WD 2007/ 005838 PCT/ US2006/ 025996 HCV | NHI BI TORS CROSS- REFERENCES TO
RELATED APPLI CATI ONS [ 0001] This application clains the benefit of
U.S. ProvisWersgl7/083%3% i cati on Serial No. 5 60/695, 767 fi |BEd/URIME/ 02396
2005, the disclosure of which is incorporated herein by reference.
STATEMENT AS TO RI GHTS TO | I\NEWN%W FEDERALLY SPONSORED
RESEARCH OR DEVELOPMENT [ 0002] 0 REFERENCE TO A
"SEQUENCE LI STING " A TABLE, OR A COWUTER PROGRAM LI STI NG APPENDI X
SUBM TTED ON A COVMPACT DI SK. [0003] NOT APPLI CABLE 15 BACKGROUND OF
THE | NVENTI ON  Fi el d GROS$REFBRENCES TO R¥4]ATIEP AFRIONTIONSNtion is
directed to corrpounds that inhibit HCV replication and are therefore
useful in i C T pL.es nvention j s al

directed t@og ﬂg’ts 1?11: 6“’%@?16' ?fﬁigc%ﬁﬁrs’iog?lr‘?@p#%%g%ﬁ@unds
and pr oeess®695, 157 e Pitei 30020056t disSodird oPivhich & iM6drp &8 BlrelteR At didnSe.
Cvirus (HCV) is a (+)-sense single-standed RNA virus that is a major
cause of non-A, non-B hepatitis worldwi de. A |arge percentage of

peopl e infected wWefRTHRYENFEET P8O NVE RWDSE{ bq)]ﬁproni c

hepatitis Cinfection, in turn, makes them at

devel opi ng seri oui‘EDEBAImSé&B@éTSOﬂEJhMSSEAR@H QRﬂ)EMEL@PMENT
hepat ocel I[lrébg%;] CR Rﬂ?ﬁt ter mnal |iver disease leading to
deat h. Currently, "hepati |nfect| ons are treated with either
injectgple interferon or vvlth pegyl ated fornms of interferon such as-
PEG I ntron(r) and Pegasyso, alone or in conbination with R bavirin.

These ther aplmmkmmu‘o ANGEFUBRCE FISTINGS! ﬁfTA?ELE ORCch G@MPUTER
reti nopat hy, I Oi dltl S acute %ancreatltl S Z)I‘eSSI on. Ther ef ore,

there is 1 V\D @@@@@%@BWTEE?E\@H $&OMSMT DISK.

oratdrng f@pg glherqe@m hepatitis C infections. The present
i nvention fuI fils this and rel ated needs. BRI EF SUWARY OF THE
| NVENTION 5 [ 0006] In one aspect, this invention is directed to a

compound of Formula (1):
15 BACKGROUND QOF 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

20  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
25  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



R2 R3 R\-NNE OO where: 10 [0007] E is - COCONRSRG,

- COCF2CONR5R6, - COCF2C( O) OR5, . - COCOR7, - COCF2Rs, - COR9, - COCOORI1O,
- CONR11R12,WOrR0B(0CFIB) 2where R5, R6, R7, R9, R10, R11 RFETAHG0EA2%
R13 is independently sel ected fron1hydrogen al kyl, al kenyl, al kynyl,

cycl oal kya needyad safd, kidl divgytbr the trydtmentrodhbpatitis Een&piamsy [The present invention
het er oar a het er cl or heterocyclylalkyl and R8 is halo,

al kyl , ﬁéﬁ@pu %f% %%Eloalkyl, cycl oal kyl al kyl, aryl, aral kyl,
heteroaryl 15 heteroaral kyl, heterocyclyl, or heterocyclyl al kyl

wherein the al i phati c, alicyclic and aromatic groups in E are

optional Iy subst i t ut ed WRIERAMAIERY QP TIPENYENTdERENdent | y

sel ected from hydroxy, alkoxy, haloal koxy, aryloxy, heteroaryloxy,

al kyl thi o[0086]y| ¥nhing, asprst, élmsmwmtmmduecmtmcom@@@ﬁ@pﬂ@t&@ &% ami no,

di substituted am no, al kylsul fonyl, arylsulfonyl, carboxy,

al koxycar bonyl , alkenyloxycarbonyl, alkynyloxycarbonyl

al kenyl am nocar bonyl, acyl am no, 20 am Bﬁrbonyl halo or cyano and

further wherein the aromatic or alicycléc ring in Rais optionally

substituted with one, two, or threeR$ufgStituents independently

sel ected fromal kyl, al koxy, hai% ha L kil , ¢hal oal koxy, car boxy,

or carboxyal kyl; and optionally, R5 ! ana R11 and R12 can be

conbined with the nitrogen to which ﬂhey &re Rttached to forma five-

to seven-nenbered ring; 25 [0008] R ? al kyl, hal oal kyl, al kenyl,

al kynyl, cycl oal kyl, -oycl oal kyl al kyl , é yl aralkyl, het er oaryl ,
heteroaraWh&b heterocyclyl or heterocyclylalkyl wherein the

SubSe 1 ot BABT R PR’ ABEREAIRAES AR SRICR,. L%‘Qro

al koxy, m@kéxwodmkwp@m%n L&I—B,(ORF?)mheme Rj R, RAR'BrRIG R/ m’aiaach
bstit di.sybst i t ed al k |
oyl F‘éﬁ%ﬁéﬁn@%éeaay& Y A L R P AN

hal o, or gyen 4yt Hﬁﬂqrv\ﬁhefeﬁjaﬂd tﬂe&r@&my he@eroaycm omet%fcﬁg)aﬂﬁ&yl and
PCT/ US200 4025 96 or allcycllc rin IS opﬁlonall substi t ut ed
with one Rt indialogalkyly plkenyd idlsinyl, qie Y*Wﬂ’@ﬂgﬁ]&gﬁ | gylsaplEds Berpry

al kyl ;5 %&Xar[a%g%gfteﬂ%}ﬂ? gylket Qgc%ﬂk}@%ere?ﬂ/ﬁa@@hpﬁﬁﬁ tumsyohc%a aromatic

carboxyal
groups in E are optionally substituted with one, two, or three R® mdependently selected from

hydroxy, alkoxy, haloalkoXy, aryloxy, heteroaryloxy, alkylthio, arylthio, heteroarylthio,
amino, monosubstituted amino, disubstituted amino, alkylsulfonyl, arylsulfonyl, carboxy,
atkoxycarbonyl, alkenyloxycarbonyl, alkynyloiycarbonyl, alkenylaminocarbonyl, acylamino,
20  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 RS, and
R and R caﬁ be combined with the nitrogen to which they are attached to form a five- to

seven-membered ring;

25 [0008] R!is alkyl, haloalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyi,
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,

30  alkoxycarbonyl, acylamino, aminocarbonyl, halo, or cyano and further wherein the aromatic



5 [0010] R3 is al kyl, haloal kyl, al kenyl, al kynyl, cycloal kyl,

cycl oal kkyl al kyl , aryl, aral kyl, heteroaryl, heteroaralkyl,

het er ocycl ywoano7wessas ocycl yl al kyl wherein the ali phati c,PCAITRYsI0LH6
and aromatic groups in R3 are optionally substituted with one or two

R i ”depe”%?gﬁéy}éh ﬁ@%&hcﬁ‘eig gﬁ&[ﬂlg&ﬁ:fsﬂt’ﬁﬁedvﬁh}(&fé gt ﬂ%?ée‘%ﬂ%‘éﬁtuaﬁ{sy' OXY,

het er oar yl oxy, et eroarS/ thio, amn

monosubst |1ndepemﬂeahhy sedgctad fsmbaﬁwt, alkexiy, halpniu,loaélmw:la@ﬁﬂlfoam,)dyancﬂ, @arboxy, or
aryl suI fon oxy, al koxycarbonyl, acylam no, am nocarbonyl,

hal o, egfi?h’&’iﬂ’ further wherein the aromatic or alicyclic ring in
Ris optlonally substituted with one or three substituents

i ndepended?09] saf EcPodNR omSaI RGP, 0Ta$@bxy hal o, hal oal kyl ,

hal oal koxy, car boxy, or car bo@lzeal kyl; [0011] Y is

- 0) NSk , J@20D) R alkiRzadodtig) Mkenyl, elkynyiRnseiybeyclpalkylebyh 2o, ayelkyls
and Y, ea h, R14 d fr h
al kyl opti tﬁngapg;, g %E[%?Iﬁ legétaroé\x tlri ﬁg%%rgg%o%gﬂciﬁlvﬁ&% Egl;(eyah%ﬂétlcygw?&?c
Lm nosubst :ahdl mmaﬁﬂg@pmﬂ Ridrs bpﬁmhlesdswftlitﬂmd wal;mcbna oy tvég R%ihécﬁpgﬁdlleﬁtly ) &
eterocyc ch.o | ona Sstit te a an
A kot - T oeoteBBSR kg by etk it pomiactiogy eyl tor s,
wher ei n t h\@tefb%%ﬁchﬁaamtnoaﬂﬁnéé@gﬁutemnﬁﬁt @bRN Gt anfihé)GScyBonyl,
optionally substituted with one, ree, or four Rd i ndependent |y

