 0
7- met hoxy- 2 pyrazoI-I-yIHqu nobi n/ 4-ol (PCT
application public |o\ﬂ(h6 WO 2000059929) (400 ny,
1.66 mmol) in dry THF 01 ) at 0 C was added
tri phenyl phosphi ne (594 2.27 mol), followed by a
sl ow addition of DI AD (0. 36 M, 1.81.nmol) under N2.
The reactjon nj xture was sl ov}f% allonwed to warmto

P

[02}Y o nProserdineasisieacrifed ia Exppplg 4radpve. duhsubshiating domethoxy-2-pyrazol-
r
1-yLGRE{ Aot S iRy tzgmn@g@t%ﬁam LAbESoRHEd Y dild &had¥ind. Ms:

7444M‘”=1()7 met hoxy- 2- pyr azoI -I -yl -qunol i n- 4-

yl oxy) - pyrrolidine-|,2-dicarboxylic acid 1-ter -butyl

esters-nethyl ester (1) in 69%yield. Step 2 [0192] To

a solution of . '

4i ?- (7- met hoxy- 2- pyr azol - Exgmplpé nol i n- 4-yl oxy) - pyrr ol

Sglltltﬂgﬂ%%tz { 1&%%%’12%' @1@%—8%1%53@(&@-” 1é#}l&nsoppt],qu:ninooxalylbutyl—
di chl or onetubameyl)byiblidined -adsiagi]d, D dvhéll1-propgil oxane
(3.0 nL). After 1 h, the reactjon m xture was
concentrated and dRftesnie 6°1§Wéb'-!$y165tef(18)
- (7- met hoxy- 2- pyr azol - | - gl - qui nol i n-4-yl oxy) -
ryrrolidine- 2 -CaTbOXy acid nethyl ester
hydrochl ori de (2) as a,\}/vhlte solid. Step 3 [0193] To a
sol ution of

4i ?- (7- met hoxy- 2- pyrazol 9] - w} -yl oxy) - pyrrol
i di ne 2Scar boxylic acid t drochloride (67
ng, 0.165 mml) in di chIHor@ ha{ne/

o N A
TER
18
[0211] Proceeding as described in Example 4 above, but substituting 4R-(7-methoxy-2-

pyrazol-1-yl-quinolin-4-yloxy)-pyrrolidine-2S-carboxylic acid methy! ester hydrochloride
with 4R~(5-chloropyridin-2-yloxy)pyrrolidine-2-carboxylic acid methyl ester hydrochloride
provided the title compound. MS: 622 (M+1).
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(2.0 m., 1:1) was added Boc-L-tert-Leu-OH (38.1 ng,
0.165 mml ), HATU (69 ng, 0.182 nmol) and DI PEA (0.1
wotk007@05838m0l ) and the mi xture was stirred at PCT/UARG061025996
16 h, the reaction mxture was diluted with ethyl
acetate and washed wth EP e saturated NaHCO 3, and
brine. The ethyl acetate xﬁ?’eﬂl was dried (MgSO )
fi 'éﬁlfegls%@m@{@p QS-@hl%Fbg&ﬁdﬁtzéZl%ig -w(m-vﬁldbu&ﬁﬁlethym-
but’oxycar bonyl"am no- 3 di met
cycleprcﬁp'ylmlbdmmgﬂ—ﬂewcthzbarbbmyylm-pmghdme-1 carbonyl] 2,2-dimethyl-propyl}-

4-yl oxy) - pyrrolldln nmet hyl ester
(3) in quantltat|WE ?W@P@ %g?ﬁaﬁieﬁﬂﬂgﬁf To a sol ution
of crude |-(2<S -t

- but oxycar bonyl am no- 3, i met hyl butyryl)-4 JR-(7-

nmet hoxy- 2- pyrazol-l-yINqu‘nolln 4-yloxy)-pyrrolidine-2
5' -carboxylic acid nethyl ester 4n gichloronmethane ( 1

m.) was added 4.0 M HC %n_di axahe ¥S<p ni). After 1
h, the reaction m xture S sen rated and dried to
givel-(2<Sr-am'n033q th gutyryl)-4i2-(7-

met hoxy- 2- pyr azol

-yl -qui nolin-4-yl OX) }E oI i dime-2 Sr-carboxylic acid
met hyl ester HO salt as a white solid which was used
in the next step w thout fur119her purification. Step 5
0195] To a sal utjon, of

[021&}3 nfmgegdlgg a5 mﬁpp%mfﬁamp}e Ahabove but substituting 4R- (7-methoxy-2-

o A P B g s o
WlmHQ-(Sscﬂildro(@nﬂﬁBZWy))pyrmhdlmm oarbmveﬂlhatmel 1(1@1191 %Le)‘ hydrochloride

U e e B AT i o e
esteli iﬁgﬁ{cb QR [15-¢¢ ?Ufoﬁrdfﬁfcaﬁ)tahfo?ﬁ%ﬁtx?ﬁkthyﬁﬁﬁ@[]c&ﬁarﬁlc dciBrert-butyl

ction m xtfure was dilu h di chl oromet hane and
estenpevided thiettitlelonnponnd. syiSup48 8d+NaHCO 3, and brine. The
di-chl oronet hane | ayer was then evaporated to dryness
to give 1- [25-(3-t r
-but yl -urei do) -3, 3-di net hyl -butyiyl]-4i?-(7-methoxy- 2-
pyrazol -1-ylq idnohii-4 Spyrrolidine-2

- xR

<S' - [ ' g in-2- -
syt & PR B b D D R Ry AR PRS- SR iy 2-v1ox)

- ( 7 pymbhiding-2 apyoxytiobeitl {1 -quiloypbpylaminooxalyl-butyl)-amide (20)

4-yFoxy) -pyrrolidine-2,S r-carboxylic acid methyl

ester was treated with nethanol (6.0 nL), THF (3.0 nli)

and IN NaCH (6. nL). Aftgr 1 h at rt, the reaction

m xture was concentrategx,acidified with IN HO and

extracted with ethyl aq\et te. The conbi ned et hyl

acetate |ayers were then washed Wi th brine and dried

(MySO 4). The ethyl acet% | ayer hen filtered
and evaporated to dryness t F{MW
-(3-tert-butyl - urelgo) thylbutyryl]
4i ?-(7- met hoxy- 2- p?[a”tﬂl qu nol i n-4-yl oxy) - pyrr ol
i di ne-2S- car boxyl i acbd/F\S)
20

[0213] Proceeding as described in Example 3 above but substituting (15-cyclobutylmethyl-
2-cyclopropylcarbamoyl-2-hydroxyethyl)-carbamic acid tert-butyl ester with [15-
(cyclopropyl-carbamoylhydroxymethyljbutyl]carbamic acid terz-butyl ester provided the title
compound. MS: 621 (M+1).

~
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Step 7 [0197]

[ 15HCycl opr opyl car banmoynydr oxynenyl ) but yl ] car bam ¢
weaeda/osa3s - butyl ester (48 ng, 0.165 nmol.) wasPCT/US2006/025996

di ssol ved in dichloronethane (3.0 nL) and TFA (3.0 nli)

was added. After stirring for 1 h at rt, the reaction

m xture was evaporated to dryness to give

3<S' - am no-2- hydroxyhexapoimp d cycl opropyl anm de

TFA salt as a white solid. A gol ution of 1-[2 -( - r
Synthgsis pif mr{éﬂﬁﬁereBBty&um:dcnya 3dimsthylHjutwiyl]-4R?(reiethoxy-igqainolin-1-

%{?ﬁﬁpmlﬁémz%? -B8bBE et ¥ cyelonrany mingesalsl huhdr side @D

~3Sam gy, 2- hydr oi C

, 0.1 nl1°c0. 7 nmmol ). "Affer 24
h at rt, the reaction mxtUre was diluted wth e?hyl
acetate and washed with IN HCO, NaHCO 3, anggyi nEe
ed
N COzH

The ethyl acetate |ayer was drled (MgSO 4), filte

and evaporated to dryness. The crude productD Was

di ssolved in dry dichl oronethane (10.0 ni) d N Boc
Dess-Martin periodi nane ( 112 ny, O0.264 rm@@

added. After stirring at rt for 2 h, the reactijon

m xture was quenched with 0.26M NaZSZCB in sat $ated
NaHCO 3 and extracted with ethyl acetate. The céﬁu ned
ethyl acetate |layers were then washed with sat urlit é§="
NaHCO8 and brine. Purification by preparative HPFC o
gave the title conpound (7) in >99%purity by HPLC pn ¥
[0198] IH NVR (DVsO-d 6) d 8.76-8.70 (m 2 H); 8 .22 { } AV

(do J 6.8 Hz, 1H) 8.11(d J=9.6H, 1H; 787 )
(d’mzm H; 7.45 (s, 1 H); 7%‘@@32%%
6 H)

Hz #N7.00-6.97 (dd, nd 9 :

6. 64- 6. 62, (M 1 . 5, 924’("b°r“”§',c{8'"1"%ﬁ$e; 9 (Brs, 1 H:

5. 00- 4. 96/ ( n455-4'—¢9—cm——2~r=|7; 18 [, & ©Hy
56qu,mff-|), &, H);391382(m1 B
(brs>(N];r é’7- .72 (m 21 H R 2M5%0% 51 (m Biclq); o
2.17-2014m 1'H); 1.69-1.66] (f§ % H); 1.40- 1.34 (m

3 ;113e1m9H) ogs(ngﬂ\ogoosz(ms

H; 0.65-0.53 (m 4 H. M5 (" ++l) 733. Exanple 2
Synthesis of |-[26"-(3-tePPatAFM |
Step gi do) - 33-di net hyl butyryl]-4 -(7-methoxy-2-pyrazol -1-yl
rrolidi ne-2-carboxylic acid

ui nol i n-4-yl oxy)
[021211 c |E§hv1@p§omfann@tcr6£§ 1L, ddSemmpl)) s added &pp Stiepat|0 °C to a solution

of 3R Pysttrymie esig 5.3 2,357 SEPOD PRIy £ Wha S5 maroD in
acetdnd (%35 efl)b A et 13Cdt D o hyudous yddivatagide (P1 g'W7.5 Q61D 16 mL water)
was  di ssol ved in dichl oronet hane 63 0 nm_) and
was qqkj@d drop wise and the reaction mixture was stirred at 23 °C for 16 h. Water (50 mL)
was added to the mixture and the volatile was removed under vacuo. The resulting slurry
was extracted with toluene (3 x 25 mL) and the combined organic layers were dried
(MgSO4). The dried solution was filtered and added drop wise at 190 °C to a solution of
diphenylmethane (25 mL) and tributylamine (14.2 mL, 59.4 mmol). The toluene was distitled
off as added. After complete addition, the reaction temperature was raised to 210 °C for 2 h.
Afier cooling, the precipitated product was collected by filtration and washed with hexanes
and dried under vacuum to yield 6-Methoxy-2H-isoquinolin-1-one (1.7 g, 9.7 mmol, 33%

yield). MS m/z 176 (M*+H).
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(3.0 nm.) was added. After stirring for 1 h at rt, the
reaction m xture was evaporated to dryness to give 3

woeam7mossss cycl obut yl -i V-cycl opr opyl - 2- hydr oxy- barysavsd25996
e TFA salt as a white solid. A solution of |-[25

tanfy (3-ter
Step_%ut yl urei do) - 3, 3-di net hyl - butyryl]-4i ?-(7-met hoxy-

[0213} pyx suspbndlelycbf&}Meﬂmixblm-m-tsmenyﬁn—ﬂ)m 90 (inps 52ASmomd hiaxP OCl; (4
| i ' ‘1. Q.
mL)g&p:giggtgé gt I11nO ‘% fo? I3%r (%{ge ar so St?o/n taisleld &pon%egting ) Atft%r 3 h, the
' dér're ¥ TRe T i
s A PR TR O ot
wateD REAL),GoH wirk thef. adjusted Ity 10 MithedN N40H and extractedwith CHCl; (3 x 25

o, SR L e B e 5 S e oo

JayePWhY iheﬁ‘?i%fgdecéﬂﬁfatm ﬂﬁrﬁ’féd@ WaaEh dhrofrlatda® pﬁg (50% ethyl

evapor at ed dryness. e crudé product was
acetaip/hexineptd gme @Ifoydcmoéhhcth@metsn@nnol@mw() mgp, Bh mms@% yield) as

whitggpad "o RN AGBEOE e Y T hl ) BR T TP o a7 00 @

1 H,9uep0/184; mm@@gmmam 3 H). 948 w/at ed(NiaO3 and
y

extracted with | acetate . The conbi ned et hyl
Ste acetate | ayers were then washed with saturated NaHCO3
Pand brine. Purification by preparative HPLC gave the

[0215] t I1e> copivpedinlly (a93ildble RAPo6cpQS] 4R)- Mdrdvﬁlpﬁbhr{e(lﬁml]nglﬁ96 mmol)
in DMSO éq_}pL),gaoiq;sw teégsbu%(gu«gp 63?7 nqgs::g 88 1,311%@9,1) sya%gfckegqm gmall
portf?)% 6)1/8r4 g%ﬁnzra gtlZ ’l;heé'z :&g' 5&"]«1% stu%ecﬁatdé C]fof@() mln and temr%n cooled

to 0 ICHAL 05C, 9—3}h(db®-§-mdth¢i)y—1s5q1ﬁﬁo1(115‘{(600 mgbi)3 anmfbl)flw%ac(dﬁd in small

poﬁéngbgé%rg%3@%4ﬁle%2nﬁigg ;%)étu?erﬁxl/gﬁs(t%ed‘]aé 5;{ gC %‘H% h. ]Tl}p:% fesulting
susp%nslz_l)&‘f wad %odr@&l irto 5% acgue'éﬂs &tﬁi}%%lscﬁdi'( 1 é)g nlﬂ%r)] and- ekiract- V\ll‘&l EiOWc (3 x 50

mL)oTh cormblqu Et@Ag amyrs vvprwashegsevlthhnnﬁ 3y, dnlvg) (B a). 5T$16 organic
759, EX
taye Xt B P IR e 28 AR MBS pifeli bytons)
pyrréﬁxilﬁéﬂl Qf—dmyﬂbbﬂylfb- &Ky 1@y butypyster@l 0dign 262 Mimelad Dipeydlid cas white
soli s m FEUE 110 rbhis mateyiel Wi s it e BEHoYAP-2 codsar vy further
purlﬁ cAithde (15) Preparation of 10, HO salt [0201] To
ormerm all'y available t-Boc-(2<S , 4i-)-hydroxyproline

mml) in DVBO was added pot assi umtert but oxi de (3
Step in small portions over 15 m nt at 23 0C. The

th elobfd; aﬁian%§1- Eht J%%aﬁf@(%&@ ewb tyl
[0216"7] oC b[g%?g agdlpﬁﬁ -di Igﬁkoro y t et

estels(ﬂﬁo g Or35i mml)OW@radgl@i ﬁ{) M Hﬂden d@a@w Gﬁ mM( tAsﬁt@r lvhéhe reaction

tirred at enS|

v bRt b e fieg 18 alls O Gl PP ECRIRE R porie. To

the ayotr@ afirAEC] SallEin UV IR (B30ORC.0 |ntﬂy)6\f1§s aded (M@&R)ecls-Metbey—
brine and dried (MgySO4) . The orga

isoquinolin-1-yloxy)-pyrrolidine-1,2-dicarboxylic acid l-tert-butyl ester (136 mg, 0.35
mmol), HATU (160 mg, 0.42 mmol) and DIPEA (0.2 mL, 1.05 mmol). After 2 hatrt
reaction mixture was diluted with ethyl acetate and washed with 1IN HCI (2x), NaHCO; (1x),
and brine (1x). The ethyl acetate layer was dried (MgSOQy), filtered and evaporated to dryness
to give 25-[1S-(Cyclopropylcarbamoyl-hydroxy-methyl)-butylcarbamoyl]-4R-(6-methoxy-

isoquinolin-1-yloxy)-pyrrolidine-1-carboxylic acid tert-butyl ester.
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portions were filtered and concentrated to give a
white solid. The solid material was dissolved in 4.0 M
weleho7iossds oxane (10 nmL). After 1 h, the reacti 8aT/US2006/025996
m xture was concentrated and dried to give
Sfe?‘ls" (5-Cnhl oropyridin-2-yl oxy)-pyrrolidine-2<S -carboxy
ic acid nmethyl ester HO salt. Step | [0202] To

[0218]>- I@ tictabovo cxpde domp@und wasydddpy 4 0MIHTIHe ddxane (10 mL) After 1h,
(242 ny

| HQ | t ;
the Kb oo BBl amBoecd w0 e omy madtngiiicsaltus a white
1iB¢
SO G o ot T iR PO G TP ke a2 vert-

Butykusidopa, 3ndixtethyd-butssicseid Béd mg, ¢35 mAfoﬂ)eHAIHI i1 6(Ith§, 0.42 mmol)

andrﬁ]%%éa@\% lﬁfxi QE mrgmglz d%ﬁg{_@ at lg,ntge g%ap I%%&tgr&c;a&qmted with
ethyl@eétate andl QSHedWash INIERC ((ZMIJ \%IT@O:; ((gk taﬁ& Sﬂné‘(’&) The ethyl acetate

evaporated to dryness to

layerpyas 5;319@ 8BS Qy), fiktened-and evaporated to dryness
3, 3-di met hyl butyryl)-4-(5-chl oro-pyridin-2-yloxy)-pyrr
Stewbi di ne-2 -carboxylic acid nethyl ester (11) in

antitative yield. Step 2 [0203] 1-(25' -ter
[0213, .+ Theudaragnetifasshen dissolved in dry DCM (10.0 mL) and Dess-Martin

hi di
Tt T
mixtvas wias qumlgﬂeod/mt_th Orﬂf}\fl NaﬁﬂzzOlﬁ% n fhtlif%ﬁed E\Tﬁ%ﬁ(ﬁﬁa{& XkoheBAith ethyl
er at r e reaction
acetg %%Oi‘\%égmé’&?)émﬁ apcdefe laysrscv e dhpnivashed Withisatuatel! NaFHCO;
(2x)B6ld brink @Q{)V?Jﬁﬁc%hbﬂ[ b%/ gf'\e%tcuaah@ ?ﬁ% gaﬁf r[?ﬁ'gB %}ﬂdlrtylelareldo)é 3-

acetate | ayers were

dimetityboniyryliR- eﬁ-m,elth@yasmqmnbmxywm-ptyhmndﬁné-psxcaﬁbmﬂc acid

B T NERTARE A ———

(DM%-&'E)I 83743(dplé t[He oh=r3]4 8 808<28 Gt Of & 621187)28.15 RAT PAXY Lio% Hy);
7.97. (é/I:HoJém@#P He); %y:?“’* é%lmo%H)p ﬂbar%dnnylﬂ}, ByDer(bosy 1 DNy.q2-5.70

(m, 1 £3 D003 4 thERIssREt, LERS2A44 10 05 5% s, 3 1),

3. 90@31&6(@&&[); D179, 7(4 @€l H@g& SPDGE i, aFpd. @8"2 dried Hp 1.77-1.70 (m,
1 gll %ga( Eﬁfl d&gbut / Vcycl opr op&
H);} ﬁ?&r 6“1‘ 03| (m, DeHDa O &6 @i 3 H); 0r6P-8.56 (m, 4
H). MS fvevg ¥
) %?gly butil(rgg?'n eJrI\;\I/a%é:)égggMg(}p (26" - r
but oxycar bonyl am no- 3, 3- di nethyl -butyryl)-4 -(5-c¢c
oro-pyri din-2-yloxy)-pyrrolidine-2S -carboxylic acid
i ndi chl oromet hane/ DMF (1:1. 10.0 ni), EDC (238 nmg,
1.24 mmol ), HOBt (190 ng, 1.24 mmol) and NWM (0.6 ni,
3.32 mol ). After 16 h at rt, the reaction m xture was
diluted with
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et hyl acetate and washed with saturated NaHCCB3, brine,
and dried (MgSO4). The ethyl acetate |ayer was then
woibi7aossds concentrated and purified by flash PCT/US2006/025996
chromat ography to give {1- [4i -(5-chloropyri
di n-2-yloxy)-2 "'-(l
S -cycl obut yl net hyl - 2- cyg oplpopy?car banoyl - 2-
Symhysds ofk-E2.5+(3- tea:zaBhtatmmi@o)-|6y3'-dmhethiylﬂmt)rryk}ddd@(@nlylbthoi’y-i&odtunohn—1-
I |d r - hut ester (13)
ylazy /(p%g gjme-ét?}é:'g g,yc lopropylcar amoyl lS-cyclopropylmethyl -2-
{I-]4i?- (5 chl °r°py“91k6‘et%yb§|aﬂi‘&{é(2%)s (15" -cycl obut yu
net hyl -
cycl opr opyl car banoyl - 2- hydr oxyet hyl - car bamoyl ) - pyrrol i
o dine-l-carbonyl]-2,2- dIéTEt hyI propyl j- carbanmic acid er
YN ester (313 ny, 0. pl ) in dichloronethane
Nwas added—24-0-M | Mi oxane (3.0 mL). After
1 h, othe reacti mxture was$, concentrated and dried

to gi H N\gfn’ OH H
I -(2<§'e)-“amzmo 3) OdYet hyl but% (\? chl oropyri di
beax aci

n- 2- ylgaxy) - pyrr ok di ne- 2- car

(1-cycl obutyl -nmet hyl - 2-cycl opr opyl catbanoyl - 2- hydr oxye

thyl)-amde HCO salt as a white solid. $tsmuo i8]

To a solution of 1-(2JSr-am no-3
, 3-di met hyl but yryl ) -4i ?-(5-chl or opy i di fi- g>¥lefy}/00ﬁ
pyrrolldlne 2-carboxylic acid

(1-cycl obutyl - net hyl - 2- cycl opr opyl carba z%% 2"

hydr oxyet hyl )-am de HO salt (45 ng, O\8 anml) in

di chl oronmet hane (3.0 nlL) was added triethyl am ne (0.02
m., 0.154 mmol). After 5 mn at rt,

tert-butylisocyanate (0.01 nL, O. 077 ml@added

and the reaction m xture was stlrred at rt> “r 16
h, the reaction mxture was diluted with o.,
di chl oronet hane and washed with IN HCO , saturat@@\ﬂ \)j\n/
NaHCO 3, and brine. The dichl or onet hane Iay.erH S Thea AV
evaporated to dryness to give I-[2 15" -(3

B0 ©

-butyl ureido)- 3,3-dinethyl-butyryl]-4i -(5- chy\or opyr
di n- 2-yl oxy)-pyrrolidine-2 S -carboxylic acid
StepdS' - cycl obut yhnet hyl - 2- cycl opr opyl car banoyl - 2- hydr oxye

[o22bf} %[’ﬁ%?%}%ﬁ@@]\/f@%fpg?%?-%%&@:&-%m%amﬁé ] salt (47 mg, 0.2

mmcrs) inDCHM/DMIPE:1.8] 615 ﬁID) hvews Yall de dOE2IST R)-@GL MR théxy-isoquinolin-1-yloxy)-

car boxylic acid

pyrradiding, bﬂcﬁb@ﬁrp@fv@p nych(lztectylzutﬂms@pﬂ TaepdAoynol) HATU (91 mg, 0.4
monclf AR AT B AR PARRl SRR P oo i g ilved wih

ethyl #bétateandOwdshad withl IN HE!S(M @éﬂ{CGE (&), 8idi bﬁnblﬂgx)a'l‘hé éthyl acetate
reaction m xture was ched with 26M
layermﬁgﬂsﬁm (MaSQar fHltcges 3udiqveprorals t% 835(tR g1V ztgh(?-et hyl

ol IR P B0 0 .

methoxy-isoquinolin-1-yloxy)-pyrrolidine-1-carboxylic acid fert-butyl ester (22).

Step 2

[0221] To the above crude compound was added 4.0 M HCl in dioxane (5.0 mL). After 1 h,
the reaction mixture was concentrated and dried to give the corresponding HCI salt as a white
solid. To the above amine HCI salt in DCM/DMF (7:3. 10.0 mL) was added 25-(3-tert-Butyl-
ureido)-3,3-dimethyl-butyric acid (46 mg, 0.2 mmol), HATU (91 mg, 0.24 mmol) and
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Purification by preparative HPLC gave the title
conpound (15) in >90% purity by HPLC. [0208] 1H NWR
woRDMBO)sB891-8.73 (m 1 H); 8.30-8.24 (m 2 H) PCT/US2006/025996
7.92-7.7.80 (m 1 H); 6.94-6.84 (m 1 H); 5.97 (bra, 1
DIPIM (0] 1765 45 prdotioafr aPack, S isBioh skiuy wad afigd wiffefty
acetfterand whlhied 2vithOL HEA (2x), NaHE3 (Bx)1 Zadibré® (). The ethly] acetate layer

s YRS, il nd bbby " 1" 1 2

-[ 25" - (15" -cycl orropyl ammooxal yl butyl car banoyl ) - 4i
Step-3(7- et hoxy 2- pyrazol -

s 022 Tl byf ieh P B C B indpsg Martn

pen&cﬁ@nej(ﬁﬁ 191%0@]3 nﬁh@%@@@ 'aﬂ&dasf\ﬁe@%ﬁﬁhﬁ%@ rfi 0y ERaHRIr8ackion mixture

above, provi ded (1Scycl o ropyl am no-

was qu@no;wcbmty [Oc26Mb Nmszl% 17 pturated qxjaraat;_ed fwith ethyl acetate

(a0 Thp SPRRRS b Lo e rase meﬁ&aﬁ‘gﬁd A AR HCOs (2 and

bnn@(Jllx? P&ﬂiﬁcdﬂbh%b’ p@éiiaﬁ{twe VBLC gdve(ll (Nﬁertjﬁﬂtyl-ureldo) 3,3- ’
LExaane Synt hesis of {IS-]ZS-(I

10 dlmsﬂw;r By R Gning tigoquinelin: knykxy gy noligime-2.5-caxhopplic acid

(Z-C%c'ltg%r %fcﬁfﬁﬁoé-%—c%wgw%eﬁigﬁ 52 5%3 r@?r% ﬁl‘dcﬂe’ (233 in >95% purity

by HRL@.yMSest 679 (W}H),WO[IQM@N&LPW@@H&H)Q as descrl bed in
Exanpl e 4 above, but substituting
7- met hoxy-2-pyrazoll- yl-quinolin-4-ol wth
7- met hoxy- 2- phenyl - qui nol i n-4-ol provided the title
conpound MB: 744 (M+l) EBxamglelb Synt hesis of {1
15 Syrg s1s ‘ifcll @gc(g lrffo/rt {gllotbrgxélgg/ r?’t}u‘i%ﬂeﬁé’ -53%95 flR -(6-ethoxy-isoquinolin-1-
16%4) ;p9troHiline-2L carXiyiie Ayid](2 2y doptioBPlc hmp ppszh clopropylmethyl-25-
y??r)bamc acid r -ggtyl éster (1g§%18 [Ogll] rolc):e%%ll ngy
as descrl bed in Exan'ppéo-&théibcﬂv@ de (% substituting

hoxy
- t”ytftw'gugroiqrmrtﬁe n- 4L yloXy, - pytTolidi ne- 2@{?
ar boxyIJrEg r@ﬁl oho Bt hy Aot er getr ochl ori de “wi Th

4| ?- (5-chl oropyri d| n-2-yl o>?y) pyrroli Q ne- 2- carboﬁ'yl I C
acid nmethyl ester hydrochloride KOtBu HO,

2 { Noom
Boc
OH
HZNEJ\gN\v
L4 L4 HATU
o 1) 4.0M HCl in dioxane o
H §H - 7 W OH
N\/u\“,N N
H Hﬁ OV " Q\WN\/KW AV,
>r Y Yo b HTNVCOZH Boc O v
15 >
o 25
2 HATU T

3) DMP, DCM
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provided the title conpound. MS: 622 (Mt ). .Exanple 7
Synthesis of {I<S -[4i?-(5-chloropyridin-2-yloxy)-2
wa20Bossss| obut yl met hyl - 2- PCT/US2006/025996
cycl opropyl car banoyl - 2- oxo- et-hyl car banoyl ) - pyrrol i di ne
Stepl car bonyl ] - 2, 2-di net hyl - propyl }- carbamc acid r
est er (192 19 [0212] Proceeding as described in
[Ozéla 'lhé;d chlereyaatertd mLikt.d mmolhyastadded dropewiseny0™C to a solution

of 3BHBEPbinhgic a5 571 3 267 wpp) ap Eicstylamige B gt o5Sst oD

aceto®d (RSl mERt After Tyl AL TE, @ gh&ﬁls\éb&'ﬂm azide (3.1 g, 47.5 mmol, 16 mL water)
5-chl or o- pyrldln Yyl oxy) pyrrolidine-2- car boxyl i

was géd@;i( depyise and therreanjign auiktuse w@,@ stimredl at 23 °C for 16 h. Water (50 mL)
was Qégf?cf%cthg @%Me@ﬁh @ﬁq’e %@tgg G LY $\¥ |d L\%ﬁgrg‘frragg% ﬁa@ Yesul%ng slurry

carpam Cc acl

was [eRtrfayc vixhrelpstleqd sdasnmy) Mﬂh@ Xy hBied ow Thy&8 mmlfed
cid te/t but |. ester_provided the tit npound. N&:
gg@@) (M B Vs Gjterodeand added dropwise 3t 190 C to a solution of

4 hi di
dlphﬁggl% ﬂtr)%i(l)@/')(fiﬂ)n ?aﬁc} gfgﬁﬁfiﬂé negij{) n>ll1:, ?5(? Afa ré]g‘lgf) THeoR¥ Iriel was
disti{led offeisaddab yA Gericomplend yddithett, yﬁb:amtﬂm térdPoratlide WaLAikd to 210 °C

i’ ogeedi ng. as descrl bed in Exanple 3 above but
for {5 éﬁe{ 6RqLing: ppgymlt@@gtpyq)c}q%wﬁ@ lelected by ﬁltratlon and washed with

hexadie§ ¥fd Qﬁé@ﬂi@e?%cgﬁﬁt? i']e:fd E@B&E&M%hwth&%bﬁ%& 135 éj 10.2 mmol,

‘rt-butyl ester wt
34%(xigld).ddBapy 19C bRy | hydr oxymet hyl ) but yl ] car bani ¢

acid tert-butyl ester provided the title conpound. MS:
Step821 (Ml ). Exanple 9 Synthesis of |-[2 5 -(3-ter

- But yl - urei do) -3, 3-di ni et hyl -butyryl]-4i2-(6-nmethoxy-i
[0224} ﬁ@ﬂpﬁmq)ly@fcéc’%lmxmzﬂ-wpqm@ -2-08e (83w gy4.74 mamdlpin POC; (4

L) apdseatefg B R SR R b o R S pebting)) Ay the
reacﬂmsnﬁﬂﬂﬁﬂwﬂkmnc(:esmg’&damd& 10@uded p@esg%*gutﬂrhle gisﬁfuleggne{%h@ﬁ}into iced

d
watef 103t PIE &' themsiipied cu L8 POH NGORL 3 xfrodted with GHCD (3 x 25
mL)O%he ROHBHLA gg—ﬁﬁk lﬁgh@@é}@ washell Wit 6&n§aﬂ§@eﬂ dvﬁgﬁ% The organic

wat er) was rop W se andt e reactlon ‘mxt
layexyaigs %nen fiiterbdand 26ncBfirited td givh 1-chkdre6-dthéx yrispquinsired86simg,

418 bl S Boit Sl Pty & R gl AEBBITN 1 c o uene

(33 x 25 nmL) and the conbined organic |ayers were dried

Step
[0225] To commercially available N-t-Boc-(2S, 4R)-hydroxyproline (531 mg, 2.30 mmol)
in DMSO (20 mL), potassium terz-butoxide (774 mg, 6.9 mmol) was added in small portions,
over 15 min at 23 °C. The mixture was stirred at 23 °C for 30 min and then cooled to 0 °C.
At 0 °C, 1-chloro-6-ethoxy-isoquinoline (500 mgs, 2.41 mmol) was added in small portions
over 10 min. The reaction mixture was stirred at 23 °C for 16 h. The resulting suspension
was poured into water and the mixture was washed with ether (2x) and ethylacetate (2x). The
aqueous layer was acidified with aqueous 1N HCI to pH ~4 and extracted with DCM (3x).
The combined DCM layers were washed with brine and dried (MgSO4). The organic layer
was then filtered, and concentrated to give (28, 4R)-(6-ethoxy-isoquinolin-1-yloxy)-
pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester (24) (crude wt=1.18 g, >90% pure). MS
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(MgSO 4) . The dried solution was filtered and added
drop wise at 190 OC to a solution of diphenyl nmethane
wO02607r03838Nnd tributylamne (14.2 nL, 59.4 mmol PCT/TIS2006/025996
toluene was distilled off as added. After conplete
/2408 tN eapt 4 CADAI ised.to 210 :
O D ORI B BB, 3l Bt e 80 gt st as
Cﬂlﬂﬁylﬂloutﬁw&leﬁpmﬁichtibn.rati on and washed wi th hexanes
and dried under vacuumto yield
Step-4Vet hoxy-2Hi soquinolin-l-one (1.7 g, 9.7 mmol, 33%
%%el QROE( MS mz 176 (TvA+H).Step 2 [0215] A suspension
[0236] 6-TokiSa xéymizte-4, Hedjepickapiropyd 2-Inydeox;9Bityrpside BCL sa®6)mgs, 0.28

R TN -
el o e e RO Bich L RS, OAMERY, ATy 128 mg
0.3fmmol) pndyRIPE A £D. 15 et lu St Sdcnmol) 1A fted 1 h a8, ke Ghctos mixture was
P AN T e N
cthylragetateclayayweds dved (MRS, Y, iltbRHaHd eﬁagig?ﬁéﬁ L@;/t?r?ﬂes@ Iacggive 25-(2-

urified by flash chromatography (50% et
Cy(gegpgylg?lﬁglylgﬁlesS—9)@lgqrqmyhnet%yl-g—hydroxy—ethylcarbamoyl)—4R-(6—ethoxy-

; : 01 Q1.6+~ - | i DO | 7 I,
isogd SR L D1y TBVtRItas TR R herCrasdbiyer 895 (o
Selbh 3 = 8.8 Hz); 811 (d, 1H J = 6.0 Hz); 7.69 (d,
AP, J = 6.0 Hz); 7.37-7.33 (m 2 H); 3.97 (s, 3 H. M
i adl
e | oy e e ¢ o i pohund s g AT TRCIHh Jionbims (gnL). Afer 15,
the peagiiorimmibttire wasDBOnErakdmhy dripbtoagisé thie coere§pdAdin@H Cisalt as a white

. _ | [ |1 ' :
soi 4/t 8Bov e O b AR R DN R T Pt s aiegasiCBrers-Butyt-
urelaG)-ZBIBnilthﬂlyl-B@tgng aeibi sl ﬁ@s,%.%;mrﬁg)og{&wgg’(l%g g, 0.34 fn)mol) and

-chl or o- 6- met hoxy-i soqui noline (
DA O saly 544 srrao Apﬁﬁfﬁi Iostst, weareadt®nniixturd vews Kitaet iwdth ethyl

i [ f 16.h.. Th | ti
sSR! A W o Pl SR Mot e
was dtied (Migh Oa) diltercirand evagoredHlo@gnds3 x 50 mL). The

conmbi ned Et OAc | ayers were washed with brine and dried

‘Step(d\/gSO4). The organic |layer was then filtered and

concentrated to give (IS,
[022§] 2)Thegrads prostyct wsis thenriidsolved inydrXYIM (10.0 mL) and Dess-Martin

peric%ﬁ%%x%gfl s hgs! %&ﬁgﬁ&?x i alg'pgg ?Agée?\ﬁﬁ;r{:gé o] b B restion
mix@89wiMiddnthed With 6.26R1 KiJS90, ¥OAmNSES Naﬁcglgagﬁ?%@g@\ﬁuh EtOAc

as, crude, wi thout further purification.
(3x).-|-§"he combined EtOAc layers were then washed with saturated NaHCO, (2x), brine (1x)

and &al/g?d( d@‘@@% g*tﬂé :o?%ﬁqg}pe\f lvsfag ¥Igern%¥e_rer$ thchAehtk%gtteg %ng S&r?ﬁaercrll bCy flash
chromatography (65% ethyl acetate/hexane) to give 1-[25-(3-tert-Butyl-ureido)-3,3-
dimethyl-butyryl]-4R-(6-ethoxy-isoquinolin-l-yloxy)-pyrrolidine-z-carboxylic acid (2-
cyclopropylcarbamoyl—IS-cyclopropylmethyl-ZS—oxo-ethyl)-amide (26) (80.7 mg, 0.116
mmol, 42% yield) as white solid. 'H NMR:; (DMS0) 8.67(d, 1 H,J=5.6 Hz); 826(d,1H,J
=6.8Hz); 8.06 (d, 1 H, J=8.8 Hz); 7.89(d, 1 H,J=5.6 Hz); 7.24-7.22 (m, 1 H); 7.01-6.98
(dd, 1 H, J=2.4, 8.8 Hz); 5.90-5.85 (m, 2 H); 5.65-5.62 (m, 1 H); 5.06-5.01 (m, 1 H); 4.53 (,
1H,J= 8.0 Hz); 4.26-4.23 (m, 1 H); 4.16-4.08 (m, 3 H); 3.84-3.80 (m, 1 H); 2.69-2.65 (m, 1
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15

ester (100 ng, 0.35 mmol) was added 4.0 MHO in

di oxane (10 nL). After 1 h, the reaction m xture was
woanransg3at ed and dried to give the correspondpag/uselos/025996

salt as a white solid. To the above amine HO salt in

by, Y 858 LaA10o T, 1485 1289880 (6 B, 1.15 m, 9 ) 091 (m, 9 B,

0.8940.8/1 @x)B) HYYra160.481(mpt H),ZG 86-0217 g 2 H)CMEHE 6D3t®LT+H), 715

butyl ester (136 ng, 0.35 nmmol), HATU (160 ng, O0.42
M*the) PORREBDPEA (0.2 mi, 1.05 mmol). After 2 h at rt

reacti on m xture was dlluted with ethyl acetate and

washed with IN HCO (2x), Exampfe31X | x), and brine (IXx).