sel ectl@d frbywliydr eglaxy. &lkkjy}[carb@?ﬂ; a3 am@q amifloRaRgRYL halgephgyano and further
al kyl t hi 0.y fﬁé)ﬁmn?altllé%)ihc ﬁ!: Hx:é/mh@ll@ dehhiy mls% e@%iﬁ on@atWBO?ﬁythree

car boxyal ky ydr oxyal kyl , "al kox am noa al kyl sul fonyl,

al kyl car b@ui;shtueaﬁsyrhdeperrd@hﬂweleomd @maliﬂngﬂkoxsahgﬂpc ¢rdlewld haloalkoxy, carboxy,
aryl oxycarE % gfn nosul fonyl , am nocarbonyl, heteroaryl,

het er oar al’ )ﬂ/e]tk r’oaryl sul fonyl 25 het eroaryl car bonyl ,

ot or eyl é’xfﬁﬁ? pecie Gl é@%ﬁﬁ- ARG R et BRI Fensasbiag
anmi no,15 Map@YUSeh R tHvReh ratdnois ifdepeidsntBidel dotétl Sebnaiy 0z alWieRHbNMOy Rd

are on adj acent carbon at ons they together with the carhon ato
whi ch t he)?u@ﬂ@feélt"t’lﬂth%@ BygroRy salk Yy amipp raongsustijte &‘%ﬂletlmtegBammo

het er ocyclyl aryi, RetefaRfl 8t Hét&gc%q c%h bPRhiBE tspRiehANBsus &liged @vﬁh haehd
ni trogen, 30 0xygen, ‘sufur, or - - wherein the heterocyclyl ring is

optional | yflll@’hbstltut ed with one or two al kyl; and further wherein
the aromatic or alicyclic ring in Rd is optionally substituted wth
one, two, [@1}121 hiRé és HRecroagbpe(ie (fided hetetaegtlell dingwhatikyhe heteroaryl and fused

g: tg;?@; g&%&%gﬁh’ ﬁglgga;% p§§ Q{y?sgggéﬁ?{%{é USZ 06/&%990%?@1' R¢ independently
cycl oal kowaﬂé@mad Ihw'ogan allGy, @l cladlin) akdnyl, camﬁ; ﬂkjhly]:lla,rhyﬂm,xy Tilitdxg, halo,

al koxy, C%&ILQH%"Ik alon oxy, c%{)o XQ’ cargl(?};[ygﬁcolaﬁﬁrg}){(%ﬂﬁy? alkoxya]kyl aminoalkyl,
alkylsulfonyl, alkylcarbonyl, aryl, aralkyl, arylsuifonyl, arylcarbonyl, aryloxycarbonyl,
aminosulfonyl, aminocarbonyl, heteroaryl, heteroaralkyl, heteroarylsuifonyl,

25  heteroaryicarbonyl, 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,

30  oxygen, sufur, or —SO,- wherein the heterocyclyl ting 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,



hal oal kyl , hal oal koxy, hydroxyl, carboxy, al koxycarbonyl, amn no,
nonosubstituted am no, disubstituted am no, acylam no, or ureido
wher ei n cycWoadrppssahd cycl oal kyl al kyl in Ra are 5 opti €dYuSg006/025996
substituted with one, two or three alkyl; and [00131 R4 is: (i)

al kyl pr oviigedcdibiaiylatihs, cyﬂﬂ@ll\l'}cloaﬂd}lﬁ%l CyEhMkbxycafbonehiie( 0) O and
Wen R2 is hete ryl then at, | east gne of Rd i s not hydrogen; (i)
cycl oal kylcycleglk Ylég’qy D’%ﬂr Rapylanipg, mitros plkoky; cyclpalk dpxgn Apiloxy, heteroaryloxy, Halo,

het er oar alysyhic NRLRAREYS hmxﬁr yﬂtP( ﬁk@{&}éﬁ%ﬁﬁﬂ | dhiky 'mcﬁ{o%sﬂﬁl‘?edtéﬂﬁﬁo,

the heteroaryl and fused eteroc ar€ substitute
with at | eiubstiuted peines aglanine,pr umidc(wherwn&yﬂyalkﬂlan@ pﬂ:é@lalk)ﬂ@lkylmanaw

ings. o el 3Rt ed PR obg PrOR BRI BTG o Sar 1 T g whe ei n

t he arona&@ f al.icyclicring in R4 is -optionally substituted with
one, M3 hRedSRf 15 independent |y selected fromalkyl, alkoxy,
hal o, hal oal kyl , hal oal koxy, cyano, carboxy car box

al kyl ,
R AN T o L LN N S G AV
aryl, aral kyl i @&&Bﬁgﬂ %&p% leasBlnb! G @Hk%('hy%r@%éﬂ oxycar bonyl ,

ani nosul fonyl, "am noc onyl et eroa ef oar al kyl ,

het eroaryl s L(Im) omldnaﬂcﬁmyeto@&y}aﬂlq&rabmgrblkyhbetaoaa& ylbwmacaikﬁdmyérpcyclyl, or
heter ycIyI etero kyl . .heterocycl yl sul f .2

et o GEycl Y1 capBsgrey B Bt A OF BAGEE sRRS A Reesarisit rpginky o
am no, or di subns:tst1mﬁéc'e\d1tlaﬁnlémmérehnylﬁﬁgoraromat ic or alicyclic ring
in Rf is optj.Qn y subst t e substitu
independéntleygs"i[fyé@f‘é' o @(@%mv‘g@%\ﬁ& ﬁg Fﬁ‘ roaryl i et
hal oal koxy, hygét@x?@)éycl?l%iﬂg@&)’Rz m@kﬂfﬂ%ﬁﬁﬁﬂ\bﬂﬂ%'leasf@m&ti Ihﬁgﬂt ed am no,
di substituted am no, or acylanmino; or, a pharmaceutical %/ accept abl e ¢

salts thefdsrein s ayquertisior phpychpEng indd'’ is ppieqnally supstitptedve went\@do

t hat the

ol oud: PR Pt @iaam R, ey RPN Caldifie Ry, ot g6,
[ 00 15] | naarbwwﬂwl,d@pmaﬂwlhalkoxwﬂfefhtammpaﬂgl aikybolfonllt aikielcarbonyl aryl,

phar maceu r rg}gwg \r or a
phar maceut%I ﬁ§':LI a);ﬁg@ g"élg 'a cea:r@o%%’ a%’?é)&g%rgor&?f adm x‘%&rr a%lmt% gl)
nor e phar lmerwtyl dwtdryaralkg]emta;bh@dsebfmym Ietﬂroarﬁ@ar[)@{yl,&]etetmylbhyuaﬂmnyl
aspect, |S|n lon i ted t for treating hepatitis
SPCan | Bittmaro i Rt L BhEP o BRI PepiePlo BB anrrel
phar mag euhéte@byd ploRASIEEAnYT) mofﬂombﬁtit&ﬂeﬂ gm&hot, bediapetitited abliyo whéreatihe e
anount of a cqgnpound Qf For n&kl 0) ? % 2007/ 005838
PCT/ US20081087i6 §galicyc ic ring 1n K is opticnally 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.

25 [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(0)NH-, R*NR*-C(O)NH-, or R*'NR™C(0)0-.

[0015] In asecond 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.

30 [0016] In a third aspect, this invention is directed to a method for treating hepatitis C in an
animal which method comprises administering to the animal a pharmaceutical composition

comprising a therapeutically effective amount of 2 compound of Formula (I) or a



pharmaceutically acceptable salt thereof in adm xture with one or
nore pharnmaceutically acceptable excipient. [0017] Ina fourth
aspect, thigoReveesBdbn is directed to processes for preF&dilpgo06/025996
conpounds of Forrmula (1). 5 BRI EF DESCRI PTI ON OF THE DRAW NGS

[ 00181 Not plepiphdcntddlly dobehidbldialt DhetédRirPlinDtutdwitirbnd MWNARNYE pGhtmad&itically
Definitions [00191 Unl ess otherw se stated, the follow ng terns used
in the spelSCERlRRle F¥PISHd clains are defined for the purposes of this
Application and have the foll ow ng neani ngs. [00201 "Alicyclic" means
a noi ety cH@ilEct brd foedhlagpest, thanigeerdion isaiirecied tapobrysesfoioprepdring compoads
non- ar omat ioﬁFori ﬂ%(ﬁt ructures e.g., cycloal kyl and heterocyclyl rings
as defined’Her&ri\” 15 [ 00211 "Aliphatic" neans al kyl, al kenyl, or

al kynyl radicals as defined herein [0022] "Al kyl" represented by
itself freans a strai ght or branched, saturated aliphatic radical
contai ning one to eight GRIPFDESCRBTION OFTIPE AR Gdi cat ed
e.g., alkyl includes nmnethyl, ethyl, propyl, isopropyl, butyl,

sec- but yl , [40&8bulNgt appliestle but yl , and the |ike. [0023]

"Al kyl carbonyl am no" refers to a NHC(O R radi cal where Ris an al kyl
group as 20 defined above e.g., nethyl carbonyl am no,

ot herw So. moans o st r Mk BrskiERon S X RN, "¢ ° *

di val en¢ rpdfigabnshavi ng the nunber of one to six carbon atons, e.g.,
met hyl ene (-CH2-), ethylene (-CH2CH2-), trinethylene (-CH2CH2CH2-),
tetranet hyjgng (nEPEHEOHRGH:] 18 16k doRhd BRI 8h@itication and claips are
(- CH2CH( ) CH2CH2-) , pentanet hyl ene 25 (-CH2CH2CH2CH2CH2-), and the
li ke. [ 002&3finefoedippurporsantthis Anphieation sehbavgltenbolipyneseembes r adi cal
of two to six carbon atons or a branched nonoval ent hydrocarbon

radi cal of [0R@]ee"Alcyslio' meamb e maodtp oisranized by apngementaf thevaartcho utving in

bonds e. g.,, ethenyl, propenyl (includi all isoneric¢.forns 1- .
et ol or SptIRGHL RO HREREPeHeR S e e and RFET el RGT B tefpidgoin
(including all isomeric 30 forms), and the like. 5 WO 2007/005838
PCT/ ushd o602 o8\ linhatie smeans) alleryA Lyl o syt radicalss definpdhereny ) OR
radical where Ris an al kenyl group as

[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

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

[0024] "Alkylene", unless indicated otherwise, means a straight or branched, saturated
aliphatic, divalent radical having the number of one to six carbon atoms, e.g., methylene
(~CH;-), cthylene (-CH;CHj-), trimethylene (-CH,CH,CHj-), tetramethylene
. (-CH,CH,CH,CHj-) 2-methyltetramethylene (-CH,CH(CH3)CH,CH,-), pentamethylene
25  (-CH,CH,CH,CH;CHj3-), and the like.

{0025] “Alkenyl” means a linear monovalent hydrocarbon radical of two to six carbon
atoms or 2 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 penteny! (including all isomeric

30 forms), and the like.



defined above e.g., 3-propen-1-yloxycarbonyl, and the like. [0027]

"Al kenyl am nocarbonyl” refers to a-C(O NHR radi cal where Ris an

al kenyl gr o9 2003890%8% i ned above e.g., 3-propen-I| -yl am nd€AUNGP259%Nnd
the like. 5 [0028] "Al kynyl" means a |inear nonoval ent hydrocarbon
radi cal offpd2¢p tANEGhRoLARMIAY!" MfeEe HLCH)ORMAGISCVIBNR e ilkenyl group as
hydr ocarbon _radi cal of three to six_ carbon atgns containing one or
two tripl defirsddboe g, 3-arapginryloxcabym anditkedifedi ng al | i soneric
forms), 1- nethyl propynyl, butynyl (including all isomeric forns), or
pent ynyl (00251 udiignghininosairenyl trefdroors)G(OARHRirhdiciliviere R @s 00201 group

" Al kynyl ox bonyl " refers to.a; .0 OR radi ere Ris an al kynyl

group as %g‘%nr‘?gﬁg%‘ﬁ% %pﬁp?n-é-_yba%g%m{bfp r%@hgﬁg%nyl, and the |ike.

[0030] "Alkylthio" neans an -SR radical where Ris alkyl as defined

her ei n? e_[@Jz,Bl medkypyl mregns glingar monpvalgg BW?%FHO@,M@P%%WP {oibpcarbgng

the |ike. ; I - : j ; ' ;

a8 def | med Nor B bt S R A &SP ok ot
i ke. [0038% ot tMoluply bondsfeeg. sethynys prapRuylddiceigin $QBNGRIC] 191TAY), y

li k [ $ ot' ok timly bondsf thynyh l{mchdingebld i 9, &l kyl

s Koxycar banganbbu By e LI pe B R orRRyh Rkl e e

al kyl gr odgmspandléfilited above e.g., methoxycarbonyl am no,

et hoxycar bonyl ami no, and the like. 20 [0034] "Al koxyal kyl" nmeans a

l'i neangno E@M@] eni N o REAFRAN" rélistah —OfO)DReratiRalSkierE RITD @M alk e yd Boup bs

a branched nonoval ent hydrocarbon radical of three to six carbons

subst i t ut efingdehoves 2. TREPYBr eyl enveaRe by dpe Wicef er abl y one or two

al koxy groups, as defined above, e.g., 2- nethoxy-ethyl, 1-, 2-, or

3- met hoxy PRy | “Alkyéhiod sypenhan -SRandical vhets K &. alifyd @383 {inedhkasiay ¢&r. bony| "

refers to_a; radi cal r 115 group as defined 25
meﬂﬁé@?ge}%}glgy%gﬁ%%fof ﬁ%%t@g“‘g%gi&g‘ﬁu the like. [0036]

above e.g., e rgony
" Am no" s, a,-NH radical . [Q037] ..Alkyl ami.no. aps _a, radi cal
AR wher ST & MRSl BS S Brms g rraain v Sl R nf Aok S,
et hyl agi nege sulfbﬁﬁ;&ﬁﬁﬁﬂfoﬁ?i,ﬁﬂdth@iike.i so-, tert-butylam no, and the
like. 6 WO 2007/005838 PCT/ US2006/ 025996 [0038] "Ami noal kyl" means
a linear igagyabgib PUARRCRIRask (ol Rhordk i0BFalkor drbky SAIAAR aRVOUE,
or a branched nonoval ent hydrocarbon radi cal of three to six carbons
subst i t ut ecthwixylethety, dnddbe liknme, preferably one or two, -NRR where R
i s hydrogen, alkyl, acyl, hydroxyal kyl,

[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.

20 [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
25  above e.g., methoxycarbonyl, ethoxycarbonyl, and the like.

[0036] “Amino” means a -NH; radical.

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

methylamino, ethylamino, #-, iso-propylamino, -, iso-, ter¢-butylamino, and the like.



al koxyal kyl, aryl, aral kyl, heteroaryl, heteroaral kyl or
het erocycl yl al kyl and R is hydrogen, 5 al kyl, hydroxyal kyl,
al koxyal kylWOapo7i00383% al kyl , heteroaryl, heteroaral kyl, PCT/US2006/025996

het er ocycl yl al kyl, cycl oal kyl, cycl oal kyl al kyl , am nocar bonyl, or
am nosul f arayky asAﬂl%{da ﬂ%@hmn@a%mw@éﬁt Hsadfs@dwdmaaﬁeﬂfwbamors@e@amau
di et hyl am noet hyl, 1, 3-di ani i nopr opy! acet yl am nopr opy and the

li ke. [ 008@ins'ong pranchesfmenpvelsnifiydooR armrl@a ofihreg to X P@gwcw%@ned with
al kyl , bal qu%{ 0,

hetgr oar aIa 43,%1]161’ pﬁe\f%g@gg%}) t]woas e%qllhr% her el%geﬂei%ﬁ &?ylh Oxyalkyl
acetyl, wlkbkyaliof, caayieﬁrﬁlkyl heteman, ,he’;arqamlla_,d onhdergtyiyldbplyand Familyﬁtvgen,
like. V\hen a efer n s.a cation a

al kyl car bélrwﬁlv11 W’@f‘ifﬁ?yl ”ék f}ﬁ( Irf‘ry §Ia|lké’ “I[] et%gﬁﬁlli(gﬁg teﬁoc%zlfl?]k#
as aryl caydnsumyi, cydfoanyRRiis, aﬂﬁﬁ@hﬁb@ﬁ% orlainmc%ulfﬁ’f}eﬁs! @aﬁﬂe@heﬂmﬂdqg;
application as heteroaryl car bon n R is heterocycl

referred @@mﬁw‘ﬁhyﬁ @%MW?@%g%WMPW& }’é%i'PWP)Xw [0040]

"Acyl am n 1 And radi cal where R is hydrogen or al kyl
and R i s9 PFI roE mb?a?:ﬁ hal oal kyl, cycloal kyl, aryl, aralkyl,

h . .
et o gl Rt OGS oS0l Y i
the I ike. afyQ Qdall}yi, H&mamamb:mwancynmahsem@@mm defachil hateinylaer, doRghcodRyl,

are i ndependent | sel ct ed fro lkyI ar yl. ral kyl

het er oar y it “ﬁgiaﬁ%/ﬁﬁg p1p8¥az’l’11e]t Q“% 3’1“@?!?3 l\éﬁ%la 11{ Igéeg%rﬁ
with the gihhiggepplrbAGR i@lﬂ%a@ﬁbn@h&%eﬁﬁﬁsﬁﬂﬁﬁhﬁﬂsﬁeﬂﬁ@m this application as
het er ocycl oam no _ as defi ned herein 110042 Am J foné?tg{?mfy?c@ﬁqonyl