The ethyl acetate |ayer was dried (MgSO4), filtered
Syn%l'f@ls%fq K{QS&-@Q? B‘ﬁtﬂflﬂ&ﬁ§ﬁ3 BQiuSlbfﬁ?l-but%r);'l]neR I%6 eghog)(y-lsoqulnohn-l-

cl opr opyl carbanoyl - hydro
yloxxbrmalrobdmyas}cadboxyhc Geldél&oquowowdammqomalyl-butyl) amide (28)
| oxy)-pyrrolidine-L-carhoxylic acid tert-b tyl
e[. Step 5 [0218] To thg o e crude conpound was
adeet . 0 M HO—T 1 dioxanes( ¢ ™L). After 1 h, the
reactDpn m xt &n%éoncentr&ted and dried to give
the c espondi i7g salt as @a WwhiH Qsplid. To the
above%ezm—ld At in DCM N.?(Hﬂ. m.) was
added B8& (3-tertl Butyl -urei do)aec303 i fret hyl -butyric
acid (81 .0 ng, 0.35 mml), HATU (160 ngy, 0.42 nmol)

and DI PEA (0.2 nmL, 1.05 nmol). After 16 ) 4@t Heitndiokdhe
reaction mxture was diluted with ethyl %Cet aye and

washed with IN HO (2x), NaHCO3 (I x) e[rt‘kx‘}OzH
The ethyl acetate |ayer was dried ( flltoe:fid\
and evaporated to dryness. Step 6 [02 ] T,t,]@ucru
product was then dissolved in dry DCM p@pPmcy and

Dess- Martin periodinane (223 ng, 0.525 nmol) was
added. After stirring at rt for 2 h, theoeaction .
m xture was quenched with 0.26M NaZSZO In ted
NaHCC3 and extracted with ethyl acetate (3x

conbi ned ethyl acetate |ayers were then vvashedo

saturated NaHCO3 (2x) and brine (IXx). Purlflcat%\ﬂ\'r \)j\if

preparative HPLC gave |- [ 2 \/& :

S-(3-t/tf-Butyl-ureido)-3, 3- N ° 7

di met hyl -butyryl]-4i ?- (6 met hoxy-i soqunol i n- @ y]\oxy)zgp
Step¥rrolidine--2 S-carboxylic acid (|

S— cycl opropyl am nooxal yl - butyO-am de (21) in >95%
[022%ur |TD)E1 &Cympﬂwmylfmmydnéthﬂ) ~patyl Hearbaicheid tdrtdutyl

ester % mg,]O ég n{]‘%@l) %de'd %& P{rﬁg 11184171(1)5 (6%6:9211@.” }igeg_f h 2the reaction
mlxterelﬂasEoﬂ&n(rBﬁed lnd‘hlne(ﬁto%vé ﬂl’é%orréspﬂhdm I-f(?l s@lt 49 Ja Mﬁﬂe%ohd To
H); 5.04-5.00 ( 4.58
the ahoisamiing B aglt o1 IAEN/BING (1023, 13 )i g (i G (e obpry-
1soql.§mﬁ§1- ?-YFQ%#—%%} dgﬁm-l %-cg?ar'gcl% (a?dslgte%p-butél %?er%ﬁ(%l@gi I% 26
mmo&D), HATW(M? nign0.3 iinol)andDIPEAG0(15 mB, 078 niinélP- AfeH1 LAt rt
reactlon mixture was diluted with ethyl acetate and washed with 1N HC1 (2x), NaHCO; (1x),
and brine (1x). The ethyl acetate layer was dried (MgSO,), filtered and evaporated to dryness
to give 2S—[1S—(Cyclopropylcarbamoyl-hydroxy—methyl)-butylcarbamoyl]-4R-(6—ethoxy—

Y%

isoquinolin-1-yloxy)-pyrrolidine-1-carboxylic acid terz-butyl ester (27).
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H. MSnz 667 (M+H), 689 (M+Na), 665
(M+-H) .. Exanple 10 Synthesis of |-[2<S -(3-
wenéBuwoyd3s ur ei do) - 3 PCT/US2006/025996
53-di met hyl - butyryl ] -4i ?- (6- met hoxy-i soqui nol i n-1yl oxy
Step)z Pyrrolidine-2 S -carboxylic acid
(2-cycl opropyl carbam oyl -1 <S -cycl opropyl et hyl - 2-
[0238k o -1t thy ahevareretle coaPpuit was ddded220M HEI {n dloﬁmér(l@m[{}")\(ﬁer 1h,

the rﬁacgf eyl Ed?r }?{Wg&{ﬁ?@ﬁi’i cgyetdég %g}ﬁﬁ e gl_ggesgg(g{é@g {{Qll nq{ as a white

I
o T BT CE A P2 b2

ureidoyh,3- dlmmmq@d ©04ngsy012p ramd]) HAEN (108 ngyD,340niol) and

don.m xtur

N NIRRT
acetdt@ ¥nd wieHddWith 1N Xl g@f)dNEHC@% ({2ydnd DR @&N¥he %ﬂ‘%ﬁ @dfate layer

| ayer was dried I'tered and evaporate
was éﬂ%@égs@{), Bitered @%Vap@atedye deysrespy | car banoyl - |
-cycl opr opyl net hyl - 2() - hydr oxy- et hyl car banoyl ) - 4i ?-(

Step 6
nmet hoxy-i soqui nol i n-1 - -pyrrolidine-|-carboxylic

0231F; Hheierisinypdugces i thsso e dry RSAE1] 0 dgrichnsddbbsddartin
p e POTROLTE 5 e, ke e

was quegichied wtth 026 Ne,S,0¢ ircsaturesp NadiCQ; 4ddl exsrabtbd ®gthathyl acetate
0 {558t G e S, o, i
(1x) %@dﬁéd‘gﬁ b hY Bflﬁ%nﬁ%ﬂar GAQ 1 filtbred, QH%%&%&'@E% él%%‘ﬁed by

and . 1m, 0.6
flas ¢matogiaphy 6;65(% ¢tbyl awbatedmam)sto givieut RS-@rseit-Rutyl-ireido)-3,3-

o LG b b S el a5

‘ cycldprbpseraaﬁnawmﬁuﬂnﬂy-ahﬁde {23) ¢73MEHS 0. 1$tn%ﬂof3 4[3%@,381}1) d@hite solid.

crude product was then dissolved in

H NMR: @RYSOvi 8178 (BelrElobir Adnldz), 828 (gl H@J g WZ} 8pkds(d, 1 H, J=

f t {
5194070 (001 SRR P Sk AE e 06 GERH) AT g, 0210
594480908 24H)) 52t 5. 30 (radl Hi);t5h045109|(mad eH)au 68((£3>I)H JEhR.6 Hz) 4.34-

430 G D SaSradfset i) Sarab. “BE,FZX%9 B 1 0 o), 1

[ I I 3
B S Lens Fe ‘ﬁélﬁéi’fyﬁ? o L ﬁﬁ%@%l i 9H>’
0.89-0r&6d(ni, 3 Ik 059-G 50 (mxyHb M8 wi/d681 (M™+H), 703 (M*+Na), 679

(2-cycl opropyl car banoyl - |

S-cycl opropyl net hyl - 2- oxo-et hyl )-am de (23) in >95%

purity by HPLC. M5 nfz 679 (M++H), 701 (M++Na), 677

(Mt-H).

63



10

15

20

Exanpl e 11 Synthesis of [-[25"-(3-t

-Butyl -ureido)-3, 3-dinethyl -butyryl]-4i?-(6-ethoxy-iso
wquooTaosa3s | yl oxy) - pyrrolidi ne-2-carboxylic acPdT/US2006/025996

(2-cycl opropyl carbanoyl -1 S -cycl opropyhnet hyl -2

Sroxo- ethyl)-am de (26) g4 1 tep | [0223] Ethyl

chloroforaiate (4.3 nL, 44.5"mmol) was added drop w se

S}’I’lﬁ]ﬁSl@ @f i '(52&-(%@7‘ &Butyh-mﬁda}f&ﬁ-ﬂmxgthyhhuﬁmﬁ] €4Ra(ﬁ-me(}£bxy ls(gumohn_ 1-
t t
ﬁ%@&wﬁ é@e%car%?& S0 ei et aminsista boetyhamide (30)

SOagzidey (3.1 g, 47.5 mmJ/O wat er) was added
Lopwi se and_the reactio Ixt\ire was stirred at 23 0C

for [6 h. Water 0 mL) was ddded to the m xture and

the Velatil e%ﬁa@\éﬁrmved und&_vacuo, The resulti ng

slurr S extr th tolgefe }{3 OQ‘;}ZS m.) and the
conbi Ngd GrGani ayers were. dfi SOJ. The dried
sol uti®h was fil\tered and addeﬁﬂ"a‘?op se at 1900C to a
sol ution of diphenyl nethane (25 nL) and tributyl am ne
(14.2 m, 59.4 mmol ). The tol uene was difstdMHCEMdicgdné as
added. After conplete addition, thg reagtionyg H
tenperature was raised to 210 0C fok 2 h. Nog N0
cooling, the precipitated product wa§ coll ected
filtration and washed wi th hexanes andg drHed under
vacuum to yi el d 6-Et hoxy-2H i soqui nol i R?IBMAEM 1. 92 g,
10.2 nmol, 34%yield). M5 mz 190 (M#+!!). Step 2
[0224] A suspension of 6-Ethoxy-2H i soqugglingl - one
(896 ng, 4.74 nmol) in PO 3 (4 nL) was :@:- gt 110
OC for 3 h (clear solution obtained upon heatl ng)
After 3 h, the reaction nixture was concentrafe underO
reduced pressure. The residue was poured into |c ﬁ
water (10 nmL), pH was then adjusted to 10 VW
and extracted with CHO 3 (3 x 25 nL). Th
CHCO 3 layers were washed with brine and drle‘éi/(WgSGG)
Sten 1 The organic |layer was then filtered and concentrated
Pto gi ve | -chl oro-6-ethoxy-isoquinoline (866 ny, 4.18
[0232PDITo @ﬁ%%ﬁb%-hﬁﬁ%ﬂéﬁﬁ%l@&ld é‘}%lé}ﬁbbﬂam?@b}F@lzsa?tQ% mgs,

0225]° To commer cial aval

0.40 gmmolg%tD(C MF I)Q?mlérr@&)fmsmddn@ (1553131 (fry[etiR30isoquidolin-1-

o P s SRR Sl B 950 Ty ol o

(200 afg, OB3emmnioRtand OWREL (91365 mile,E. Ginndsd). AGtdrArh AQt AadticdNixture was

en 08105 ed to 0 OC
d11ute with ethyl acetate and washed with 1N HCl (2x), NaHCO; (1x), and brine (1x). The

ethyl acetate layer was dried (MgSO,), filtered and evaporated to dryness to give 25-[15-

(Cyclopropylcarbamoyl-(+)-hydroxy-methyl)-pentylcarbamoyl]-4R-(6-methoxy-isoquinolin-
1-yloxy)-pyrrolidine-1-carboxylic acid ters-butyl ester (29). MS m/z 571 (M'+H), 593
(M*™+Na), 569 (M'-H), 471 (M*-Boc).

Step 2

[0233] To the above crude compound was added 4.0 M HCl in dioxane (10 mL). After 1 h
at rt, the reaction mixture was concentrated and dried to give the corresponding HCI salt as a
white solid. To the above amine HCI salt in DCM/DMF (10:3, 13 mL) was added 25-(3-tert-
Butyl-ureido)-3,3-dimethyl-butyric acid (93 mgs, 0.40 mmol), HATU (200 mg, 0.53 mmol)
and DIPEA (0.35 mL, 2.0 mmol). After 1 h at t reaction mixture was diluted with ethyl
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At 0 OC, |-chloro-6-ethoxy-isoquinoline (500 ngs, 2.41
mol ) was added in small portions over 10 min. The

woeerrioss3s m xture was stirred at 23 0C for 16 RCT/TIS2006/025996
resultl ng suspensi on was poured into vvater and the

NS cet
ace ﬁ&&rv‘%ﬁe aq%gus Itl(/g(i1 ﬁa&@c@ﬁf%@ﬁ ]ﬁg @?Pe%ﬁg apgiate layer
wasrdﬂed(Mgsmyﬁltaned and evaoiae 101 drindWIS 32 683 LA e+
681%']%)?3/6“ wer e vvashemth b%r?%e and dri edml\/gs)ﬁ?) @W Na),
“organic layer was then filtered, and concentrated
to give (2S, 4i2)-(6-ethoxy-isoqui noI i n-1-yloxy) -
Stepo/rr ol i di ne-1, 2-di carboxylic acid | -tert-butyl ester

4 cru e = 1.18 >90% pur e MSnT z 403
[o234f 3 ) (ﬁa&m@%vw theaofassemd%gay G (40,9grub) ared DosasMartin

pen%kﬁ?%e: (g%\i’t: fli‘l s, rUeSgt %%{%gssaéfg]%@ %ﬂ%ﬂg{lgﬁ‘%ﬁt %%‘{059% reaction mixture was
quenchipd with GR60b WNar . Ch yinl saiumatdd NGO aiel ddGlactza tith( &ﬁym&ate (3x).

The &PQE“’(@ED @Hs%%%wﬁéﬂt ?pswa#@, y{;‘éﬁ?sa&aﬁeg %21?1%63 (2x), brine (1x)
and ?Méd @Mgstw eThe 8@%&%&&&% 'tlgefgg{eged él“?d'g&tr by %&d gﬁ%ﬁed by flash
chropyafupsa (45,% reLhyl @cfgzﬂteﬂlnMn)s) toAfivet-[2S-B-adr-Butyltheido)-3,3-

ol R Pt s T S o ionytc

(1LS-Tytopriopylaniis 66t f-p eny-atiide 630) 68%‘ 5(1&4%563& mrhdl 8 89:8fe1d) as white
nd_evapor at ed t o dryness to

soh%/gmw{; (1 H, T=4.38 z),827(d1HJ 7.2 Hz); 8.15 (d, 1 H, J

- |
oxyi soqui hol i n- T 2yloxy i i di ¥ 41/1;2!3%8 );
9.3 iy, %A @PL ﬁpyurse OB S TR, i Hz
5. 96a(s;|1cH); ér9t4-(bul mJesmsz 3521;5 & @ﬁ, 5}1[)0965]4 98Qmnd, heﬂﬁhfb;()e(t 1H,J

di oxane

dded 4.
-s.4fE8 043205%1 HE 21 R oot 2 Hiicd 8ol B0 36608 8@ 1 H);

278@r7 t 0 S
39(“? L P ey D Py B (3 40193
5 H);ng@,@;l, NH; Gdea, PB); ((38&-3 181(5 {BuS 11)10.69-0H8 (m, |4)H) MS m/z 681
aci 64 ngs, 0.28 nmmo HATU
M%Pz%&én@% W@ﬂ%ﬁﬂnd DI PEA (0. 15 ni, 0.84 mol).
After 1 h at rt, the reaction m xture was diluted with
ethyl acetate and washed with IN HO (2x), NaHCG3
(Ix), and brine (I1x). The ethyl acetate |ayer was
dried (MgSO ), filtered and evaporated to dryness.
Step 6 [0228] The crude product was then dissolved in
dry DCM (10.0 nlL) and Dess-Martin periodi nane (154
ngs, 0.364 nmol) was added. After stirring at rt for 1
h, the reaction m xture was quenched with 0.26M Na
S2A3 in saturated NaHCO 3 and extracted wth Et CAc
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(3x). The conbined Et OAc | ayers were then washed with

saturated NaHCO 3 (2x), brine (Ix) and dried (MJSO ).
woher7owsgasi c | ayer was then filtered, concentrateadsand025996

purified by flash chromat ography (65% et hyl

acet at e/ hexane) to give |

S-(3-tert-Butyl-ureido)- SE’%'mQ}Fflrét hyl -butyryl]-4

- (6- et hoxy-i soqui nolin-1I-yloxy)-pyrrolidine-2-carboxyl

ol C agl d (2- cyclopr opyl car banDyI -

@ cl'opr epyl; met hyl - -@ - et ] 2 . 7./X,POCl, reflux

rrrrm——ﬁi“%—yre-l-dj lteq sol-ted—lfH N @ 50) ——

8 67N® % ﬁe tet\Tmaihyl@eriéneHz) 6 (d, Tzﬂz 9.; then pH =8
(

8. 06 odaFendy-8 Hz) 7.89 (d, 66%
7.24-7. 22°v€y§§y'°%fb°m‘“ 7.01-6.98 (dd, 1H J = 2.4,,8.8