SCONRR  pisrebanyliRhen Bis baoqwl b ae PIAEHS R it catgpeg
hydr ogen, W’ﬂ a%( is h@{ei/dcyclg[ 2 H‘rﬂerre&'f%tlﬁ Hﬁs'?‘é@f)hcatﬂﬁta@ héeloaldiyicarbiyl.

heterocycly together with the nitrogen atomto
whi ch.t he a " t ¥
(00431 " AR A%ﬁ%“ﬁi‘* ”%%‘ta%% ﬁ%@ﬁ’kh*a%g‘ Bfre s b BAC: AR is
rabbits, apirbgem, aﬂchlohsleslkylsbu@ma]kyg(aaﬂ,sa;alkm mdgroatele hetemarkliyher &lﬁﬂa@\/‘yclyl
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unsaturatedige. ring system all atons in the ring systemare sp2
hybri di zed and the total nunber of pi electrons is equal to 4n+2. 7

WO 2007/ 0@%&?]8 Pitinde28 lag‘é%%ﬁ-deﬁhdwaﬁ%ere Rﬁlfl@RSal’é% Rendenﬂy
(6]

nonocycl i r' fused bicyclic ring assenbly containing 6 to rin

car boR0 at elestedhfeore hydregen alavh gril.gralindhsfareard, ’getemﬁﬁacﬂy jor BeterqayshylplisyL 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
25 Rand 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
30  ring system, all atoms in the ring system are sp” ybridized and the total number of pi

electrons is equal to 4n+2.



[0046] "Aryloxy" refers to a -OR radical where Ris aryl as defined
above e.g., phenoxy, napthyloxy, and the like. 5 [0047]

"Aryl oxycar@aY/t038é ers to a -C(O) OR radi cal where R i $CIUPR00§E25996
defi ned above e.g., phenyl oxycarbonyl, naphthyl oxycarbonyl, and the

li ke. [0048d45] Aralkyietert &f £insnddyclic or(fadel BlcyEiR)ring assehiiialcontigirg Roilg
aryl as defined above e.g., benzyl, phenethyl, and the |ike. [0049]
"Aryl t hi o'Tingsaiken alams SRepeiyrAch MNGALHEMANG &g phenyl o naRlthYed her ei n,
e.g., phenylthio 10 or naphthylthi.o. [0050] "Arylsul fonyl" neans an
- SO2R r adif@@t6] WiArdoR" irsfemrty b -d3-Roreficalachetedt &sianyl 2 dgfined above e.g., phenoxy,

phenyl sul fonyl. or naphthyl sul fonyl. [0051] "Carboxy" refers to
-C(O) OH ré’ﬁ%&f”ﬁy’f‘@%@fihkgtar boxyal kyl " means an al kyl radical, as

defined herein, substituted with at |eas 5 one, preferably, one or
o, |- B OOl SapRemcaboRH e 5ok AR redBa ity Biim gt naefingd Soogp
3-car boxy?(gg%gnyl m%&%d,'ﬁaﬁslﬁt;hyfo%o'%?don}%tﬁé‘lﬂ(«é{' " refers to a

nonoval en urat éd nonocycliC ring containing three to eight ring

car bon at o PR o3V o I ) I I ,
and the | (RRST PP Pt REL HappARep R bty U IERGRIL 1okl BB
radi cal whefig, Bhewetioy,chddidiie. as defined 20 above e.g.,

cycl opropyl net hyl, cycl obutyl ethyl, cyclobutylnmethyl, and the |ike.

[0055] " C\éodc@?l ketb-At6” thedng b -0 raicaRndraliic Aty shRfigedhdrainCy. 6, piadnidyttio
as defined above ‘e.g., cyclopropyloxy, cyclopentyl oxy,

cycl oRBxylopnrgphilyiflios he | i ke. [00561 "Cycl oal kyl oxycar bonyl ami no"
refers to a NHC(O OR radi cal where Ris cycloal kyl as defined above

e.g., cycl{6H0dpyhorsdionplmydaanineSORoradipd|vdseaR \d axles deboeihapHies.
and the like. 5 " I al kyl oxycar bonyl am no" refers to a
-NHC( O mpﬁgg/ﬂ%ﬁ%ﬂ%@p%ﬁ@éﬁ%l oal kyl al kyl as defined above e.g.,
cycl opropyl met hyl oxycar bonyl anj )

cycl opent 3[?9%31 h¥Fﬁ%§’é§'ﬁB§ﬁ‘{lPa§@3},}I§ﬂﬁalt he like. 8 WO 2007/ 005838
PCT/ US2006/ 025996 [00581 "Di sease" specifically includes any

unheal t hy [@¥Rdi { Caporralian” mernsen Bl el hergingsybgquirdagihog) least

unheal,§hy oﬁg,ﬁwgéf&jaﬁ? 0519?1: tgﬁ?y(l@ﬁo??éﬁ@ﬁs)p g, ?&béx@*ﬁieﬂ@'ﬂfpaf%xyé{ﬁ i P-?%ﬁ &

veterinary therapy app to that™ anina e., the "side effec
of such t Bevaswyyprp@059id thelikd. kyl ami no" neans a radical -NRR where
Rand R are independently al kyl as

[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 cycloalky! as defined
20  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,
25  cyclopentyloxycarbonylamino, and the like, '

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



5 defined herein, e.g., dinethylamno, diethylamno,

N, N- met hyl propyl am no or N, N- met hyl et hyl am no, and the like. [0060]
"Di substit wedoaiises’ neans a radi cal -NRR where Rand RCTAIS@006/025996
i ndependently selected fromal kyl, cycloal kyl, cycl oal kyl al kyl

hydr oxyal s alsR¥asat Kiekificaltd 1aaa&és>ahy u@l{e\éithy co@tﬂﬂioh)btan hater &%fa’wt'therélff
het er oar a as defined herein, e.g., dinet h\?;l am no, diethylam no,

10 NN net lpﬁlaégslamnh@alw opnglitien qlwqré%m CBHECA &> FrEngIJans e prisal 9o,
d the | ) b
F0061] PGBty BN s BuaybBE 0D e SUTSELEHIRRAT 10

herelnth f. dto aryl ar [ ri ef i her ei n
oo 2" SHpshG o HRBGsRP  mefie rafian JRRE" FRRE 1 A0S B mfirmraRiiy T e
and the | déned :hére{xD%Z]dlmbdﬁjd@mmoge&em lafind Mmrrmhyqﬂb;gn@nmb @ NIV-Or

i odo. [0063] "Hal oal kyl™ ref ers to al kyl as defl ned above substituted
by one or ot W@f%@l@e lige to seven, "hal 0" atons, as such terns
are defined in this Applicati on. Hal oal kyI i ncl udes m)nohal oal kyl ,

di hal oal kya0§0} r (‘Biskostitiéod amipe? mehnsal tegical aNBRS WéeteiRandeR ‘gre independently

ST i AR 1 B ISR, G O,

- di chl or oedalkyl, ,hetﬁﬂdr},tlh@' Hetek@:ral[cﬁ@ﬁd&}ﬁne&lhbx@ml, kgx dimatigflanmof diethylafiio,

radi c Ioalk s.define ove e.Jg., .
et Dor ofitmslyloeeso o el iR e 2t e
l'i ke. [O00BH%jkylddehe iPaswberouf distisdtifedymip@r t of a group denotes an
aromati ¢ nonocyclic or bicyclic noiety of 5 to 10 ring atons in

whi ch one f1j0% Ieus PLEESE ?@}Iy R heEéP&)yclgff ralREER, deﬁlfled 1'?85611& t}ﬁt It to an

atont(s) are ect e rom nitrogen, oxygen or sul :
remai ni ngafﬁ’l wglemmﬂrb@asgieﬁmdﬂmﬁm Rspfiésiehﬁdaqmqwiqlaét)é;b&ﬁw rings

i ncl ude, {%Hﬁh quscﬂyﬁfmhbm 3tdezq1dttff ppyrrolyl, furanyl, thienyl,

oxazol yl, Xazo |n1dazolyl thlazolyl, tetrazolyl,
pyri di yrj.m dj azi daz nyI i ndol ylI ,

benzo*ﬁ H@ﬁﬂ é%%%tﬁ%%ﬁﬁ§%§¥ °B%ﬁ% , quinolinyl,
|squ|noI|n% U|nazolbgy U|noxaI|nyI pyrazolyl, and the like., 9
VO 2007/ 098838 P sl as F@@@éfib@‘f%tl@t’@&?‘ijll’bﬂﬁ or g Rselergbly

-O R radi galg, @é\%ﬁe-h%d--%tdﬁ%t gsrs%@ﬁ b&m@&e%@ﬁﬁé&%’ uamgﬁmaﬁoﬂ Haloalkyl incfudes
furanyl oxy, pyridinyloxy, ndolyloxy, [ 0067]