MpiNY.-23183 90 2 H; %.86152562 (m 1 H)Mol\ﬁ %55 01

(m 1 H; (t, 1H J = 8.0 Hz); 4.26-4.23 (m 1

H; 4.16-4.08 (m 3 H); 384 39%9 : 2.69-2.65
; ? (m 1 H,; OH

HCO(m 1H); 211204(m 1 X ’

3 1. ]!*Bu0(<m 9 H); ) (m 9 H)crHaN N
KB 8 (R SRR LS8 s B
2 H& VB mz 688cEM+P) goosdlb ( M-+Na) | @IC?M H) . qﬁ
Exanpl e 12 Synthesis of |-[25 -(3-ter  cox(cHa)
- But4yl - ur ei do) -8, 3-di net hyl - but yryl ] -#4i 36
Mol. (NB ztgfsnoxy & Wedi14ol i n- | y| oxy) Mol. Wt.: 428.48 Mol. Wt.: 222.71
pyrrolidi ne-2<S -carboxylic acid
(1 S-cycl opropyl am nooxal yl - butyty-am de (28) [0229] To
[~- (Cycl opropyl car banoyl - hydr ox met hy”-but yy- car bam c

aci d -bUifA_ester (75 nmg, 0.26 ) was added 4.0 M
(6.0 nL). After 1 ) he reaction
c ntrated gng drie {ve the
ol

%

m 1

HO in di

ture wasice
—eorrespondiglg HO sal t as—a whit e d. To the B co
orgemiome  HCl %ﬁnwqu@s 13 )H Haad NUES
4i ?)-(6-eth i n- N
| -yl ox{hPpFF r odi diree- 1Y 2- di car boxyT'l*bOaCI\fiol ter

-butyl ester (106 Ings, 0.26 mmol), HATU ('119 ng, 0.3

1 rnnol) ang &EA (0. 15 i, O. 78MJTWﬁ!'73)06 After ]MoIhJVt%‘ztsoso
rt reaction mxture was diluted with ethyl acetate and
washed with IN HO (2x), NaHCO3 (Ix), and brine (Ix).
The et hyl wgwetate | ayer was dried (I\/gSO4)43cofiItered

and evapor at to dryness to givg -1
S - (Cycl opr ar banmoyl - hyd net hyl)-b ar hanoy
I1-4i -(6-eth I sbqui nol i n- /

HATyI oxy) pyr QL] d| ne;l - car boqu @Acam d rt-buft est er
epH2 [ fhe a DOVE, CTude e c o
ed A n d| xae (1ie A Q{TD

react| on furoe vvas concentrated and drio te glv

t he corresp ing HO salt as a white soli To the
above am ne |K4|C|]W395%Lgt in DCM DV (10:3, 13 rrL) WAS
dded 25' - (3¢ "®¥Butyl urei do)- 3, 3- di et hyMe BuiFi c

Stepdcid (60 mys, 0.26 mmol), HATU (128 mgy, O.34 nmol) and

[0235) P@“C&Qoﬁﬁ) 6-Hetfidxy) Eﬁ?iu)molﬁfet(?ﬁ) ]Llﬁnﬁh tétbamdif\piperidide was

reaction ure was diluted w

prepared by the treatment of 2,2,6,6-tetramethylpiperidine ( 1 0 g; 7.0 mmol) in THF (17 mL)
with n-BuLi (1.6 M in hexanes; 8.0 mmol) dropwise at -15 °C. After 15 min at -15 °C, a
solution of cyclohexyl(4-methoxy-2-methylbenzylidene)amine (660 mg; 2.86 mmol) in THF
(3 mL) was added dropwise to give a purple solution. The reaction mixture was allowed to

warm to 0 °C over a 20-min period then a solution of N-methyl-N-
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acetate and washed with IN HO (2x), NaHCO (1x), and

brine (Ix). The ethyl acetate |ayer was dried (MSQH4),
woizbi7ewssds and evaporated to dryness. Step 3 [ OBBTjuSTi06/025996

crude product was then dissolved in dry DCM ( 10.0 nl)
me@ﬂﬂyc@é@prd&hédafbdi@ﬁﬁdé%mﬂl? 4, H‘Eﬁn $n TPIF:@%WQ a&&@&’ in one

added. After stirring at rt for 1 reactl on ‘m Xt ur
porfierswhile alch e Whe reacthxamxme FagBeptat mmteatpzechhm}fﬁiai) min and

o L U e B e P
orgzhkid:-@ﬁie 2% Jwashed WRh bdturhteddd. )ACE dribdVBrRRncentd: dd?éad in vacuo.

or gani c | ayer was then filtered, concentrate
[OZ?GJr ' ’i‘ gx% &Jg?ﬁ[@ggl mat 2 rﬁg{éﬁ I{'l-ga%ﬁ (H{' XIIL) and treated with acetic

acid (Buhy) thElm aeated todefux. The mixture was diluted w1th water fl the resulting
4i f - (6- et hoxy-i soqui nol i n- oxyr)

solu);l,op gﬁrgﬁt?({) g{lté d¥q§11@y1 s8eys Theeethgriegtracts were washed W1th water, and

satulet§?¥cf INb@l Otlﬂﬁfégﬂb Whgntra %ld:nél é &omﬁxgl,&f{ﬁg?ﬁra&)gmm 11

hex&e?lﬁ%d;,) pildil'ldell FEO&ng'I@S%)&)f Ak ﬂit@b cohlpoushd = Eiecﬂl)tlldﬁ)of tH pkdcess with

6.
1.5 éo%@e-}mﬂ; Rrﬁ‘lVldﬁd ﬁ&amg(i@ﬁ)]of(ﬂ;e (1@}. coq}ppurgi = 2.4, 9.2
Hz); 5.94-5.92 (m 2 H); 5.72- 70(m1H) 504500
SteP(?nl H; 4.58 (t, 1HJ:76HZ 4.34- 4.30 (m 1

‘[023&&,] ]icafo 231 gﬁ@rggy%%ﬁ%—ngggggsgﬂqéq n:f‘ C%ch%ro%y?%-

metHosto?mﬁ@hﬁéTBZ} Wb d1s§ol€‘§1’ 1%1 dﬁl&r@bneﬁlaﬁg gS ﬂﬁ% gné Eﬁol%d t:__:))O °C. This
solufien was trgggd Whﬁ SH}UUOH@@ nK-MGiNB?rbel&m {did-CRCPBA AL g 3.4

mmé{ gf ({ﬁglﬁ’l' %)rx?étP mc&})ang thop i xﬁgF Ws SBH?‘;/ f%;l'z] h atiRT. The reaction

mixturd ﬁaﬁ@tdﬁ@ﬁe}& Wﬁ@ @iihdﬂ@}l IstidY (OOVILE) iRkl % Bother 15 min. The
S-carboxylic acid

mlxtgrec\y@q agsteshyith ﬁﬂfﬁﬁéﬁdaﬂyﬂiﬂdpm bigasboaate 20 (130 anStiedafers were

sepak &13 gir')l}e ?&/Pﬁams% aﬁyﬁ%ﬁa e W% gx)écﬁ SR ttgg%a%&iﬁtﬁ{: ?orphined organic

phasmﬁl\ﬁieﬁlﬂorﬁenﬁa&ed‘rh)vab@cSarﬁM@dinﬂtB@:aphed (Si0y; 10% MeOH in

hox ui nol m| yl ox
CH;@;F 4(§; )c‘g HisoNypride q@r%"‘@l’(@?ﬁ -Oynefppx ¥saquinoline (33).
157 s, O 40 nmol ), HATU (200 ng, 0.53 mmol) and
[023 ogide mas disselverhinl dichldxbinethathe (6 ail.) fahd 11 @4C bf POCL; was
vvasd ut e taeand washed w th
addepqmﬁh%mli‘% itk 65 cnpieand poyied phe let nphe mixture
was Beédiveth NILRIH W@ FH @' dnf e solfuhéx{ #aE&BRAd with ethyl acetate.

evaporated to dryness to give

The prgpair @bpwqtsc‘mqbgdrmms(myq ﬁiaﬁl;d@edrmdmhc)enpmeﬂyﬂl easuba The
bt A MRS, et g et

mg (@4 )ovetdl) of the%itle coMpblind. 593 (Mr+Na), 569 (M+-H), 471
( M+- Boc) .

Step 3

[0239] 1-N-BOC-4-(3-Cyclopropyl-6-methoxyisoquinolin-1-yloxy)pyrrolidine-2-
carboxylic acid (37). N-BOC-4-hydroxy-L-proline (A; 192 mg; 830 pmol) was dissolved in
DMSO (5 mL) at RT then potassium z-butoxide (270 mg; 2.4 mmol) was added. The
resulting solution was stirred at RT for 1.5 h then 1-Chloro-3-cyclopropyl-6-
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Step 2 [0233] To the above crude conmpound was added

4.0 MHO in dioxane (10 nL). After 1 h at rt, the
woeeariooss3s m xt ure was concentrated and dried t®CgiU$e006/025996

the corresponding HO salt as a white solid. To the

metﬁ%ﬁﬁs?q@igb{}@ (?Cll ?f RJ§L§2(? o) ch’vy%/;dé 1c§ : @eﬁé&]‘{%‘g %ﬁa tg,qq as stirred

overbght, cﬁ&&dﬁﬂﬁh 15)1114901\"8‘179 |a<i cﬂﬂﬁ-ﬁbid(a%ggxﬁ%tecpw?tﬁ ef@ bdetB9The
DI PEA (0. 35 : Hzl After at rt reaction
Orga\m%h@ﬁ@wawaﬁmd u‘tlﬂbsawaq afh glnatmcbaoacmmtedasrvaduwot dive 375 mg

b . The et hyl
of tHeridd a %%a?m*ﬁ% %%dr? i SV
ted to d 683 (M++H), 705
lOZ@ﬁ/ﬁ%th&}ur v 9@83% e(tl;ﬁyrrﬁ%hss@h@d mzlpw](mtrhgddﬂja@z@emmazol 1-y1)-

1,1 %%%et{'z#g}géﬁt\ﬁ{ﬁ@g@# g ré)p%{%syDgMgﬁi&ég‘ng ggb ?:Hﬁ)%?%&ol) was added

followetdets) 3- H)I&{m@QL(RIS‘)-Her@k%/\}éekaﬁcﬁé acdidN- Eﬁﬁ&ﬂrbﬁﬁoéﬂa&ﬁﬁﬁe

was quenched with S B in saturated

hydrgglelonse (3¢ 1 2mg; 830 lelnhDIandtNeNaimoﬁrﬁm)lethmmm@(mIPM 800 pL).

he RRBESFAS D BBy Tt R s
was Giliged] wadhad ithWadter haNirfeli 1 gfv% d60 %%@9%) fo@h%%t?é%mpound (37).
pur i fied by flash chromat ography

et at e/ hexane) to give |-[2
Step?t:(B tert-Butyl-ureido)-3, 3-

[0244] m(sw[ziqmw-m}ylﬂre?dd)& wmh@emmﬁmw-wdn@-(h -cyeRpYopyl-7-
mef”o“d] ne-2 S-carboxylic acid

anipsl &p‘irvm}mwa»dﬂe-ﬁém-wbaml&acé@ (b-cydepmpytpminooxalyl-

q@aﬁﬁdmd{?_'c’iﬁ?]/i’lﬁé ?Og) E%%pl@@{cg?] t?/gg &1%3’195? 1&'%& I%&B&Ql—dloxane 2
mL)and Stn(rcﬂ 1 hisf RT. The réactian mlﬁu&mﬁs:bondéﬂtraﬂsdqﬁ vlcudzard the residue
(comé)'oggd g ) wels(cgéso?xfoedglaDz\@l; ?lequS)sT e g)lgtmp}z'vyas Igeafe_fl \gitg gSH)F%rp tert-
bu’cyﬁlré'"ho) §B%éth9ﬁ>ufﬂic ahd"{? 160 ﬁ%qﬁ&@ p&é‘l&ﬁﬁ%@(%mg@ 520 pmol),
and E[BQA (&)OgﬁLB ’Blﬂa I@mtloh Iiﬁ)xturé WS dutz® w@ﬂ’nwalerl'dhd the resultmg
prechtﬁbe Wafﬁié% g/gs}t}%')ﬁlméx Wtﬁr @%ﬁ{é}{? ggzeﬁ)SO %/(,)Zézf téem
coné(s?g/%ng)?nggﬁhgdl%%xéa%ox%nﬁae 3(59 ’ﬁ%‘s@hﬁivﬁa% 'Hless??d ﬂi\@cﬂ%éon?ﬁ%me (20
mL) gpd troged w@hwm 1- hwace%qus Ndnhydw1 2-besziadoxdbi3-(1)-one (D; 220

%%m%\él)g é;hﬁ geac 1c|>n letur65V936S sZm'eMgor 2h'at RT. 5ﬁ1e so?utlon Wasvc\illluted with
diethy] ether (40 mL) followed by the addition of saturated aq. Na;S,03 (10 mL) and 10 mL

of aq. NaHCO; (10 mL). The biphasic mixture was stirred for 10 min and the layers were

separated. The organic phase was washed with saturated aq. NaCl, dried and concentrated in
vacuo. The residue was purified by chromatography (SiO; Hexane/EtOAc, 1:1) then the
isolated material was lyophilized from acetonitrile and 0.01% aq. HCl to give 150 mg (46%)
of the title compound (40) as the HCI salt. Mass Spec (M + Na) 705.
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Mol. W: 708.89 Mol. W: 706.87 Step 1 [0235]

S- Cycl opropyl - -net hoxyi soqui noline (32). Lithium
woetr7ans3ky| pi peri di de was prepared by the treatmes006025996
2,2,6,6-tetranet hyl piperidine (1.0 g; 7.0 mml) in THF
(17 m.) with n-BuLi (1. 6|}gga§hﬂlglgnes 8.0 nmol )
dropwi se at -15 0C, Hter 15" mn at -15 0C, a solution
of cycl ohexyl (4 met Noxy- 2- met hyl benzyl i dene) ami ne (660

-0 086 Andl )7 3 mh)Hows ad pWi $ecit 0
@ pupple soluthen. The Teactio NHIr e V@S,

allowed to warmto 0OC overssa 20- mnprlodt ena
sol ution of N nethyl-Nret hoxycycl opropganecar boxam de
MG.68RoAT: 4. 4 mrebwkaxTHF (2 ml) was.vadsed i n one
portion while at 0 OC. The reaction m xture was kept
at roomtenperature for 30 m nfand then addedjto
saturated aq. NH O . The sol ut|"8R tracted wth

HaC et h&p,_ and t he organi c |phas washed W'&hlw\/grh'
f@gﬁ/ed ag. [&'@Pz“ dried—and- concent p.ated i n|vacuo T AV
[023@] The resiwupipas™ 8746l vied in co gentrated NH O
(15 nL) and treated with acetijc acid (1 Bddcdpen
vheiheds to refl Y&, Jhe mxture was diluted with water,
and the resultl ng %ol ution extract af Wb, di et hyl o widon
ether. The ether extracts were washed with water, and
sat urat edse®. NaC, then dried arfqconcentrated in
vacuo. Chr ography (SiO; 4:1 a@n QAc)
Fgrow ded 1606—~Ad)(28% of the title eund. Execution
the procegS™ith 1.5 g "%t he img i
oira3@f) of the itle &prrpoundn.oxﬁtep 2 |
| - Chloro- S W msthoxy i so
3- Cycl opropyic- 63 | soqui nol i nd' (+32)
di ssolved in dICh| onethane (8 nmL) and cooled to O
OC. This solytjBn,was treated with a sopsution of e
m chl oroperbenzm c acid (nmcPBA; 412 NG Z® mol) i'R-MeEe
di chl oronet hane (8 nmL) and the m xture was stirred for
2 h at RT. Tfee reaction m xture was quenchgg, wWith
di met hyl sul fi (100 nmL) and stipred for ansther 15

mn. The m xt s treated w sat urated Nsodi um
bi carbonate (20)®f) and the | iovvé’re separ . The
HaY. phase was éktract ed wi th diseh & onmet hane &nd the

d h
W%wwﬁwmw—w o ”;F;@%% .-

to give % yof the N oxide of

3-cycl opropyl 46- net hoxyl soqui noli ne (33). [@38] The

N- oxi de was di sso#ved in dichl oronethane (5 nlL) and

il of Pod 3 WAA“aHHEd. The mixture was heat et ¥t oo
Stepiefl ux for 2h, cooled and poured onto ice. The m xture

[0242]  4-Acetyl-6-methoxyisochroman-1,3-dione (42). Following a literature procedure

5 (Ind. J. Chem. Sec. B, 1986, 25B, 640-643), 2-carboxymethyl-4-methoxybenzoic acid (41; 1.0
g; 4.8 mmol) was dissolved in a mixture of pyridine (1.4 mL) and acetic anhydride (8.6 mL;
9.3 g; 91 mmol) then stirred for 3h during which time a solid had formed. The suspension
was diluted with diethyl ether, filtered and the filter cake washed with diethyl ether. Yield:
905 mg (81%) of the title compound.