" Het ef oar phustisalkub ol drkalediod Pe@(a@)alh}'il?ﬂlrdathﬁ R —
het
pyri i vt aayeRfph AR o B R P TS, o e

to a 2(qal kgzlzenﬁl)erﬁ%lrhdlcbhﬂroaﬁmraadEheilﬁcehet eroaryl as defined

[0064] "Haloalkoxy" refers to a ~OR radical where R is haloalkyl group as defined above
e.g., irifluoromethoxy, 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

. 25  thering 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, tefrazolyl, pyridinyl,
pyrimidinyl, pyrazinyl, pyridazinyl, indolyl, benzofuranyl, benzothiophenyl, benzimidazolyl,
quinolinyl, isoquinolinyl, quinazolinyl, quinoxélinyl, pyrazolyl, and the like.



above e.g., pyridinyhnethyl,.l- or 2-furanylethyl, imdazolyl nethyl,

and the |like. [0069] "Heteroaral kyl oxycarbonyl"” refers to a -C(OOR
radi cal whewe 2R7i08s8b&et er oar al kyl as defined above e. g. ,PCT/US2006/025996

pyri di nyl net hyl oxycar bonyl , pyri m di nyl met hyl oxycarbonyl, and the

like. 10 [[0064)] "H_d%r@e[rﬂﬁky'! fefirlo AR IradRRal wiRkrd RN KdrodEssRlcRnéBabove
het eroaryl as_defjned herein, e. pyridi nyl thio, furanylthio,

t hi enyl t hi 9% HRAYIORE DyTdEYIgyoin %yio%taéii@@rl%ul fonyl" means an - SO2R
radical where Ris heteroaryl as defined herein, e.g.,
pyri di nyl sl@0§7dnyHeterdrirgoyyeudiongliytfersdme 40(8)Q-Rieedicdl6@#2d R is heteroary] as

"Het erocyc ohefers . turated or.partjally unsaturated, nono
or bicycl i%eﬁb%ioafbgg? e.giég%iinigx%c,ar P%ﬁmﬁ?W%ﬁﬁcgqoﬁaﬁﬁP‘g%H\%ﬁer ein
one or m)r@ 8ireﬂferabI%/ one, two, or three of the ring carbon atons
are rgf{);&gﬁb B @eré fgef?é?"’é 15336?‘??_@@? éc@gﬂlegf)oﬁrfad?@! whee R is t,tjmﬁad as defiped
or. - fe { SAEIdRSNmWAGT 81 §r 2RE GrnfdaBdlyIRARA) are
optionally (r)eplgaced by a kgto (- C&J@egr%\ﬁlg. a%%% helggp%l?yc ye ring is
optional | ed | e .ri.ng as, .define
nerein. RASITc b R on ol £ SLFORPR b e i it
i m dazol i disdyfined 2060vroe. phpyridiyyimethplorymrtphgl pyrithidinylmethyloxycarbonyl, and the
t bi onor phal,i no- 1- oxi de, thi onor phol i nno-1, 1-di oxi de,

t et rahydr ranyl, tetrahydropyranyl, tetrahydrothiopyranyl,
1-oxo-tetrahydrqt hi opyranyl, 1,1-dioxotetrathio-pyranyl, indolinyl,
pi per d2i nylPU70bi pEeleERAryItyr ngatis an Y radispl Whesire Ryis hieteroaryl as defined herein, e.g,
qui nucl i d|Mhin§lﬂﬂé’fhl%%9ftﬁb§mﬂylaﬁ$,!aﬂah.felﬂkvhydr0| ndolyl, and the |ike.

When the héterocycly group contains at least one nitrogen ring atom

it is ref L rein sheterocycl oam no”. 25_and i s a.su t . of
the het or eyt yi PSHETE AuBhu; PRbH B8 0R MebGhunR rF Brlstyl 51 iyt -
ref ers t o harein algk piediaylsRfompiliticiahylsmfenyd, anR theslideet er ocycl yl as
defined above e.g., pyrrolidinylnethyl, tetrahydrofuranylethyl,

pyri di nyl mes7ay| pH@t@fchi&lFlwréﬁishM b sat@dagtdlob a(gfi%l%ﬂms&t@ﬁ?ﬁﬂ mono or bicyclic radical

"Het er ocycl yl oxycar bony refers to a - radi cal where R1s

het er deyclofth Sa§ or3oranm rieptemyheraingne opners, preferaploanes Byd enthree of the

t et rahydr of W EAROXMERE PRBYdplacBdtly b Relbhif 0RZ 4Q5838.5. _so.
PCT/ USP00T DS o05 o T 50! pj'aﬁet%%c@%ﬁ%@ﬁf%@ﬁwmngahg@éﬁéfssoz O or
radi cal wheOk-Rad 1 whereincing lor beo e darhed atdwesraet epticmaldy replaced by a keto (-

P oy SR PR B S 0 6 ok B RS

nmonoval entdefned hewar, (Rapresantated exafnplen tctude, diukare aotiimitediopindd®oBding,

nggf : ﬁ St é]rrg)n \éﬁ#ﬁn t&ﬁo%o%ﬁ:ﬁ%ryi? %oﬁgr%h&?nlo-lquictier: Ech?gmctn%hgfiﬁ(o— f,?—rd?o?cri] e,
tetrahydrofuranyl, tetrahydropyranyl, tetrahydrothiopyranyl, 1-oxo-tetrahydrothiopyranyl,
1,1-dioxotetrathio-pyranyl, indolinyl, piperazinyl, piperidyl, pyrrolidinyl, pyrrolinyl,
quinuclidinyl,3,4-dihydroisequinolinyl, dihydroindolyl, and the like. When the heterocyclyl
group contains at least one nitrogen ring atom it is referred to herein as “heterocycloamino”

25  andis 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 heterocyelyl as
30  defined above e.g., piperidinyloxycarbonyl, tetrahydrofuranoxycarbonyl, and the like.

10



one or two hydroxy groups, provided that if two hydroxy groups are
present they are not both on the sane carbon atom Representative
exanpl es i mebuadg/oodssg are not [imted to, hydroxynet hyl PCT/US2006/625996
2- hydr oxyet hyl , 2-hydroxypropyl, 3-hydroxypropyl,

1- (hydr ox Yk 2- t ropyl. 2-h

4- hydr oxyﬁ%r, geégo&gﬁlygﬁ@vgr%ﬁw an Iggzigraﬁlcult\xljlére R X&eroc%?ﬁ Y befined
( hydr oxynihefehy k.-, gipyidinoi-yRilfytyl, pRurdidin-nyythuthsyyddad the like.

3, 4-di hydroxybutyl and 2 (hydroxymet hyl)-3-hydroxypropyl, preferably

2- hydroxye éd%q "Bydrodl LR 0N ARk, and 1-
(hydr oxynet hyl ) - 2- hydroxyet hyl. [0078] "Isoners" nean conpounds of

o 2 g o R el S Al AEAL Al (AT ol LBy
their &t omemsbb a’branshahﬁond\&bnﬂryd:dchlbbn ehidfchbasf thiee td@x aarbamn}ahﬂzmltedﬁmh

their atonms in space are terned St er eoi SO

e ot e e e ot oayidsiat e T T 4iovbh e P pa h e habgth
St er eoi SORR K shi@aBbR aﬁﬁﬂmp@gdnma%a&ah@lmmm biagesotdnatet €, med
"enanti oners" or sonet ptical isonmers”. A carbon atom bonded to

four noni éféﬁ?%é’é?thyls%rﬁé’@fﬁ)i‘mlsz ngroxgpropyl, 3-hydraxypiop e Frllrdroxymethyl)-2-
conmpound ‘P%EH}I}R&%II Cdlhg;cﬁbx gﬁefh}tdmsybm? 4%\9&&%&9@@%@%&@%@% of

opp03|te C |raI|ty I s terne racémc m xture oun at "has

nor e tlfan (odeoxytiethal)-Z-hydrexyetyd, 28+ dtbyrbmyb@tyﬂsrﬁ,%dqbadmsybuM@né 2n is the

nunber of r
may oxi ot (APl G NG AT o R Geb002. 220 bRy B
di ast er eofferisyxyinethyBe2-aydrdxysityer eoneri ¢ m xture". Wien one chiral

center is present a stereoisonmer may be characterized by the absol ute

confi gur atagB] ofisd@ersh Bleat BorigtunELsTFRFmuIAYY Bhuh£ideaidal SldleatlkoRrmehebs
to the arrangenent in space of the  substituents attached to the

chiral cefH&F n thy BHITCHTSFAUcErLPTORBEREG PIheis dIgmE ¢r inBe apaeHeR of their atoms

confi gyrag %‘3 é)flsénq@i'k Eha? BitfeRln tﬁ@ﬂ%&%&né}:ﬁ‘ df ﬁ!l%ft%fdnjﬁeiﬁ sPabe theftieqand

S-sequenci ng rul es o Cahn, Ingold and Prelog. Conventions for

st er eochefiiteadisarasie’h cltereoisemennthahggel sotimpirror eagedef enerAnaties ya teyned

st ereoche in

the 30 ar topL ot SaRiGERRRR G ladth GO IR il il ot B

Mar ch, Jetemgntiohodns c\t\lsbmym&essmpsqal ISREWS'YOAIG&IIJQQ 9@)11 btmded & fondemsicobehl

that the n S nd|II Ilon use | Qhel escribe

comoundssﬁﬁsnﬁif&%l%ﬁﬁl amt%) arléalr?%lgnt ?‘com é‘%lrﬁs)waég&gﬁ (ﬁmﬁo%eélt at ﬁjasstw

st er eQf Soemhtomérc N2 Gﬂ(ﬁi}ﬁ@ﬁ&ﬂl&alﬁ@ﬁ tbﬁi’fﬁl()zﬂfrﬂﬁﬁwﬁllxt{u@ﬂ?&]compound that has
"Monosubstituted am no’ radical .- NHR where .R.i s d .from

Ryl POTPIHE S BEE By 1 FARtomor BTl R 1 1 e Gk APy e

ani noal kykentd, yd:omﬁdﬁhk With b B 8fid/dhiral @R atag Rt @ ditkbr msndlediaed
herein, e.g., nethylam no, ethylam no, propylamn no,
diastereomer or as a mixture of diastereomers, termed a "diastereomeric mixture". When one

chiral center is present a sterecisomer may be characterized by the absolute configuration of
25  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 stereoisomers are well known in the
30  art(e.g., see "Advanced Organic Chemistry", 4th edition, March, Jerry, John Wiléy & Sons,
New York,. 1992). It is understood that the names and illustration used in this Application to

describe compounds of Formula (I) are meant o encompass all possible stereoisomers.
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phenyl am no, benzyl am no, and the like. 5 [0080] "Optional" or
"optionally" or "may be" neans that the subsequently described event
or circunst¥aedTRE3%r may not occur, and that the descPCHUSN6/025996

i ncludes instances where the event or circunstance occurs and

i nst ances [0079hi Menpsubgituied auino” Eranex mdishle NHReherh Rais ecledted fomiatkyt, he

aromatic rj | [ | bst i t Wit e or

substitue %*csrf&u%ﬂh‘ggleoﬁ%g %@Mﬁq@ gﬂlogﬁ?@’ %%E%?E Wmo%gh gryfl), ﬁé’%}k\,\ﬁﬂéﬂemaﬂl’

?r :)lmat ic h_bi‘ ingeromylkgt am]ginedﬁherﬁﬁ, éf, lﬁbﬂiﬁhf[nioﬂoé% ﬁlﬂ%ﬁd@, Pilofsylamiid, or der to

all within the scqpe the invention. e present invention

al so incl BE@?PW‘B%S’G%ZYE%?‘W’&PFIMIW a conpound of Fornula (1).

N- oxi de derivative mean a conpound of Formula (1) in which a nitrogen

atomis i HORAl GQpidenalproopticaally” as “manbe Gpeans tha theyrbsgiwratiidescribiel event

and whi ¢ hofﬁﬁﬁﬁﬁ&ﬂ&&%aﬁ 65ibP ot oBﬂﬁ,f HRGRk aa! dl%één f}&]i | ¥uade indRnded gx%%.]e the
of a e Natur e S an

" Pat hol ogy’ I sease neans t essentl a , cause
devel opneetenbér ditvemsinereasesasd ustahceasn whieh stdoechatr Bbr axathpie the tphesal

changes that result from.t he di.sease pro ses. ., [ 0083 .
Phas acedriord Ty deph e BaC EAROmRLRSHARER vite CHESH Mo S LHar i ng
a phar mackdépendéniBonRort fiodlelkylamehs (B4 MY RbhiticsBigemap@iniPrditeeand

neith bi ol ogi cal rr ot herw se undesirable and jncludes that

whi chid s éfé'fﬁﬁe it 1k e forfal yithigdhesconedh the@vensionn y ran
pharmaceuti cal use. 10084] "Pharmaceutically acceptable salts" neans
sal ts of W8RHoukBePIEsenEBHfioa also)ingrdes W-oxadedepivaliven obytompdung of Formula
accept abl € fa : i jred -
phar mcol@gijggﬁg%gf ?gﬁ"g%gér‘ig@g?‘?@"?% u e@%@ﬁ%ﬁ%ﬁﬁogﬁn %tg g an
formed wi ehdizabstefaiii.c, Mei@)<.g. pyeidina V-bwids, achwhich poseisdhe dasttedbr oni ¢
acid, sulfuric ?ch nitric acid, phosphoric acid, and 25 the |ike;
or with oVBERAPPRESHECWH¥ as acetic acid, propionic acid, hexanoic
acid, heptanoic acid, cyclopentanepropionic acid, glycolic acid,
pyruvi al8P#R] | Fethodogyt pé,admase micanssthe epsentiglagirpi causes pnd denglapmentifdhe

mal ei ¢ aciibaod AR & BE kifhotdrA ThA oGl gaangésttﬁ%(fesﬂﬁiﬁgmf ke r&?sgglsg p?o%%ges.
I'd, mandeli ¢ acid,

0- (4- hydr oxybenzoyl ) benzoi ¢ acid, clnnam c-ac

met hyl sul {,C i nesul foni ¢ _aci -.et hanedi sul foni ¢ aci d,
o hyir oxy O0RHe A haceRARD B SRR e B i FRARR S bRber

aci d, p- chiharmizentehesmpdsitivnchads genedly egit tnbatiedesd dedthérbidlogidally nor
p-tol uenesul fonic acid c rsul foni.c: aci d .

4- et hy| bﬁ%’w%[”?@%@?fé?lﬁé?g Sl Pt gFeRtabls dPr el ioamHe At B e

aci d,204, dunigt elica(ehydr oxy- 2- one-| - carboxylic acid), 12 WO
2007/ 005838 PCT/ US2006/ 025996 3- phenyl propi oni ¢ aci d,

t E: et hyl 9661 CPRGinthoedtRhlly Bckptabib YIRS Rlchfs Bd ShcohBUinds of Bbintid &) 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 hy&ocﬂoﬂc acid, hydrobromic acid, sulfuric acid, nifric acid, phosphoric acid, and

25  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,

30  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),
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gluconic acid, glutam c acid, hydroxynaphthoic acid, salicylic acid,
stearic acid, nmuconic acid and the |ike. [0085] Phar maceut i cal Izy
accept abl e WAPYOZ%EEY | ncl ude base addition salts which PRALI§EN0G025996
fornmed when acidic protons present are capable of reacting with

i nor gani c3-pheng1pgqmmc beidgsimetladasetin acls), tertiano bejplatdicthaile taury enlfitis acid,
sodi um hy r oxi de | um }gd{ ot as

hydr oxi de ENFHRS ca:ﬂd(:lg 8@5( 8‘}& Héﬂo faéln?dé&»b%eggg a‘??\%ﬁﬁ %H.{Pamd
et hanol anifagahe gitect hanol am ne, triet hanoI am ne t ronet hanm ne,

N- et hyl gl ucarri ne and the like. 10 [0086] The present invention also
I ncl udes Fﬁ) eausmg%%b@ab@ésaﬁpﬂ&mhauéé Bese adkliQ6H siks %ﬁiﬂ%ﬂ&%’be
conpound th is convertible i'n vivo by netabolic neans (e.qg.

hydr ol ¥si ﬁ))mecbwhemrﬂ@@mwmfpr@gmtmm apgbly of rersting Withpra garie ore@g@ﬁo W%a
conpound F 1 rtible
by hydr ol ettt bRERLRLAL B BGLANY HQHRA PR D FORNET  Cer
of a conphydaskid, amm hydrﬂ:hdemd aﬂmmgydmmda bﬁ«q&p‘@bblmgani@bmn@ede

converti bl drol Sui.t abl
coters: of CEBRBHtm o e B Fiot b Bt AR G0 R PG T p A Hie e
for exanpjje. acetates, ci trat es, I act at es tart rat es, nal onates,

oxal ates, salicylates, propionates, succinates, funar ates, nuleates,

met hygne g/o'@sgr gflget ﬂ}xgh%vaﬁ%ta&%%a@des a%&tu@ 8t @@omﬁo%ﬁ& BE PORRESH).