10 Step2
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was treated with NHAOH to pH 8 and the resulting

sol ution was extracted with ethyl acetate. The organic
wohew®oseas washed with sat. ag. NaC, dried an#CT/US2006/025996

concentrated i n vacuo. The crude product was purified

0243] cbne - Lok Y
28] onaem 05ty S o aRDELEL DI CAk i eV m
L. 7?[ mggg) was dissolved in aqueous NH4OH and heated at reflux for 1 5 h The mixture

was co%eﬁ?clkﬁ" a(.né t% g(l?lo \&%O ﬁf]lger%{ﬂgn E@% 5\?6%%gﬁo t to glve 2 mg (%KP %) of the

t1tle|\éoB%uﬂd hydr oxy- L-proline (A, 192 ng; 830 mml) was
di ssolved in DVSO (5 nlL) at RT then potassium

Step ;put oxi de (270 ng; 2.4 mmol) was added. The resulting
Rdl ution was stirred at RT for 1.5 h then

| - ChI oro S-cycl opr opyl met hoxyi soqui noline (4; 192
0244): & -}nqsh@xyaﬁmhylisneumem (44hglssqiindlinn1was 43 was

oA B A AT e s
vacyharlehwveesidye sy dlissbved $2CHCA Thé\ﬁﬁﬂtmg Vsblﬁﬁoﬂ%s Washed with IN
he crude

entratmécij in vacuo to give
ad. ﬁ?@ﬁeWﬁ@F saiurpted.-ag. Nyl %agammpm@ ﬁh@ sqlsfsl)t gave20Qk 44 which
Was'ﬁggd&;;ééQEIm%ln ;{&gﬁ; was di ssolved in DVF (2 nmL) and

- 7-azabenzotri az -yl)- 1,1, 3, 3-tetranet hyl uroni um
h‘gxafl uor ophosphat e (HATU; 380 ng; 830 nmmol ) was added
[l owed by 3-(S) -am no-2-( 5)-hydroxyhexanoic

[0245¢ Ci-I\LB(Y)d-@-QGMé‘t'hB gﬁ?‘&pr ggﬁﬁﬁﬁhf b'ﬁé#'ﬁgr E%ﬁiﬁ ~carboxylic

acld%@) r}ﬂjBO@ﬁle yd;g;m—f_,fmglmﬂ (4 GBemgad .23 trimoB dvas\dgsolvglin DMSO (3

T O TR, S A LS ion

was 619136@ atCKT deQlitHeh% SRRV Na soitRA
[2-(3-tert- Bat | ur ei do) - asodltrret(ﬁ)l/%oglﬁéﬁlﬂe 42’1DMSO(3

mL) ﬁ’f‘a§ a@éedc‘;ﬂ'@PWbﬁeéﬂﬁe-CP d %‘ﬂtm)qfq"uﬁlabﬂ -BWOK, tHeoxlyd myxture was allowed

o WM{I@EH ]ggr g%‘)% ?éfru]ﬁgfé (%g¥é+%u@? ?h AL 3ddiion it sayigalents of A
was adidgy. and]dhqmuﬂnke&ﬁrmﬂfordm&ﬂ&lt%ﬁﬂ 1.5 AThettehotioR mixture was acidified

t d1 t RT. Th t
to o= e S0 Gl Jﬁeéolhﬁéﬁue%@ct@?udm@ ol agate and the
orgaﬁ&%@&%&h@@%vﬂﬁﬁatgﬂ dt% ﬁd??y iﬂlilg(\;(g (12N tyl}euhor%gaxac yhase was

solution was treate
concgntgate] wetaeyd bugiye the titls compOund. 00 ny; 440 mol ), HATU
(200 ng; 520 mmmol ), and DI PEA (800 nlL). The reaction
Stepi$i xture was diluted with water and the resulting
recipitate was filtered, washed with water and dried

[0246], 3iN-BOER-Hy(GwidopropylcathamaylliystprymietigDbutylcarbamoyl]-4-(6-

metlﬁ)xglédﬁﬂm *}f@gﬁ&%f Xifs%tygyé@?lﬁgg% gélmﬁpﬁ{p%ﬁgé i3 ?196 mg; 487

pmol) Waslcohvertedac eietithaoingouhd SicbiiHiPo the s8OBIREQWRbcribed for

) - one
compound 5. (Pyrrohdlne 47 (210 mg; 77% yield) was used in the subsequent step without

further purification.

Step 6

[02471 - 1-[2-(3-tert-Butyl-ureido)-3,3-dimethyl-butyryl]-4-(7-methoxy-2-
methylquinoelin-4-yloxy)-pyrrolidine-2-carboxylic acid (1-cyclopropylaminooxalylbutyl)-
amide (50). Compound 47 (210 mg; 368 umol) was converted to the corresponding HC salt
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ng; 660 mmol ). The reaction mxture was stirred for 2h
at RT. The solution was diluted with diethyl ether (40
wohdo7icosdsewed by the addition of saturated aq. POBZS2D06/025996
(10 m.) and 10 nL of ag. NaHCO3 (10 nmi). The bi phasic
o5 dERctoud For PO pR b A Th PGB loh DB |k gy 49 witn
1nteaqed1Ma0 anddd ATY wantg the mmwrﬁlﬁmdls Iempk@edl @or cbhoieé BIUBInally 49
gurlfl ed, by chromat ography (Si O ; Hexane/ Et OAc,
WanOEY rieddn thefls cogpapad; @teamaie Seennlgxing D inichlsromethane

1 4

ecotRleD i dae BRGabreris Ay fn} ol olggld dapidifprion of
the erufiaprods. @«ﬁm&haogfépml(sﬁi@z,% %WVethyl é&tate’iia@reiﬁl'\%’?fovided 85 mg of

%d: 23@/.82%/[ W: 189.21 Mol. W.: 402.44 . WL
50 (24% fhom jg)- WSP%@JI'&M% W: 682.85 Mbl. W: 680.83

Step | [0242] 4- Acetyl-6-net hoxyi sochroman-1, 3-di one

(42). Following a literature procedure (Ind. J. Chem

Sec. B, 1986, 25B, 640-643),

2- car boxynet hyl - 4- met hox Rledoacid (41; 1.0 g; 4.8

SyntheElk bf 1aAgs- @-%?Phﬁﬁfﬂufeﬁ‘dcﬁ i Eirﬂétﬁyloguéﬁéﬁg %’Qﬁ%’l@é‘ ?{K-'%erazol 1-

and acetic anhydride (8.6 niL;, 9.3
yl-quinplin-ddyloxy)p oléting- Z@Cwboxjdldacud(al:S’awstdpmpyﬂmxﬁnb@xa‘lﬁebutyl) amide
(1): The suspension was diluted with diethyl ether,
filtered and the filter cake washed with di ethyI
Alteeridhiot ronfe @drdomPOeud® (81% of the title conpound. Step
2[0243] 6- Met hoxy- 3-net hyl - 2Hi soqunolin-1 -one (43). -
C,ygl [ c anhydrl de 42 (405 ng; 1.73y 1?;m)l) was di ssolws N\ 2

e sEhdetsgre x"¥or 1. 5 The
u?"’é(so&/vas coul d Po*RT&hd ther'sol id Wgs f ubot 2 edl *com
then dried overpight to give 27Q ny (74°/Q of ffe title ~{_

Mt&‘%rlﬁfyé un d St eﬁl W322T)70244] Mol. Wt.: 269.69 Mol. Wt.: 231,25

| - Chl or o- 6- net hoxy- 3- met hyl i soqui nol i ne (44).

I soqui noline-1-one 43 was di ssplved in POCl 3 (2.5 nl)
and heated at reflux for Ih. Mess POC 3 was
AL v ednkan VM@IMNO' tdnev.dr@si due-Rs di ssokyed in

; . kg 1 esul bi S@kwHe ON waghed Wddi 1 N aqg.

4a
Mol. Wt.: 454.48

BoC”

OH, water and saturated ag. N\}ﬁm oration of the
wiwobyent gave ertiger 44 whi ch wa& u%ed]°d ectly in the
neXt St ep MoI.Wt..822.71

HiCQ HiCQ

HyC
e 2}/ - %—N 3
d

X \ﬂ/ \/COZH HATU, DIPEA Dess-Martin

oH I —_— ™~ w9
o H{,;JYH ' “V 7\ {75% from 6) ani\:g X n\/\gn ?&;;2 Xng]x“ﬁb‘ﬁn\v
N~

Mol. Wi 550,05 Mol W3 2300 Mol Wi 754,88 Mol Wi 792,87
Step 1
[0248] A suspension of 4-hydroxy-7-methoxy-2-oxo-1,2-dihydroquinoline (Faber K. etal.,
J. Heterocyplic chem., 1985 22, 1080) (5.0 g, 26.17 mmol) in POCl; (25 mL, 261.7 mmol)
was heated at 115 °C for 3 h (clear solution obtained upon heating). Afier 3 h, the reaction
mixture was concentrated under reduced pressure. The residue was poured into iced water
(40 mL), pH was then adjusted to 10 with 3N NaOH and extracted with CHCl; (3 x 100 mL).
The combined CHCl; layers were washed with brine and dried (MgS0Qy). The organic layer
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Step 4 [0245]

| - N- BOC- 4- ( 6- Met hoxy- 3- et hyl i soqui nol i n-1-yl oxy) pyrro
woOi2di7vesds car boxyl i c acid (45). N BOC- 4- hydr oxp€eTAIS2006/025996

rroline (A, 281 ng; 1.21 mml) was dissolved in DI\/SO

was ffibnrHiter i and b6l BRI DRES FRefiod g Biotife (o g 2149

mmdRT84% yield) st wn G6M. mm&gg@r* Hpxt a sol ution of
i soqui nol'ine 14 in DVSO was added dropwi se to

Ste tzlhe cold solution of A and -BuCK, then the m xture was
P41 owed to warmup to RT. The solution was stirred for

[0249F I[Solidpgrax8lea@d ¢,i4036Qumoled 0 eqadvoniss infatett amsn@féd @ﬂso °C,

and the mixture stirred for an additional 1.5
Then sdigh 3. 4P iphlgrasy-anafeoxy-auingling €416 1301%7-8 mmolyi qus%)ams added and

the rﬁfxtc E%va@‘fﬁegl 1’%%&% 15 P 414¢: R }Qa%hgﬁ({hﬁ%%&ﬁﬁi? Wag C?O%F(P % rt and purified

atea e org anlcpase was

by ﬂﬁﬂi tlovmdtdpyaphat(20% eyl acktatdBédane)logziey @ﬂhﬂ&o%&ﬁo%&-pyrazol—
onc ntratedln vacuo to.give the ti tlgec ound 9
-yl-gu 3 g, 8.88 mmol, 56% yield) as white solid. (CDCly): 8 77(d, 1 H,

J= is&fﬁé@cﬁz(s['1}@%%%’rl"f@y}%rﬁ?ﬁy‘753(9%%}’@93‘8%' RUYY £8 1)

7.23 igéd, HoblyJ 32063 1808/ Hz); 3G 0. S nh,ri- H);)31.98(s) D) r MilSi iz 260 (M7 H).
Conpound 45 (196 ngy; 487 mmol) was converted to the
Step ty tl e conpound according to the sane process described
for conmpound 5. Pyrrolidine 47 (210 ng; 77%yield) was
[0250k edCoi qmmmgc@uliwgeqleéiﬁt N4{Bag-(&S1 A)chydrenyphaine (1.53 g, 6.64 mmol) in

. St 024 . .
DMPS {0 bl aePPssish -Gt {1 24164 msmql) Fan iy gl paxtions,
over BRIt 28°C. The mixture was stirred at 23 °C for 1.5 h and then 4-Chloro-7-
I qunol i n-4-yl oxy) - pyrrolidine-2-carboxylic acid

th

meﬂ(owyt%vy dpyl'@llﬁﬁtm%iﬁ)& B30 ymmol) aas @ddgdsi)smatipepiéans @ver 15
d
min. éﬂglrlér éeé gto nwggﬁ X\@tsz es cr | "1{; g’ ngl?Q’ ré;ﬁﬁm&suap eilgl onwas
pourddh mt«bi@ir?tesils 0 141&) mthte Igﬁﬂum@mewaﬂﬂdtvmli éghylhdidtrﬂe 2 k 60 mL). The
49 th int e an e sa

aqueglH ?li w&acg aﬂB‘?O“é gﬁﬁéh@ @H ﬁpﬁ%aﬁrvtew%gﬂch Gx
100 ﬁﬂﬂv ht 8Gmbhhell @H(tl‘lh idg%s%%@%ﬂﬂ:d ﬁﬂkﬁh@dﬁd@&é%@@) The

enploying D in onet hane according to th
orgaplcdcxed oNag t@an/ﬁlte:txb\aed tancentased torgies 2SpARP(7 -R&thoaympyrazol- -yl-

o B S O Y8 0B OO SV v, 0

ywlc%y%@%%ﬁ QM‘Ll-i]% 45M¥§’BL @PS§5 (M -Block 8Phis Bt ¥ ad Gsed in the next

nt hesi s of
stepamvglwwﬂleua@vﬂlsrmemrhw butyryl]-4i ?- (7- met hoxy- 2-
ryrazoI-IyI
Stepqui nol i n-4-yl oxy) pyrrolidine-2"S -carboxylicacid(16'-c

[OZSYCI QI% E %l(j?fgl]ogr%%)}slacar%larhgglt-ﬁ/yd)r(_)xayrpl.ng&lyl)-butyl] -carbamic acid tert-butyl
ester (1.05 g, 3.67 mmol) was added 4.0 M HCl in dioxane (13 mL). After 1 h, the reaction
mixture was concentrated and dried to give the corresponding HCl salt as a white solid. To
the above amine HCI salt in DCM/DMF (3:1, 60 mL) was added (28, 4R)-(7-Methoxy-2-
pyrazol-1-yl-quinolin-4-yloxy)-pyrrolidine-1,2-dicarboxylic acid 1-fert-butyl ester (1.66 g,
3.67 mmol), HATU (1.67 g, 4.40 mmol) and DIPEA (2.6 mL, 14.08 mmol). After 1 h at t,
the reaction mixture was diluted with ethyl acetate (100 mL) and washed with IN HCI1 (2 x
50 mL), NaHCO; (1 x 100 mL) and brine (1x). The ethyl acetate layer was dried (MgSO,),
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(1): Alternative route for conpound 7 Step 1 [0248] A

suspensi on of
Wézwmomsy 7- met hoxy- 2- oxo- | , 2- di hydr oqui nol i neCctfabme/025996
K. etal, J. Heterocyclic chem 1985 22, 1080) (5.0 g,

ﬁlte%éiiiS&lOZl 5,@1 rht,g&'ﬂo %%rtgﬁ r%S [&ﬁ'?@gglo ﬂ@@c&%@(ﬁﬂwg Ey«irﬂa-methyl)

butyléarbam@y1h4Ri(enethargt-2-pyrazdk1-yi- qumm-n@nm@oip’y%ﬁdmund@a&boxyhc
The. residue was poured into iced

sG] Bl iy bl disreromie e HaiopnL pasihec 10 Rerngtiep s

cru&%t}ﬁ)&%ﬁﬁﬁ{ei% £HA 3 (3 x 100 nL). The conbi ned
ayersgl\l/\ﬂ/e\fri%a%\%ashed with brine and dried (MySO4).

Step T e orgam c layerwas then filtered and concentrated to
Pyi ve 2, 4-Di chl or o- 7- met hoxy- qU| noline (4.9 g 21 49

20150880 Ll gl R S g 15,

reactig mixtyremwss dona¢mchtahahdrriet mj giat tl&oco%spo H@h !;adt as a white

soiid o BleiiPos e Tictrathta SN (s o @niaw aded R et Butyl

ureid®- ﬂﬁuﬁ@hﬁ%lﬁyﬂi\z ac;ﬂi' eusig 3675 ?hﬁ%ﬂ%gfk?%ﬁ 90 tdmot) and

and purified by flash chrématogra
DIPE@é?_@t@thk%m)nqlb Afterel W aiGh|the wadtionembowe-waspliluadatith ethyl

acerdie | orfil fitd el oftushine Bct o 3R mon RARAS T iyl emgbrine

( lx)( Q‘ he iathgll ace&tdgﬁyéldvgasédlﬁ'l_b&d (Mg}S@;)j ailfé@d an?i ezf%p&%tedjto H%rness This
matqqzaf waéusgpg 1 then, exfften awrudgwggoqtgﬁu’tlgsrm)mﬁmlqﬂ 7 260
(Mr+H). Step 3 [0250] To commercially avail abl e

StepM-t - Boc- (2, S, 4i ?)-hydroxyproline ( 1.53 g, 6.64 nmol)
16. 6

but d 1.
R R o LS A 8 2
penc%?nan@ﬂ? 0 @r lé :72 En¥H ngx{a% tg?(gé'dg q})@érr gér}fn%gt Ptlolror é hﬁrg{i]ctl%ﬂ nzlittxée was
quenghed wish A26M Nm?aoa@mmwd Naﬁaomdtmuaae@mh néMmm) The

comtifs DERT Iy Byt iaeshi Tk BBt idebrinend and drica
(Mg$)). The oféhﬁldtayérwm th\@ﬁﬁlféié&] QQné@n&Qte&*aﬂ& b@ﬁﬁ% Pk X

100 m_L The aqueous | ayer was acidified wth aqueous
chromgoggaphy (OQ3piethyl agetpteerane) togive 1—[2~Haee8t-$etﬁ-uraﬁom,ﬁ-

dimel R FER: ik ox Pl Sy S YRy ialidihe 25-

carbaxudlecm:ntélnﬁ-t)a:lqﬂ‘opplamm@oz(a&&butyl)-amlde (7) (1.6 g, 2.18 mmol, 60%

ield IYE h
vield} a5 i 5ol « FMR-ADMSG vk .- Boyims 8 B @21(drr=isttga, 1 10);
8.11 R8 VR 9.6 312/ 190); 9.89%d T 2 BOYH); 7.45 (5, 1 H); 7.27 (d, = 2.4 Hz, 1 F);
7.00-6.97 (dd, J=2.8 and 9.6 Hz, 1 H); 6.64-6.62 (m, 1 H); 5. 92 (brs, 1 H); 5.49 (brs, 1 H);
5.00-4.96 (m, 1 H); 4.55-4.49 (m, 2 H); 4.18 (d, /= 5.6 Hz, 1 H); 3.90 (s, 3 H); 3.91-3.82 (m,
1H); 3.54 (brs, 1 H); 2.75-2.72 (m, 1 H); 2.54-2.51 (m, 1 H); 2.17-2.14 (m, 1 H); 1.69-1.66
(m, 1 H); 1.40-1.34 (m, 3 H); 1.13 (m, 9 H); 0.93 (m, 9 H); 0.90-0.82 (m, 3 H); 0.65-0.53 (m,
4 H). MS m/z 733 (M™H), 755 (M"+Na), 731 (M*-H).
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yield). Ms mfz 455 (M++!!1), 453 (M+-H), 355 (Tvf-Boc).