di p-tol uo met hyl sul phonat es hanesul phonat es,
benzenesuPphivgaaess a Q@nmmd Itaes ircconvgstile an v byoyebismeans(ph diat es

d E
o o6 8 St Fohu PPRYUG AL, TR Pedukloy 9B ALA0O
Drug Met afi) cdredning aﬁﬁﬁpx)l@;oupag@r bsimvembleémiad'rca%ﬁ%ﬂnws@ftg ltheqlagesé  of

t f F
Formed 1B d e PeReaies i biomep Ol S bbads B dufhaie £l G
et baz 15t Jtm ?la cdﬁh@ﬁb}(eﬁyl&&lrﬂolﬁﬁs zn{)@o&&?ﬁp%ﬁtﬁnolﬁdﬁlﬂe i udtabbees@s of

stituted (am none enz or ex

G 2 kyl AT Ot FPEBHE K CaRe P ALY Emuoy i R TPI ARHES RIGy B

j oi ned t og@h{ag harBiEd Halbiabe! Ehpit@dsalYyIaes, By ERAtes) SA00IResD imdiates,
optionally substituted nitrogen atom  e.g. an al kyl ated nitrogen

at om norwalegpe victiviepe-bisBv-brdokmspiibediss] gtisaesalsetbionatey, 3. or
? 4( gF[(SIhp kygﬁ%gugmyﬂ%{%_ tes ,?‘%&@glﬁ on%g eth'anegglp%ornates, benzenesulphonates,
4- (4-A0 kyﬁ-mlmeammﬂatey Ic)rdﬂdmmgbnlphmnates ang qBidatan c&ﬁ@bkwﬂtersha"tcompwnds of

o or mrem Dl Phta g E Soatl St sl stk AR L b PP RE 111
t hereof . Ag\Wrdh Rek 0053 88, Ragé W%ﬁés@&ﬁé!%seﬁﬂ' class of esters of compounds of

Formula (I) containing a hydroxy group, may be formed from acid moieties selected from
those described by Bundgaard et al., J. Med. Chem., 1989, 32, pp 2503-2507, and include

25  substituted (aminomethyl)-benzoates, for example, diatkylamino-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 nifrogen atom, more especially
(morpholino-methylybenzoates, e.g. 3- or 4-(morpholinomethyl)-benzoates, and
(4-alkylpiperazin-1-yl)benzoates, e.g. 3- or 4-(4-alkylpiperazin-1-yD)benzoates, Itis

30  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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[0087] "Protected derivatives" neans derivatives of conpounds of
Formula (1) in which a reactive site or sites are blocked with
prot ecti ng Vo eup9es8F ot ect ed derivatives of conpounds @CTRESEMWHPZIC] )
are useful in the preparation of conpounds of Formula (1) or in

t hensel ve4008Thy "Peteeididedvaveiiansing d&ivaésiftompounts 6CPRERANEMSInhich a
list of suitable pr o.gcect iﬂgggr oyps can 5 be found in T.W G eene,
Prot ect i vESRBURS OF ABAR & itHEetedingrepradProtested dygraiives pegpmpounds

Sons, | NCof B&Ya (1 ark Sseds Elfé&ﬁe?%étﬁﬁtoﬂ:&]ﬁpdﬁﬂgggéf ()I%Prﬂufa@llﬁz fn{ @xga}ngérhées

used in this Application to describe conpound: or
neant to BEYSAedEredepsinb inhibiéss.bAsomprshensivedist afsnitatdt protestithegoemfoan

0088] <" T At Gl | unt . nean hat t I ch.,
oL SRR 581t ERELINE PR R 05F ATEHL Py
suf fi ci enformplmsf 199t Isisahddrsteat therthe hamnestané iltlissetpnaised MABR]Application to

"Treatnment,” oy "treating. nme any admnistration of a conmpound of
the pr eseﬁ?scnf’eh?/oélmol ?\S ‘%ﬁ&nﬁﬁ@?{} &é‘%‘iﬂca(“ﬁor‘i?reé‘%?ﬁqsﬁg 3l esdble grrteeiqd om
occur ri ngdérivativesahérs® whi ch maybe predi sposed to the disease but
does not yet experience or display the pathol ogy or synptonatol ogy of

the 15 di grase. "i(‘h@aﬁeﬂﬁﬂaﬁ&%ﬁ@&iv%%ﬁ t5 GRA% thil aBuf Y V&l‘[éﬁtad#pﬁjfi tered to
experiencing 'or displaying the pathology or synptonatdlogy o he

di seas®d {u ardmal fay jreating ngiseaset enffigpntlogivgntcioticathent fat the Hisepge.

and/ or synptonmatol ogy), or (3) aneliorating the disease in an ani nal
that is ej98s]i etieaigient” odll'tsqatiay! meark gy adfinRakthel @G¥oRound of the present
synpt omat ol o of .the diseased (i.e., reversing the pathol ogy and/or
synptonatgwgg%yﬁnfﬁﬁg@f&"Ureido" means a radi cal - NHCONRR where Ris
hydrogen or alkyl and R s hydrogen, alkyl, cycloalkyl, or

cycl oal kyl al(ﬁ)yl preyentipg tiecliseass Trom gerusEhE g o whishmedyrbeqoedispesadso fe

Formul a (1) qedBibtt dRenb RAEGRHRC P }{e | !

the I nvention efre prefIelrrygd;sgsjlzeo‘r3 exarﬁg?lg%t %@gioggf)}%&@;ﬂ%ggog{rhgup :
of colpoundéisedseFornul a (1) is that wherein: 14 WD 2007/ 005838
PCT/ US2006/ 025996 E is - COCONHR where R is hydrogen, alkyl,

cycl oal kyl , (@r aihkipitingdhe disdass mcanadinkiydl tivin Brepetienting opdigpmaying theipathology
optionally substittut W%@nge o& two halo, preferably, R6 is

cycl opr opy! or sy_n‘a_‘z & SpAse (1&@;9-? ing ﬁu‘@{ﬂr_ g?vggqu]t gf the pathology
2, 4- di chl or eptiaisynptoznadoleiy)] stor ophenyl , 3, 4-

(3) ameliorating the disease in an animal that is experiencing or displaying the
20 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. '

25  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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di chl orophenyl, 3, 4-difluorophenyl, or pyridin-4-yl. Preferably, R6
s cycl opro‘%l. 5%‘{80093] B. Another preferred group of conpounds of
Formul a (1)WP20%%B38herein: E is - COCOORLO where R 0 i SCIISYRHNTEY
in the Summary of the Invention. Preferably, R1O is -CH2C=CH,

- CH2CH=CHE 1s nCRICE VAR whore & iltidydgen.aptipll, cyclaalspix gy h pt heteroaralkyl wherein

met hoxycar vl rhonyl net h - 9) 2C=CH,

oo b oo bRy RN SR M e b bto e b R gomy

\1/& - CH2 tcg @N(mmmhermzqg@)awa:p&ﬂgﬂ, ém-dizhmfb@n@t;mg,mdi&%@x%ha{yﬁb,4-
in . abov r.efery. rLOUns an! nd nore preferred groups

cont ai ned%fcﬁ%f%q%ﬁgﬂaigrﬂjﬁﬁu%&wgﬁr‘Ed’yﬂa’ﬁtfﬁf’]o% r‘%f%ﬁﬁlﬁlé’gﬂﬁ’é CV%IOEIHgXL P

wherein: X is -0-; R is alkyl optionally substituted with al koxy,

al kyl t Bi o[O3k By| stnetberpreferpdemayp of corponndsef Fotmule (73 fscbdtkaticreior

cycl oal kyl al kyl , preferably nmethyl, ethyl, n-propyl, n-butyl,

n- pentyl , Bipr@RcoOriivherpRdbig s Befinkd inltheBumantdfithe nderiiohhPradsaply) RO is

N o R ARt
cycl obut y hjggioRydash &@fn@et?il,ezfeﬂrb%%x carl?%x?'ﬂ&ﬁ'}ly —%FWj&g%@;ﬁ n- propyl

or n-butyl; and R3 is alkyl, cycloa ; Or ary erably,

1- et hy| et$§AC(OI0GH GiGHapGH,C(QI0(@H1)1CHit G, (O3NS FCHIY(O)NEERY | |

or cygh ohe ak ' L ~fut r | ohexyl . [0095]

(1) V\?(% hi EB‘{%’ Ce(ogﬁ(g%%zz’ ?(%@C(?%T%}EE%Q ,Cgﬁéﬁ[g"(pg?negﬁé nore preferred
groups ¢ I n t el a_nor referred group of conpounds is

t hat wher @F}%ﬁ Y&Ss A M?\nﬁ?‘%"eﬁﬁ?{edrﬁwf 1B R RraSrres sseumst ut ed
with one, cdntinedtthere®, a iord ]]geferrE@l groiqs' denendandd iv imekagtgd from

hydr ogen, al kyl, cycl oal kyl, al kynyl, al kylthio, hydroxy, alkoxy, 25

hal o, hal oal kyly jhahoal koxy, carboxy, carboxyal kyl, hydroxyal kyl,
al koxyal kyl , am noal Kyl , al kyl sul fonyl, al kyl carbonyl, aryl, aral kyl,

o RS Pl o
ot oo e e s, s o
het er ocycqréf‘gfi}%llapﬁg Y Yokt h&le@@&’r}dﬁé&%@i" arRiindproRy; 3-epethylbutyl,

di subst i taytlegroppi, RetiRikyinBmg, DukeiRkyathel, ARth3RidRRIMN], ERIDMIS
D So0y] i, et oo ttélggt pASMYL FRABNIBAARNL B
at ons t o SRPRHY atMorg prefardn cyslgbHylmethyd, ethy, ol os sbutyibembter ed

heterocyclyl ring containing one or two heteroatonms selected from
ni trogen, oxyderis akul gycloadkyl, @@eyl, mbnemedferablyel -methytetiny,dl-mbthyiprgyl, s

opti opal lté’rt—%ﬂ@ﬁ%%l%x%ﬂyl%ﬁéﬁyﬂ i cﬁ:iohexyl. Preferably, R® is fert-butyl or cyclohexyl.