This material was used in the next step as crude
woizodToess3gurt her purification. Step 4 [0251] TeCT/US2006/025996

[ - (Cycl opropyl car banoyl - hydroxy nmet hy”- but yl j - car bam

c acid r -butyl ester ]%1 05 9E @E rmol) was added

4.0 MHO in dioxane( ﬁFP the reaction

m xture was concentrated Eﬁﬁn eiled to g| ve t he

corresponding HO salt as a white solid. To the above

anmine HO salt in DCIVIHQ‘\)IfF(ethOHQS}SaML) was added (2S,

0253} s e PR By s ey i emimics imvige BEYo
reph)éaldicbrﬂan’tllqbrdvﬂes)C @éystehﬂfoﬁtuc@sﬂev 16 htﬁﬁoﬁl in ¥irrd/ B dreated by
HATU ( 40 nmol ) and DPEAH(26m_ 14. 08

transfpgiing Cl%feflé’i*fahRNAa‘ieﬂV?d ﬁtomaa panseRsus FIGN genpmeic weaence into human

ran R U Y ORGP B ST g
Korrkh &, & dupl J. aOg ttietrian [y Hieilnegmdr. IaﬂdiBéfb@ﬁQﬂhgérlRtQQBQ) Replication
Ofsu%va porated to dryness to

Sannuééfepe@%Cw%BWém elakﬁmfpmwd! B%4: - Srideneg|285, 110-113 and
BhgﬁH@’j R QEH@I§¢ KA an Rice G- M. (2000). Efficient initiation of HCY RNA

Repl:reztzlon aracéibmwum Sderde 200 t97aul9ﬂl4) eTheze trassfadtad cdlklimds contain a

subggh G A sspoms b s iger () the H S Nl Sef fobs it acis of

the c-Egsﬁi Q@dﬁg Qé’$019 Q@ﬁﬁé‘ AEbriAsin ﬁﬂ&’s%ﬁoﬁalﬁf%sjé@ené (N &J) @€ 3R ectable

the reaction m xtur
marl%e@r{éé ﬁterlmegdﬂ ah@rsmm antrytsite GIRES)tfromn emepb@pmmcpan@umlrus (EMCV)

that ﬁ%ﬁtbﬁﬁp ?%uoT otfm{x? %g:&ﬂgrg? oV(%a.nous?yeNglg| or il%|3 to N%SB) and

(4) tBS3 (RTRE RepBudsi-yoritdifind @b Hs ﬁlt&dhdtﬁl}mﬂdgﬁbﬂiétéﬁt@ eplichte HCV
(848 m‘ltzes 67 nmol ), HATU (1.67 g,
wegpured yanigativaly by ronlfigre PGR. aThf?r@forQ, e replicon system

facﬂfngaggh%%}lgég Sanfét P%@ﬁ%ﬂ&&%@@%ﬁggﬁ%w RNA

replit@tibrmin)a, celirtchsdat dseey. (1 X) . The et hyl acetate | ayer was
dried (MgS™4), filtered and evaporated to dryness.

[02531“ SHQ?Vtrgﬁlicéh cﬁﬁtﬁlrﬁ’%&-ll‘s PHERRCREA)SE &GP rtﬁﬁm@f %ntamed in Clone

hout further puritication. Step'6 [0253] The above
A grcwﬂtjme@mud@i‘thMamedm[wl@gmr\]e&ﬂlpphmstngedMﬁh 1@ Fata] Bovine

serafideaROREPRPal PRI AT R 14 7T S Rl eomBRpupe Pipmtissotved in
dimetiayl selLfexiah EOME0) o thak6 MO 23 BolutlossHot AR HEsks DAt reatment.
and extracted with DCM (3x). The conbi ned | ayers

[025}‘?1Er Frok h%%@?ggﬁ%ﬁ)é%%rsﬁ%égo 5 Weré %mg cLﬂgm culture

flaskis] éebéd&cbmi, 1 mbof€Elohe At grdwinmhedium Fitkslit |03)418 latig & 10° cells per well in
24-well plates and incubated at 37°C in a humidified CO; (5%) incubator overnight.

Following overnight incubation, compound solutions were added into wells in the same
volume (5 pl of 200X compound stock per well) to give a final DMSO concentration of
0.5%. Three wells on each plate supplemented with 5 ul of DMSO served as untreated
controls. For ICs determinations, compounds were tested at 7 serial dilutions in triplicates
from the starting stock solutions. The plates were incubated at 37°C for 48 hours. After

incubation, cells were harvested, transferred to 96-well plates, and subjected to total RNA
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chr omat ogr aphy (60% et hyl acetate/hexane) to give |-[2
-(3-tert-Butyl -ureido)-3,3- dinethyl-butyryl]-4

WO uo7esdsexy- 2- pyr azol -1 -yl - qui nolin-4-yl oxyppyms2006/025996
rolidine-2S - carboxylic acid (I

extra@ﬁ/dﬂ L&B{(%}t?)é %g&%ﬁ%@g g&g 08 96 (?rﬁgén@écéo}%nﬁ}égg Efe pEtocol

descglbiedbath@m(amfaqtumjs REe@y 96diandb6ol8(Qlagen). H): 8.1 1 (d,
J=9.6H, 1H; 7.87 (d, J =1.2 Hz, 1 H; 7.45 (s,

[02%7] g') g?%l %FIA( luted 111-}_?)3) vl dT'RN a]se-'ﬂ)ee drinh@qvgs cﬁﬂmﬁﬂ%d bér the RiboGreen

Assay pgcording @ @]e gupgpher_[s pgoto@,l Gv,[ohp@ler Embe)l Bi)l¢ﬂ}4 S%MRM samples

v Tl B ol bl o S5 5y

platé‘l) RNA Ezﬂn@eﬁk tﬁéﬂ)laak ifﬁorop?lat&l) fvete ilfﬂxe(d'ﬁntﬁ 95'%1 oﬁdlﬁﬁécﬂR%Green
rea@n 1 25@ cbbmgngth’(E rb‘uffgr) epd szgnﬁg ﬂy.oagce{m:p WAS h)easwsd m!mg a

ol 452 LRI ol b .

emlmm 4 600 nAdS RdeSSmal REAI (Molkdull @rébe) &@mub&pds sndb@s 1N
vivo HCV replication and provi des a systemto study

t
02385 TR SRS T b S8 S618 Bl gt e
replidQl Rjéh gmreachsenpien CEhelRilt qP@RmuHuh\i’/efeqib&foﬁﬁad #1619 1 on an ABI
for viral RNA production

PRI%@R,PZ)&T eqqugf, bn},ecqsiloﬁ/ Y& (Applied Biogystms). (jhe reaction mixture

4 contIﬁ%ﬂ |5'Iﬁr3ﬂft6tal RNA (PALte0 %gf' 128 %qﬁan B (ﬁ@%ﬂl&& BsyRBms), 5.5

%enomc Hepatitis C virus in a
de‘égﬁlzl BenMIBV Ehmex, D885 [libf)AﬂxIp&Taq ol (Appilied Bidsystems), 5U of

MER 2835 Sk oo AR PO PP mavted AP B cach of the

forv&ed eRCRveR0 prithkss; ARLA)0 nM hﬁ%ﬂaﬁﬂ@@ﬁ $ebé dPl‘ﬁ%lls ahll B?(ﬁ))e were

contain a_subgenom c HCV R enone that includes
designe tpbybrdigy o » pertign pﬁthmeawwa r@aﬁtwe@en@ freorgbe teplicon and

e S BB Ly IR AAADE] PRORERTRTELEIARS 5 v

printer BmeGQWGCATCQG@IGHEﬁ)? -3’ MGB Ip@@:fbhﬂl GWGU@AAACA -

v, Far KT clcroreneriognet o 45 fred0 i olonst by 10Nz a6 §5°C. The thermal
cycHNg33d grafl‘ﬂéi)n(si@edtok1 20 Syc1NIdt 15@‘%{? |9"5‘“(F’I d ﬁﬂ%b%’fﬁ%\g?n raw data

autononously and persistentl
(Ct vodweshwereeasidyzed usjug titei Seguénce [Qetdaylon Sgbtetni (8D SY RIRvare,
Therefore stemfacilitates
ettt Gr % Forren e LRGN ARR A GERSRT P fmtand Gfnpineg tafptel RNA in
eachamiple)r Tigsaelpe @aBoutRo BBkt seA%l @8 a kBntfol and the HCV
cel | -based assay. [0255] HCV replicon-containing cells

replicey RPVAcleyglefran upereated exlk: |Wﬂ§ld9ﬁmd ast 1)0fre dCompmmdnehlbltory activity

was determined as the ratio of the normalized HCV RNA amount in treated samples relative

to the untreated control. Compound ICses were calculated using a standard 4 parameter curve

fit model.

[0259] Compounds of the invention weré\tested by the above-described assay and observed
to inhibit HCV replication with ICso's < 100 micromolar. Compounds 3, 6 and 7 inhibited
HCV replication with ICsp's < 50 micromolar; while compounds 1, 2, 5, 8-13 and 15 inhibited

HCV replication with ICs¢'s < 10 micromolar.
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A growt h nmedi um ( DMEM nedi um [ Li vi trogen],

suppl emented with 10% Fetal Bovi ne Serum 1% Non
wazeEsea8 Amino Acids and Ig / L (418). Test eomused925996

wer e dissolved in dinethyl sulfoxide (DMSO to nake

200X stock solutions for all doses prior to treatnent.

[0256] For the HCV replicon assay, Huh7/Clone A cells

were trypsinized from cul Examplé lasks, seeded in 1m of

Cgne A growth nmedi um w.t hout. 41 8.at 4 104 cel
et aEt Ml bl Crofhiine ¢ Clutappd o Frmuta @
hum di fied CO (5% ioQRrWIatORMVAYEATIENt. Fol | owi ng

over ni ght incubation, conmpound solutions were added

i nt o weCpmppwnd ¢fFasmta (bl une (5 ml 010-200¥g onpound
stock pet, .wel | ive a final DVSO centration of

0. 5% Tﬁ}tg\ég\ﬁk(ill\éo%ﬁy%g%h pl at e suppl zﬁgﬁged wth 5 m

of DVBOssditimedydrexidet r eat ed control s. 1&gy | C50
det erm nati ons, conpounds were tested at g7 seri al

di | uti oREBveENg ri plicates fromthe starting stock
solutio The pl ates were incubated at 37C.f 48
hours. &fﬁatteerr i ncubation, cells were h%‘fgvtgs]tggén?ﬂ
transferred to 96-well plates, and subjected to total

RNAext racti on usi n% the RNA |solation Kit (RNeasy 96,
Q agen) accor di neNTBAMENQGYSEFQEMUdesdONed by the

manuf ac : [ﬁgﬁao%ﬁ 6 ndbook (Q-ager 0257]
Tot al Rgiﬁlgf)?ﬁe in fgdo(ﬂr_r? of Rl\lase-fg'ggl)odrﬁéo was
quant i t RertdoseyMothyBato G een Assay acq.sridinmaketisotbiie
supplier.s pro ol | ecul ar Probe) riefly, 5 nl
of RNA ggﬂﬁﬁﬁé‘{&éflghéd}/%auot ed in dupl PQSt“égto a
96- vel | shdigmkryarexigp! ate and a 96-wvel § 13agven Opti cal
plate. RNA sanples in the black mcroplate were m xed
Wit h 95Wer(fprnﬁjchp@d Ri boG een reageqs. to1.060.
dilution in TE buffer) and sanple fluorescence was
measured using a fluorescence mcropl ate reader at
standard fl uor escei TABLFY FORMUIZ.AEIGNt ati on ~ 480 nm
em ssion ~ 520 nm. Ri bosomal RNA (Ml ecul ar Probe)
was usedompowtdeidiorpula@psg] TagMan gl%ntitative PCR
(RT-qgP ntitate the unt of HCV
repli cgﬁﬁﬁ%f%ﬁglg%ﬁggﬁgl e. The RT-q reactions
wer e peSteaticAdidin 25 m on an ABl PRI %7900 HT
Sequenc .on System (Applied Bipgsystens). The
reacti oﬁoﬁaiﬁ%ﬂéc%ont ained 5 m of to (%I RNA (10 - 100
ng), 1X TagMan Buffer A (Applied Biosystens), 5.5 mM
MGl 2, 1.2 ni MdNTP m x, 0.625 U of AnpliTaq Gold
[0260]Ap Fhe &teRiinginytating hasDegepdespibed ineome sletailitgrsay ofillaststion

and BRI A arosme S ) 200 Bt rumiRng, i wiB e ARy 8 Muhewgsiit in
the aft'tBft@hartfiel BRI Mmodifitafi6 I8y BY Frasteet SN e sByfy dfdhe @%ﬁheﬁded
in the

a portion of the neon%)ci n resistance gene (neo)

clainse piticeesoreai i toihe uadersiond dint theabgee descriptian isfiendaddo be
iltustitvi%hd Rof re%fégq}%%gg%dv%hﬁoﬁ s%\éﬁfd? axerefore, be determined

not with reference to the above description, but should instead be determined with reference

to the following appended claims, along with the full scope of equivalents to which such

claims are entitled.
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primer 5 - CCGGECTTCCATCCGAGTAC -3'; M3B probe 5'-

CCACCAAGCGAAACA - 3'. The RT step was perforned at
woao/obsa3830 min, followed by 10 min at 950C. PO®/US2006/025996

thernmal cycling program consisted of 40 cycles of 15 s
wWHAT 8¢9, g1 at 6Q0C. Taghan raw data (Ct val ues)

i ng the Sequence Detection System
(SDS) software, mathematically converted to HCV RNA
genone ahmuntAamdpmmdnﬁlEonﬁdlat(D:tot al RNA in each
sanpl e. The sanple wi thout conpaund treatnent served
as a control and the HCV repl 'b(c%n RNA | evel from
untreated cells was defined a8 100% Conpound
inhibitory activity wgs term neﬁ as the ratio of the

normal i zed HCV RNA a | IN+Reafed gsanpl es rel ative
to the untreated control. mpodind Y C50Swer e

cal cul ated using a st andar @ 4 parar®ter curve fit
nodel . [ 0259] Conpounds of t i nvention were tested

by the above-descri bed assay and observed to inhibit

wheHdV replication with 1Cso's < 100 micrornol ar.

B is RORRINE RS PR o Bufrﬁ‘bcc‘iat 2COCRRY3COR’, -

60EAOR NI ENRER 6V B RS P, JHeANR MRS %‘mRE’ 111ﬁ|12 and each R"®

m cronol ar. Exanpl é 1 RepresSentative pharnacelti ¢
lﬁondﬁpbadqndmgelc@nd fomi tryglrcgmqoyiu aldtenyfl, oyl @c(oh)kyQR’AL

Wﬁ)@ﬂ%}@l a&gt .':8%8 dhq%%fo 5O L rl%*.ﬁtg%@#(g]x Bgér%%gc or Leterocyclylalkyl
%od?psgﬁ Ir?gm)o%{m gfdrlr(ugnﬁ T %thl Q%cmaudymgg% rose Mb%&% 3?:
hgteroanyh heterearalkyl b@tﬁr@cmlﬂs pr:h%@pdymialkwywmtem the @Ephqmc
S ot T B AT P e
independently selected from hydroxy, alkoxy, haloalkoxy, aryloxy, heteroaryloxy,
alkylthio, arylthio, heteroarylthio, amino, monosubstituted amino, disubstituted amino,
alkylsulfonyl, arylsulfonyl, carboxy, alkoxycarbonyl, alkenyloxycarbonyl,
alkynyloxycarbonyl, alkenylaminocarbonyl, acylamino, aminocarbonyl, halo, or cyano |
and further wherein the aromatic or ‘alicycli'c ring in R* is optionally substituted with one,
two, or three substituents independently selected from alkyl, alkoxy, halo, haloalkyl,
haloalkoxy, cyano, carboxy, or carboxyalkyl; and optionally, R® and RS, and R!! and R
can be combined with the nitrogen to which they are attached to form a five- to seven-

membered ring;

R'is alkyl, haloalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl,

heteroaralkyl, heterocyclyl or heterocyclylalkyl wherein the aliphatic, alicyclic and
aromatic groups in R' are optionally substituted with one or two R® independently
selected from hydroxy, alkoxy, aryloxy, heteroaryloxy, alkylthio, arylthio, heteroarylthio,
amino, monosubstituted amino, disubstituted amino, alkylsulfonyl, arylsulfonyl, carboxy,
alkoxycarbonyl, acylamino, aminocarbonyl, halo, or cyano and further wherein the
aromatic or alicyclic ring in R® is optionally substituted with one, two, or three
substituents independently selected from alkyl, alkoxy, halo, haloalkyl, haloalkoxy,

cyano, carboxy, or carboxyalkyl;
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M crocrystalline Cellul ose 73% Stearic Acid 25%
Colloidal Silica 1%[0260] The foregoi ng i nvention has

woeerr/odssseri bed in some detail by way of ill usPCauiseme/025996

and exanpl e for purposes of clarity and

Y de tlan \3‘%(5 be obvious to one of skill in

tHe " %nd nodi fications nmay be

R3 mamylt has@lkw alikbﬂylt aﬁ%&ﬂ ?ﬁﬁ%’?@?‘ Q?cl@ﬂl&?ﬁﬁﬁg‘ %lgél‘eaﬁcyl, heteroaryl,

herefore, it is dod t ha
hﬁé@@&m&yl dintem;:yplyﬂ enlisetocyelPalkyl whertinghe ahphatid alietyclic and

FREpls Gebbeinal e BPAPRUS st Rurd YR oPEPe el fippradentsy
ARl 128 B1KY, oam@@uaamwydaﬂyqbsayea&e&@rﬂ@ﬁf myﬁﬁ% arylthio,

with reference to | owm ng gended clains
lwftrharvhmf mmn%mpeswstltetqd |amahce disybstidutgt iagiing Laﬂctylsulfonyl

0 ) 5 B eyt e
fu@m%lﬁl%amnﬁ%?ﬁﬁ g imd8GPIBption B&tuted with one, two,
- COCOCR10, -CON 1R12 or -B(OR 13)2 where R5,

qq@hrepgyubsk@enﬁggdemdqltlymlgctgch &og)a@hylmlgox:g halo, haloalkyl,

R ool AP LIPS SR ol Ky el iyl . aryl aral ky .

Y is nej(emxar,yd)(:(mmﬁr OHRéﬂ @@)Nmeme rmy‘cj(@?o Where each R™ is selected

l'ylal kyl. and R8 j s hal . al kenyl ,
g &oéé’wg&; 391494?51%9@%3?&3“3 ﬂlﬁ&m hyerpgﬂi alg]xés fapino,

1&81&(%[19&&0(&@1 ftﬁﬁ?{}(o; lﬁ%\?ﬁ&it&ft&‘l am| ;hg)t ng &4'{]/ élh}feero Lor heteracyclyl

eterocyclyla erein trc i CyC
aptionatyi subgmmtqubyihalcEamhdkylpt i onal I y substitut ed W th

R i rasPor s SR ararae e eyt Yo Btemand phbfped

libltéﬁ{é}fcfylﬁ gé‘ﬁﬁé' Jp‘ﬁbﬁall}fk%bﬁft@l@& Withire, twTif8e, or four RY
monosubsti tut ed am no, di substituted anino,

indeppndantlysalprted oy Bydrogamy alkyl alkbaylyalk i oadlrlhiv,drytaxy,

S HSRI D S B SRR L g aigoatio
afinGalkyl PalRyigulitatyl ek ylvdibssi, Qu')flhﬁaﬂdyp RBFlEfoRy 1, Al 163¢BdryE,

ring in Ra is optionally substituted with one, two, or

AHpRYcathmyh ipmiresuifonylqupianershanys hetarearyh heterasrallayliy | |

h
ROl e A o T AR oo RURREhol R
hetalodytB/lalkyl, hﬁemoydﬂylsuicﬂonaﬂ,ﬂ]btetdwch'ﬂdaﬂﬂg@h heterodycBioxycarbonyl,
e}rnr}relg, rggr?omaﬂt)sttﬁ\?tgg gmiin()o, f019 (Elg?lbesltﬂ]:culte\aeamfnc? 0? vev SIT rrtho § rar(:)edon adjacent
carbon atoms they together with the carbon atoms to which they are attached form a four,

five or six membered heterocyclyl ring containing one or two heteroatoms selected from

-nitrogen, oxygen, sufur, or —SO,- wherein the heterocyclyl ring is optionally substituted

with one or two alkyl; and further wherein the aromatic or alicyclic ring in R% is
optionally substituted with one, two, or three R® independently selected from alkyl,
alkylcarbonylamino, alkoxycarbonylamino, cycloalkyl, cycloalkylalkyl,
cycloalkoxycarbonylamino, cycloalkylalkyloxycarbonylamino, nitro, alkoxy,
cycloalkyloxy, aryloxy, heteroaryloxy, halo, haloalkyl, haloalkoxy, hydroxyl, carboxy,
alkoxycarbonyl, amino, monosubstituted amino, disubstituted amino, acylamino, or
ureido wherein cycloalkyl and cycloalkylalkyl in R are optionally substituted with one,
two or three alkyl; and
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10
11
12

ring; Rl is alkyl, haloal kyl, alkenyl, alkynyl,
cycl oal kyl, cycl oal kyl al kyl, aryl, aralkyl,
woeb@rooss3yl , heteroaral kyl, heterocyclyl or PCT/US2006/025996
het erocycl yl al kyl wherein the aliphatic, alicyclic and
s.aromatic groups in Rl are optionally substituted with
R'igne or two Rb i ndependent |y selected from hydr oxy,
hj n 0 2
ﬂﬁe?%*?%%ﬁ%‘h%YYgﬁ?<éﬁﬂ% PO bR 0)0%and when R
di suisshbiemarﬂdhmtrh@st aﬂekqﬂ u‘s ﬁMMomyl sul fonyl ,

gt E G OAERANS e alaiE hesprpariidreaomaling hsterocyclyl, o
al i Cﬂéférb@yc'lyl'lﬂﬁ 1 froflel ﬁlai)@lte'hg{é?da%rxl cjl'ﬁ ?&%ﬂthlé e%jcﬂ}ll tﬂmg in R? are

one o thriee su stituents ent ect
fr onsuzblstktyted vattkaigast mhdate:oat)dihng,l deyl , hal oal koxy

&é&nlﬁy ngrflg@(% tw&%r??rg @Wﬂ| gésll{l;lr thegﬁﬁ&%}proary?and fused

al Kymetdrocyc¥a r&?b kYR3 al‘éléﬁﬂ)éﬁﬁhgd/ With lEl,i’ieastfi!trﬁélteroéﬁlmﬂﬁl |

het er oar yl , er oar al ky het erocycl yl
whelnein éheoargsbijc e aAWCWmnger tik epmrlaﬂihaubs@,tutacﬂ imithainiectvan dr three R

indeR0RBhY BelfC Rl PRt cRoy BBl Pl iRkt s¥gne carbony,

carb@kym@%?l h&t&bﬁ@hlkﬂxakm@randypmln&ﬂtﬁ f&@lﬂlﬂ?ﬁ%{rl tag&}hcvdﬂsctﬂy@ aryl,

het eroaryl t hi am no, nonosub

aralbyh mlsulfp@dbwlc@@pwl atfﬁlqmcarhonogu ammpmyl aminocarbonyl,

hete%éfklsﬂétre%g% yi ﬁ%&%?gﬁlsuﬁ"!)éﬁ,)r%)?egé éllrbtbﬂglc Xsﬁ agﬁbxy(cl%bonyl
hetead o, |tret@dscya1yla1kycll haerbbchylsﬁlfdﬂgzl ihstetqulyc Bivkbonyl,

itute W|th one . or three substituents

b
het$$ﬂ§5&ﬂéﬁ PRy s’é‘PE‘b”‘t“b%Pt’flﬁeé G 9T disubsiigited amigogwherein the

arorlfl%i(%fl] Naffl_lﬁﬂrelbl%?{ N'l#‘i’g(é(pt ﬁ%%ﬂ%%%ﬁ%@d Wit &%(Rﬁ%(%tgeg shiSitituents

indeplendently aclactRl froimsalkd) elkwejd hﬁ]nohalhglldylo@zdnalka)t)k ylydroxy, carboxy,

alk 3 B0 MRSt it (et A oy o dea o acr

aryl, h%t;ﬁl&ﬁﬁt&c)ehuéullyfa@&@%me/mmerem ional I'y
substltut ed by halo and alkyl; R2 is heteroaryl or

-CO (fused heterocyclyl) ring wherein,the heteroaryl
and fusdd hetldeseyepyid of ¢lgsn Aphesn R isd gipup of formula (a):
substituted with one, two, three, or four Rd
i ndependent|y sel ected from hydrogen, al kyl, al kenyl,
al kynyl, al kylthio, hydrox®® al koxy, hal o, haloalkyl,
haloalkoxy, carboxy, ca&dboxyalkyl réhydroxyal kyl ,
al koxyal kyl , am noal kyl , | stl fonyl, al kyl car bonyl,
aryl, aral kyl, aryl sulR | car bonyl ,
aryl oxycar bonyl, am nosul f onyt;- am nocar bonyl ,
het eroaryl, heteroaral kyl, @

where:

RY is hydrogen, hydroxy, alkoxy, amino, alkylamino, dialkylamino, haloalkoxy or
alkylsulfonyl;

R%and R® are independently hydrogen, alkyl, halo, alkoxy, alkylthio, or
alkylsulfonyl; or ' | '

R% and R? or R and R* together with the carbon atoms to which they are attached
form 4, 5, or 6- atom heterocyclyl ring wherein one or two ring atoms are replaced by oxygen

or —N- where the heterocyclyl ring is optionally substituted with one or two alkyl;
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het er oaryl sul fonyl, heteroaryl carbonyl,
het er oar yl oxycar bonyl, heterocyclyl,

woet@roossgel yl al kyl , heterocycl yl sul fonyl, PCT/US2006/025996
het erocycl yl carbonyl, heterocyclyl oxycarbonyl, amn no,

oo AR SRy SR Ao G .
cyclbe[l?ylcé‘f}‘dl’@aﬂkﬂﬁw aﬂ(@x%bf@lﬁaﬂ{w FTAL\R aﬂéy'lé%&?lafnﬂﬁm a

four, Tive or SiXx ered heterolyclyl ring
cycl@aihylaathpnﬁamn@, gyclmalkylﬂbylearbamdmlmealkyloayicatrbmlammo lamino,

ey ot iy G NS g FC iR B e s bydrogen,

alkyR rcyélﬂ@lk?i 3% bycl@dmylﬁlléyltWrm%%l%hl‘&yﬁJiﬁ AR 1Tk Alare opt1ona11y
altcyclrc ring in Rd is optionally substitufed wt

substifige W%bong,rtwlomrélgeﬁ@kylndependent |y selected from
al kyl, al kyl car bonyl am no, al koxycarbonyl am no,

cycl oaI I§yl @%\I}H %\é’%epe I .koxycar bonyl am no,

cycloalkylalk oxy ‘ro, al koxy,
CY®l ’Ofslﬁyylfd@éﬂ hyﬂfc)édysmkoxw et atkyl o ohdilalkylamino;

hal qal kyl, hal oal kox dr oxyl , car boxy,
al Rozy¢ tér’b%ﬁgr ep%miueﬁ%‘/ )‘%ﬁ%%lu%]&’ halpe@lk%vfﬁ \T,ﬁ(ylthlo or
e no or- ureido wherein
alky Iu afﬁ‘s Sé‘g}y 1%/ﬁl al ky

and in Re are optionally

\.sN tltuteg th one mo or three al Ryl : andR4 is: .
«%@Sm Kyl -prtovi ded L)Y i si N)éc)) N ﬁmm%ﬁ(m]m O
NR14C( O and mh RO i's W& eroar W=t hen' ak=Neast X~ ;
one of Rd is not hydrogen; (ii) cycloalkyl,
cycl oal kyl al kyl, aryl, aral kyl, heteroaryl,

H
hetgr oar al kyl hetero,q clyl, of heterml yI al N-N

H ded t4 he hy aryl tero cllyl 1 2
r;ng in R2 al substi u’t‘ed V\/I—?g/cg Lsam” a het e@oary,\‘\/ ™~
ring; or (iii) alkyl provided that when Y is -C(O NH
ON_- SO2NHN Tt hen t heteroaryl and fused heterocyclyl
”I n!Es mLR@ar?r /bﬁ\%itut ed with at | east a heteroaryl
XU he/dromatic or alicyclic ringin R4 is
opﬂ onally substifuted with one; two, or three Rf
i ndependently sel ected from al kyl, al koxy, hal o,
hal oal kyopnommabétmyd witlihalo, alkgl, bpoiyalkﬁacybﬂn@naylk&m alkoxy,
roxyal kyl ia oxyal kyl , am oalg al kyI sul fonyl ,
cycl %ﬂ Ye By Y pylagjnig, RXHloa
cycl&dly nlg&gr bonyiylaﬁﬁﬂ[d %ﬁ%&ﬁﬁ(&@ﬁﬂéfﬁ ylarf{Hol! Hof Qlﬁyllamino dialkylamino, or

am het'erdaryl, heteroara
mshiesUR fisohpdirggeh ot eﬂcwhargdl Rais ﬂlgduyogen alkyl cycloalkyl, or

cyclﬂagff)gﬁl%g{%rh%)é C%%E%H%Lﬁré: &@M@S}ﬁfe\g%%twnally substituted with one,

two befhedeotvyal vl car bonyl, heterocyclyl oxycarbonyl,
rmnosubst ituted am no, or disubstituted am no wherein

the aromatic or alicyclic ring in Rf is optionally
substit dt ed hegowpandiof€laigy 2 whewin:subst i t uent s

RY is hydrogen, hydroxy, alkoxy, amino, alkylamino or dialkylamino;

/ R%and R® are independently hydrogen, alkyl, halo, alkoxy, alkylthio, or
alkylsulfonyl; and R® is a group of formula:

! N 1 N 1 ~== t ==
L “’“«S] L ;"“N\/I\;‘ - |/: .
A
o ]
—\\ N
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I ndependently sel ected from al kyl, al koxy, hal o,
hal oal kyl , hal oal koxy, hydroxy, carboxy,

wabhbanogssas bonyl , nonosubstituted am no, di subsPCTwisem®e/025996
am no, or acylam no; or a pharmaceutically acceptable

sal 1

o St T AL o Rlqaff R T ety B i

cyctp;ﬂmlxifutral dmlx»ylfakrhclmyialu?maJ ﬁwloamytuard dbo@lgghﬁué ari no,
R R

eyl iR p P %@woggﬂyamy 2HUPD, AR gy lamin, dialkylamino, or
= KRR I Rdl d
N e pere R B et S0y an R by on S cboufil or
cychatkybitied wherein 4yclbalkglrand cy@lbﬂkylhﬂdybmmxoﬁbydllyr dubgtituted with one,
twooqr%lre' n oge or two ring atoms are replaced by oxygen

re the heterocyclyl ring is optionally
substituted with one or two alkyl;Ri is aryl,

het er oarg! orhé“&tnego%&efezianﬁ@tvb&?ahl y substituted
with halo, alk cycl oal kyl', cycl oal kyl al kyl, al koxy,

cy 0 hoslkggenn KY&IQXY, allioxy.ccamiboyaftdahino, or dlalkylamino;

cy doal b car.b m.n clo car honyl am no,

o B A FROROTEHY By iRy ATt P ifasss, SIS, o
alkydsuifokiyl; and RS is @r, mgﬁﬁ%ﬁﬁla\/\hefe R i s hydrogen or

alkyl and R is grr1y rog al kyl, cycl oal kyl, or

cycl oal kyl al kyl V\/ner%‘\;\ cycl oal and cyc | kyl al kyl

are optionally substitu$Sed wT . omo By _g hree

al kyl . 3. The conpound of C aim2 wherein: NRdl is

hydr ogen, hydroxy, al koxy, am no, al kylam no or
di al kyl alﬁlnnallmbamteﬁd@thdtaé) |aﬂ¢thnk$elktyl yytipdikgétyl, alkoxy,

aIk aIk | sul fonyl; and
cyclga@{x% “gt?gragﬁﬁ'l gﬁ%“?ﬁﬁﬁqb W%gt’l t u%/ed with
cyclbﬁk?laﬂ@ﬂdﬁ%ony%ﬁlh@%beycﬁﬁb@hﬁ@ﬂn'ﬁi@ ﬁﬂnlfﬁﬂ alkSAHDNY, dialkcylamino, or

oal koxy, nitro, ankyl carbonyl am no,

NT@Q RYheEaR B hydragemes alley) endb B isyiydrdgph.calkploeaydleatiyloor
oSS 8 0 g s

twoatﬂyée dkgd. R is hydrogen, alkyl, cycloal kyl, or
cycl oal kyl al kyl wherein cycl oal kyl and cycloalkylalkyl
are optlonall substi t d wi_th ne two or three;,
al kyl . %: &Hﬁ’@ﬁ%‘fj%fe angof the, éakmﬁe% &iWherey thg R rings are

optl&?zﬁgl Egll@ﬂaﬁ]utﬁg Witbehethl, KBFY n-pR8Pylq-prabyiyh-80yR0 -Methylpropyl, 2-
methylpropyl, tert-butyl 2,2,dimethylpropyl, 1,2-dimethylpropyl, 1,2,2-trimethylpropyl,

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclopropylmethyl, cyclobutylmethyl
cyclopentylmethyl and cyclohexylmethyl.

7. The compound of any of the Cldims 2-5 wherein the R% rings are
optionally substituted with amino, methylamino, ethylamino, propylamino, 1-
methylethylamino, 1,1-dimethylethylamino, 2-methylpropylamino, 1-methylpropylamino,
2,2-dimethylpropylamino, 1,2-dimethylpropylamino, 1,1-dimethylpropylamino,
cyclopropylamino, cyclobutylamino, cyclopentylamino, cyclohexylamino,
cyclopropylmethylamino, cyclobutylmethylamino, cyclopentylmethylamino,
cyclohexylmethylamino, methylcarbonylamino, ethylcarbonylamino, propylcarbonylamino,
1-methylethylcarbonylamino, 1,1-dimethylethylcarbonylamino, 2-
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Rd and Rd2 are independently hydrogen, alkyl, halo,
al koxy, al kylthio, or alkylsulfonyl; and Rd3 is a
wgnroenrposd3s f or mul a: opti onal |y substituted wi th Rarmws2006/025996
al kyl, cycloal kyl, cycl oal kyl al kyl, al koxy,

erﬂ@xy@] Iogglké@ ﬁ%}g?lgg{r?; ?—gnneﬁ %giogg%%g%{%%g%zé ar bonyl ani no,
T B G e Laon or

. d .
dimefhydpropylearbrnylaming, ¢yelgriepylspibonylamine; exdlabytylcabonylamino,

N, ST B IOAY PUBA tine
cyclabutylmetifylcafbenytmmipo,wydlopeniGinsdthyl Sarbbrgighino, Rdl is

am no, al kyl am no or

hydr ogep,. hydroxy, al koxy, ) )
CyclaﬁlwﬁwgmﬁéQHWWmﬂrzxmaébw&@p@w@myyalmwle@gm

I ' r | ; and .
ol oL KBRS ity P S SN o iy
2-m¢thy1|prop|at;yqakb0rg;mhina,l ]kyiethlymtd%cﬁ&b:?wb@lémino, abkoxy,

. C oal koxy, njtro, ankyl carbonyl am no, .
dlm%ﬁﬁpwap&xﬂ%%wbﬁw%r% Imeylponpxyirasbasplammingoos/l,Ani no,
; i,no, am-no, alkylam no,
dnn%?§¥t§F§%?%%?&%%Q?RHCONRR where R is hydrogen or
al kyl and R is hydrogen, alkyl, cycloal kyl, or
cycl oal Ryl al ¢ cohpoundrofdiainohivhgteinaRisayarbambfrmblay(b):
are optionally substitutedRmﬁth one, two or three
al kyl. 6. The conpound_gf @ny of I¥e Cains 2-5
wherein the Rd3 rings Bre-opti y substituted with
met hyl, ethyl, n-propyl, pyl, n-butyl,
1-met hyl propyl, 2- nethyl propyf, tert-butyl,
2, 2, di met hyl propyl, 1, 2-di et Hyl propyl,
1,2,2-trinethyl propyl, cyclgpyopyl, cyclobutyl,
cycl opentyl, cycl ohexyl, cyclopropyl nethyl,
wherey c| obut yl met hyl, cycl opentyl met hyl and

cyghi . 0 f.a f..the ai

o B IR e, tnoyd: o100, SHROURABng B i, BBy or
alkylsulftnyd no, met hyl am no, ethyl am no, propyl am no, 1-

metf byl et Byl am no, 1, 1-di met hyl et hyl am no, )

2- ﬁemp%lyﬂa?ﬁnﬁa}t%ylhm?m ¢lkﬂp§qlgmﬂﬁaey, alkylthio, or
au(y@ugmgjl.r@t hyl propyl am no, 1, 2-di net hyl propyl am no,

1, 1-1 i’rretdhyl R opyl 2rri no, cycl opropyl am no,

cyB amd R xR hand RY ¢ogetieemwithathe carbore gtotns tie xhiicinthep are attached

cycl opropyhnet hyl amy no cl obut yl met hyl am no,
rom ) ) SR A 8] AR BB T R B G eplced b oxygen
or —NEW R Ry IRV RN Rig 1€bPdnaRY B3Mudd Wih one or two alkyl;

propyl car bonyl ani no,
R™is hydrogen, alkyl, cycloalkyl or cycloalkylalkyl.

Pt

9. The compound of claim 8 wherein R is hydrogen, hydroxy, alkoxy,
amino, alkylamino or dialkylamino; R and R* are independently hydrogen, alkyl, halo,
alkoxy, alkylthio, or alkylsulfonyl; and R*®is a hydro gen, alkyl or cycloalkyl.

10.  The compound of claim 8 wherein R¥! is hydrogen, hydroxy; methoxy,
ethoxy, n-propoxy, iso-propoxy, methylamino, ethylamino, #-propylamino, isopropylamino,

dimethylamino, methylethylamino, methyl(n-propyl)amino or methyl(isopropyl)amino; RY

82



1- net hyl et hyl car bonyl am no,
1, 1-di met hyl et hyl car bonyl ami no,
wa-20tooyd3pr opyl car bonyl am no, PCT/US2006/025996
1- net hyl propyl car bonyl am no, 2, 2-
and g"‘gﬁ%% {{1@ Q%ﬁf ﬁﬁp@gg@gﬁy F{%;trlllyrl] oeth}ilyl methoxy, ethoxy, thiomethyl or
methyisutfohyl pr opyl car bonyl am no, cycl opropyl carbonyl am no,
cycl obut yl car bonyl am no, cycl opentyl carbonyl am no,

cycl ohexyl carbonyl am n
czcl opr éi;yl nggﬁ%@ﬁ‘?‘@é&f ki Sovherein R is hydrogen, hydroxy, methoxy,

or etﬁy ; eﬁ?)g}nlf& 5‘“;%{3#(1%@5&% Eﬁg%fb%en fluoro, chloro or methyl.

cycl ohexyl met hyl car bonyl am no, net hox?/T;:ar bonyl am no,
et hoxy c 42 .bon{haoempoungdrod pmxrylcsanhmelyil srmethoxy or ethoxy, and RY,
& thyl et hoxycar bonyl am no,
R diﬁj ?#e‘?af@ﬁ ‘i‘? Bdkycar bony! ani no,
2- met hyl pr opoxycar bonyl am no,

1- met hylpr opgky eéh | AhPef theé.(HRaims 1-12 wherein X is —O-; R is alkyl
di met hyl pr opoxycar bonyl am no,

or cmlo@]l@{laihylhymcﬂlopdxy}je&w}eﬂm,y] amhy@romrl tertdbutyl, cyclopropyl, phenyl,
| propoxy-carbonyl am no . 8. The conpound of
Orc}%?gfﬁ?’h}\{v\herein R2 is a group-of formula (b): (b)
where: Rdl is hydrogen, hydroxy, alkoxy, am no,
al kyI anit4o, Uhatdupanidnd anhal thelabns 1012 azhknehsxhﬁ o0y/IR! is
R are independently hydro en al k hal o,
cycl%htwdsaﬁthya qthyls etiraprogyl; 3: | P OMbIL or eﬂwyhnd Rd or
Rdl and Rd2 together with the carbon atons to which

they argsatt agbeshpRind ot any onheCCIalﬁisan‘%&reHPE & QldiOCONH:R‘S
ring wherein one or two ring atons are replaced

wherg:R/ gehydmogemlalkyheydoalkyl, Al cuheteydaralkylgviegein the aromatlc ring is
t g aII Cf tituted with one or two alkyl; Rd3 is
op mﬁ\% ¥ SYBH T Wi 0 %%ﬁwé’aw or cycl oal kyl al kyI . 9. The
conpound of claim8 wherein Rdl is hydr ogen, hydroxy,
al koxy, 16m nQhe edr %dl@lﬁlolf@njbbftﬂﬂeﬂlﬁ)ﬂsammﬁheﬁﬂl Byl CYZONHRS
ar e |ndependently ydrogen, al kyl, hal o, al koxy,
whergRyip €¥6lepropyl: al kyl sul fonyl ; and Rd3 is a hydrogen,
al kyl or cycl oal kyl . 10. The conpound of claim8
wher ei nyfdl irfe &ﬂlara)f smam{gqt {@s erefil YOS YNHC(O)NH-
N- propoxy, i so-propoxy, m no, am no,
wradgd! ani no, i sopropyl am no di et hyl ami no,
met hyl et hyl am no, net hyl (n-propyl )arri no or

i uot o, Lint of B b of G TinBino g VEBERLE: - Soomm

andmhisqlngnhyl or nethylsulfonyl. 11. The conpound of
claim8 wherein Rdl is hydrogen, hydroxy, nethoxy,

19.  The compound of any of the Claims 1-16 wherein Y is ~C(O)NH- and

R*is alkyl.

20. A compound having the structure:
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or ethoxy; R and R are independently, hydrogen,
fluoro, chloro or nethyl. 12. The conpound of claim8

woherr@os3Rdl i s net hoxy or ethoxy; and Rd, Rd2pamasRa8/025996

are each hydrogen. 13. The conpound of any of the
Cains 1-12 wherein X -O; Rl is al kyl or
cycl oal kyl al kyl ; and R3/F\ 1- nethylethyl

1- met hyl propyl, tert-bu ﬁégpropyl phenyl , or
cycl ohexyl. 14. The conpou 0 ny of the lainms 1-12
wherein Xis -O; RLis cpclobutylnethyl et hyl, or
n-propyl; and R3 is tert- b rOCMcIohexyI 15. The
compound of any of the d 2 xﬂ%g ein Eis

- COCONHR 6 wher e Rﬁ,be wng én cycl oal kyl,

aral kyl, or heteroar rein the aronatlc ring is
optional Iy substituted with one or two halo. 16. The

2
3 or aﬁﬂﬁﬁﬁé{féﬁtl&fllyaagé’eg%é 08 A 1-14 wherein E is

1

2

'S cycC opropyl 17. The conpound
of any of the Clains 1-16 wherein Y is -NHC(O NHand R4
i s al kyl2l. 18 A Thepownddowing thé stanyuref the d ains 1-16
wherein Y is -OC(O N R4 is alkyl. 19. The conpound
of any of the Cains 1- wherein Y is -C(ONH and R4
is alkyl. 20. A conpoun i nﬁjhe structure:or a
pharmaceuti cal |y accept abl\e_sa thereof. 21. A
compound havi ng the strucbure or a pharnaceutically

acceptabl e salt thereof. dl(ﬁS'S ereomeric mxture
of conpounds repr esent ed mucture: or a
phar maceutically ac I [t t e@of 23. A

compound sel ect ed fr m he g}ou consi sting of:
| -[25' - (3-ter -butylure?dhy
J3-di met hyl butyryl]-4i?- (7 rret hoxy-2- pyrazol -1 -yl -quin

3 oraghhﬁha% tyéaﬁ?_\é%ceﬁ]%n it |e[r}g?&2 -carboxylic acid (I

1

w

A D A WON e

-cyc opro Soxkal yl)amde; [-[2 -(3- r
-butylureldo) 3, 3- dlnethylbutyryl] 4i ?- (7- met hoxy- 2- py

razol -1 281 qui diestemereriy hrixtyye ¢foofrpbiitistepréséhdd A ik sGucture:
acid (I " -cycl obutyhpephyl *-cycl opropyl car bamoy!l -

or a pharmaceutically acceptable salt thereof,

23. A compound selected from the group consisting of:

1-[25-(3-tert-butylureido)-3 ,3-dimethylbutyryl]-4R-(7-methoxy-2-pyrazol-1 -yl-quinolin-4-

yloxy)-pyrrolidine-2S-carboxylic acid (1S-cyclopropylaminooxalylbutyl)amide;

1-[25-(3-tert-butylureido)-3,3-dimethylbutyryl] -4R-(7-methoxy-2-pyrazol-1-yl quinolin-4-

yloxy)-pyrrolidine-2-carboxylic acid ( 1S-cyclobutylmethyl-z-cyclopropylcarbamoyl-
2-oxoethyl)amide;
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

2- oxoet hyl ) am de; 2S- CaTbOXyHc acid ( |

-cycl obut yl net hyl ~- cycl opr opyl car banoyl - | - oxoet hy”- am
wdepo7{odss3g2 - (| PCT/US2006/025996
- cycl opr opyl am nooxal yl but yl car bai noyl ) - 4i ?- (7-rnet hox

1- [36523-4aylﬂazyihrehda)+3q1rdmthyﬂbutyryl] -4R-(5-ch oropyndm- -yloxy)-pyrrolidine-

%f%&gﬁ rroJ I(S.S &glgsll:ob {rg%ﬁ%{%%%clc[zngdp qrgéﬂngyﬁ?@-x;(gethyl)-amMe;
{156[22% ryr 518*%&)?1%%%@1%\9%%%6@@@%%8 T PRI XY 1-

qui nolin % rrolidine-
1- c@nmdnyﬂﬂylca{y}pmﬂbdmyﬂmadmpw}]& émhylproayl}dcarbamm acid tert-
teré&t}ult%%‘ester ; {l -[4 R (5-c loropyri din-2

156001 QLo IR BT MRS T Achrtamo ihehony.-pyrazol 51
{S;Oyrrélgl |n¥ 0?5;1 car bor%}IL 2. di ngl?'{w ° OXY pyr y

-C aqmammma@xdr)-pmhdm%l\rca@@ng}]~2 2- dlmethylpropyl} carbamic acid zert-
{15%5,ﬁ ?- (5 chl oropyridi n-2-yloxy)-2"S -(I<S -cycl obu
tyl Ta. cycl opropyl car banoyl - 2- oxoet hyl car banoyl ) -

{1PMR-G- ¢}ﬂb1’6§yﬂ1d1ﬁﬂzf ﬁ@ﬂy) 15-2 Reiopespdmipoenyibuiyboirbamoyl)-
aC| d tertbutyl este

| Bﬁ(@ldlléq*l‘-ﬁ@ﬁbynﬁﬂ'@r?d@}ﬁ%h}é'%?ﬂi’é}t FArParpigagid deyt-outylesier;

{ 13“ FA{R) 95&%1%0%%&% a:F’S’ f‘%?; ‘ijcﬁ%t %2{ §%§%‘1§gfb€gfb'aﬂ)amoyl -2-0X0-

t er étBylcyﬂbambsﬂl){m")dei&edj -oarbdmpyll]- hm{dyngthyl—phnﬁyl(}&amm“md tert-
|so uj nol in-1-yloxy)- pyrrolidine- carboxyllc acid
(1 "bEYEesESr opyl ani nooxal yl - but yA-ami de; |-[25 f-(3- er

12, %-bﬁs,ﬁirfle%ﬁs%ﬁuﬁ% Bm!yrﬁ}m X5 )éhﬂor&kpﬁﬂlﬁ:zr-ﬂekwymhdme-z-

qul no oxy yrro i'dl ne- -car oxy I C aCI

( 2- cqrbclb:gﬂmccapydl (&mybh)pngﬂylamsbomy}dmuﬁﬂbwmd%t hyl -
1038 Pt P BBy 3 il o e oY lw}mohzel Lylpry)-

6-e Wdlh@QﬂHérB@kjd{b'dmd/ thSXd@clo ropylammooxalyl—butyl) am1de
pyrrolidine-2-carboxylic acid Q ]Foropyl car bano

1- [rzwmfsuw@@q)ra Ltk e mplp gt yioxy)-
25
| puPYlPa Bparkonyls a4 & %ﬁl%%ﬁyyl‘;am@%fil AScloprap s>

S0qux@kihgt)lamiaxy) - pyrrol i di ne”-car boxyl ic acid (|

- [gxﬁ%%:rr-%ﬁtfyi%%é‘é?@” 8 Shmetbyi- Py Bl G oy 10 Guinbin-1-yioxy):
pyr ?E’fmdﬁh Ré(_i f%‘%gggh‘g il V) kyMbIS%IY})lcarbamoyl-1S—cyclopropyhnethy1—2S—

oxylic” acid
cyok@pthgbydnade nooxal yl - penty am de

(23 rarb Bl et dm ey PhiHirak (6 bR ioBghatbith - ftory)-
oxy Guirbdih&.28-ciibexyll dxdid ms-gyd@rapyaarﬁms@rdpﬁmdtymaﬂﬂa@

(1-"Cycl opropyl am nooxal yl - butyl )am de Hydrochl orj de;
1-[25+(3-tert-Butyl-ureido)-3,3- dlmethyl-butyry] 4R (6-methoxy—1soqu1nolln- -yloxy)-

pyrrolidine-2$-carboxylic acid (1.S-cyclopropylaminooxalyl-pentyl)-amide;
(8)-1-[2-(3-tert-Butylureido)-3,3-dimethylbutyryl]-4-trans-(2-cyclopropyl-7-
methoxyquinolin-4-yloxy)pyrrolidine-2-(S)-carboxylic acid (1-
cyclopropylaminooxalyl-butyl)amide Hydrochloride; and
1-[2-(3-tert-Butyl-ureido)-3,3-dimethyl-butyryl]-4-(7-methoxy-2-methylquinolin-4-yloxy)-
pyrrolidine-2-carboxylic acid (1-cyclopropylaminooxalylbutyl)-amide.
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| -[2-(3-tert-Butyl -ureido)-33-dinet hyl - but y»
pyrrolidine-2-carboxylic acid
wOkeanyosdpr opyl anmooxal yl but yty-am de. 24. A PCT/US2006/025996
phar maceuti cal conposition conprising a conpound of
any of the Clains 1-23 and one or nore
phar maceys i cah biadeiericaPtdnfosion cBitprisit-a DdniPouh@df Ay of th
treating hepatlh)tls Clnfectlﬁoarés H?gﬁ)ga%:éa yotte
Clamenp28 snd gnacmnoregtharmagutically hecqpéableexcigrent.
phar maceuti cal conposition conprising a conpound of
any of t d ai 1- and one .or nore. . . ..
phar nacett | aﬁ F’%ﬁ’%\@c@e&gp%ﬁ%?ﬁﬁ péﬂ{egtm?én agpont comprising
adnﬁ@@it%ﬁlﬂg ¢ Qxfg p)@héﬁt@ phatlhcelitida? cdmpasiticdr dodiprising a compound of any of
utyl Or ei do) -
the @ilavess A yA3andyang [of mpie phatmaesutiony Zcpytrblz skeipiepts. qui nol i
n- 4-yl oxy) - pyrrolidme-25' -carboxylic acid

i ast or Bt sonbreogbiig ¥t Pk AL PR B ttureido)3.-

dimlehS ARy 1] AR-E - ﬁx@ﬂbﬂ?«&eﬂfrﬁ@a—lﬂiﬂ -qagedptedory Ppeil @2 S-carboxylic

sul fonate salt thereof. 27 he conpound of Claim1
ac1d,\ﬂrqu:1quopylz[rglgom(egylb@ﬁyl)a@me}gngragy é@yteyogsomers or mixture of

dlas(?érggts@{&@ lfﬁ%éc}rﬁ 16 4%1}argfé1£§%ﬁkﬁy%c§)tw5 @&lﬂte or ydlfogluie@gft thereof.
(Itf- cycl opr opyl am nooxal yl but yrj am de; or the sulfate

or met hyrkul f’ﬂmxtommhﬂ of simed whi2B s TFF2S- Cotepisbirtglurdido)-3,3-

dim% L 1pfﬁh 41{3—'&7 1'11?.‘(11'@3{ )ﬁ:@{qiéx ngyi,tp élz-gl;l)%f)qp;r}cﬁidg ne-28-carboxylic
acuil(' lﬁcﬂ%f@yﬂaﬁnlﬁoﬁﬂﬂﬁﬁty[))%[&l bﬁh@ §ul?a56 br ﬁl@ih?%}fbhﬁe salt thereof,

?-¢ycl opropyl am'nooxal yl butyl)am de” or
uI fate or net hyI sul fonate salt thereof

or
ohar macelR. i o aThecsmussnd o6Glan kwblpmszh[2$(ﬁ-teﬁebfwlweld0) 33-
i AT 1o P REAS Bdi F 1 3 Lol Mvrroliding 2-carborytic

a01cBﬁmy@lc@ﬂépylammboﬁgﬂbhtyﬂ)&mﬂd? aviheistilfare ofnetyysubfoaste salt thereof.
inhibitor. 31. A nmethod of treating HCV infections in

apatlent r|S|n adm ni ster.i.n tient a,

c ommoundi%r oM HRrERes s fopporiiatal dubord Brergpiarising a
secAfEMivigl £ehed fromthe group consisting of

Interfero pegyl ated or unpegyl ated congeners of

[ nterferon Ri bavirin, a HCV polynmerase inhibitor and
a toll rlﬁ;ept’ﬁhe pignma@tlcal composifion of claim 29, wherein said second

antiviral agent is Ribavirin or a polymerase inhibitor.

31. A method of treating HCV infections in a patient, comprising
administering to said patient a compound of any of claims 1-23 and a second antiviral agent
selected from the group consisting of interferon, pegylated or unpegylated congeners of

interferon, Ribavirin, a HCV polymerase inhibitor and a toll receptor agonist.
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