[0095] (1) Within the groups (A), (B), A(a), 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 RY
independently selected from hydrogen, alkyl, cycloalkyl, alkynyl, alkylthio, hydroxy, alkoxy,
25  halo, haloalkyl, haloalkoxy, carboxﬁr, carboxyalkyl, hydroxyalkyl, alkoxyalkyl, aminoalkyl,
alkylsulfonyl, alkylcarbonyl, aryl, aralkyl, arylsulfonyl, arylcarbonyl, aryloxycarbonyl,
aminosulfonyl, aminocarbonyl, heteroaryl, heteroaralkyl, heteroarylsulfonyl,
heteroarylearbonyl, heteroaryloxycarbonyl, heterocyclyl, heterocyelylalkyl,
heterocyelylsulfonyl, heterocyclylcarbonyl, heterocyclyloxycarbonyl, amino,

30  monosubstituted amino, or disubstituted amino or when two R are on adjacent carbon atoms
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two al kyl; and further wherein the aromatic or alicyclic ring in Rd
is optionally substituted 5 with one, two, or three R independently
sel ect ed f rvoo2@7RYA838 al koxycar bonyl am no, cycl oal kyl , PCT/US2006/025996
cycl oal kyl al kyl , cycl oal koxycar bonyl am no,

cycl oal ky! tadyk gBmuCmih Go)adith Aoms t5iwhich th |aké>aﬂéch€d¥?dxﬁﬁe{f6¥£ ¥ or six
aryl oxy, heteroaryl oxy, halo hal oal kyl, hal oal koxy, hydroxyl,

car boxy, dnscabeydictseforlyl Hpg SeRIBEINE OO} edw rhﬁﬁ@atm%&?b&tthﬁmmdtra@nno
acyl am no, o, QbenUkghdg 9%

Re are opth %éll’ly $u s%ﬂ? ﬁ@ee lﬂ&% &éﬁgﬁﬁl%% SM&%E@{ ?W‘ °§ﬁ8r
R4 is al kywo ajiiybfand &isther whemmum gabmetumlahpyemvmgdn Rﬁ&topﬁbndl@&ﬁlﬁstlﬁm@i

For mut & (A b SR rsedS Medpstdebey B gt ikl i RedomyBnBgen
hydr oxy, a;lykloadyy] @lﬁdaﬁcylaik}ﬂyd}&mm@xyodﬁbahﬁmm loah@hﬂ@l&@éﬁb@ﬁylammo
al kyl sul fon Rd an 2 are | nde endentl lﬁi‘lﬂi en, al kyl, hal

al koxy, al fﬁllf%y’ cyFloalKRlor S FrYIeHY Eterﬁ?ry R aliyl, Relpaliserey, ]szizoxyl
t oget her Waibbxy, E@coﬁ?d’a%ﬁyﬁh%s&b@ht\&@ﬂ GRidoN ¥R AnAGH) %g)[zlfaﬁﬁf@ G ureid?

5, or 6- atom heterocycl " ring wherein one or two ring

repl aced Bihe&kly@é ﬁyqi@alkwandﬁmlealk)ﬂdkﬁen Bt e pptigrally |Stﬂ@ﬁtlgedmptth tho,/or
substlbut%% or two alkyl; Rd3 is aryl, heteroaryl,

cycl oal kyl A erocyclyl opti onal | y substi tuted with: halo, alkyl,

g?/ﬁlyloggls %l l: C%ﬁ)'{lﬁ%' %( }/alcbgf:y 4( %raqqga{ng@y&ﬁvﬁgd@ Peaglt onhe oHlle not hydrogen.

cycl oal kyl | car bon al koxycar bonyl am no, am no, 25

al | cyl am rﬁ@o % é‘ﬁky?"&%(ﬁr th:jé?é’é’lukyf@ﬁil‘ﬂé(a)cycl oal kyl al kyl ani no, or
-NHCONRR where R is hydrogen or al kyI and R is hydrogen, alkyl,
cycl oal kyl, or cycl oal kyl al kyl wher ei & - -cycl oal kyl and

cycl oal kyl al kyl in Rd3 are option& bist iR%t ed with one, two or
three al kyl. 16 WD 2007/ 005838 PCT‘/12 06/ p25996 [00971 Preferably,
Rdl is hydrogen, hydroxy, alkoxy, Ram¥o, kyl am no or di al kyl am no;
Rd and Rd2 are independently hydrogen, alikyl, hal o, al koxy,

al kyl tbi o, or alkylsulfonyl; and ()!
a N

15  where;

R% 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,
20 5, or 6- atom heterocyclyl ring wherein one or two ring atoms are replaced by oxyger or —N-

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

R® is aryl, heteroaryl, cycloalkyl or heterocycly] optionally substituted with halo, alkyl,
cycloalkyl, cycloalkylalkyl, alkoxy, cycloalkoxy, nitro, alkylcarbonylamino,
cycloalkylcarbonylamino, cycloalkylalkylcarbonylamino, é.]koxycarbonylamino, amino,

25 alkylamino, dialkylamino, cycloalkylamino, cycloalkylalkylamino, or -NHCONRR® where R
is hydrogen or alkyl and R is hydrogen, atkyl, cycloalkyl, or cycloalkylalkyl wherein
cycloalkyl and cycloalkylalkyl in R® are optionally substituted with one, two or three alkyl.
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Rd3 is a group of formula: rNTrNOHN S NNNH i NNN\V NHNYNIT ~J
J~NO. LN O0O- ON NN or (,,-,N 5N Coptionally substituted
wi th hal o, ‘WWV/()OD@%BCIoaI kyl, cycloal kyl al kyl', al koxy, EFEIUSHIOKERRYS

nitro, cycl oal kyl car bonyl am no,

cycl oal kymﬁcl car% gJ am no, al kyl oxycar bonyl am no, am no,

al kyl am ngg cl oal kyl a cycl oal kyl al kyl ami no, or
- NHCONRR ﬂwﬂ%h@fﬁg%ap@ﬂ%@%ﬂx%ﬁ%mwﬁgymw alofdgrainggen, 10 al kyl ,
cycl oal kyI gycl oal kyl al kyl wherein cycl oal kyl and cycl oal kyl al kyI

are optio a*lmrd% siendapendeatly Wydrngan elkyl ado.alkoxiraley 1o pt alkieaeBY1; Md e

pref erabl g; p of forrula: SN = N1\ or N
opti onal I¥/{ SB%% h?u md't h hal o, al kyl, cycl oal kyl, cycl oal kyl al kyl,

al koxy, cycl oal koxy, 15 nitro, alkylcarbonyl amyo,

cycl oal kyl da % gnyl am no; ycI oaI al kyil bony!“g X
al kyl oxycar‘B&mﬂ ani i n0‘< —rAl eyl an’fsﬁgﬁdl all'lé\y m n&,: N/\l |
cycl oal kyl am no, cycl 03 kyI aI kyl am no, wher &R i's ‘/

hydrogen or al kyl and R is hydrogen, al kyI cycloal kyl, or

cycl oal kyl al k wherein cycl oal kyl and cycloa kyl al kyl ar opt|q$ally
substitut edHmi th one, it Nor t,'r% T al kyt ~1\17 WO [20 7/ 00@ N
N

PCT/ US2006/ O%B@ 6' [009 JEven Le p'reI (5 bl v 1sn
N
3 0,02
o WA n O SN
/"\ SN /\

optionally substituted with halo, alkyl, cycloaltkyl, cycloalkylalkyl, alkoxy, cycloalkoxy,
nitro, alkylcarbonylamino, cycloalkylcarbonylamine, cycloalkylalkylcarbonylamino,
alkyloxycarbonylamino, amino, alkylamino, dialkylamino, cycloalkylamino,
cycloalkylalkylamino, or -NHCONRR’ where R is hydrogen or alkyl and R’ is hydrogen,

10 alkyl, cycloalkyl, or cycloalkylalkyl wherein cycloalkyl and cycloalkylalkyl are optionally
substituted with one, two or three alkyl. '

[0098] More preferably, R%1is a group of formula;

—f@ __</ NG RN IV x
S ; , f — f \N/ H _':_' =N ; I ;

K

optionally substftuted with halo, alkyl, cycloalkyl, cycloalkylalkyl, alkoxy, cycloalkoxy,

15 nitro, alkylcarbonylamino, cycloalkylcarbonylamino, cycloalkylaikylcarbonylamino,
alkyloxycarbonylamino, amino, alkylamino, dialkylamino, cycloalkylamino,
cycioaﬂcylalkylamiﬁo, or -NHCONRR’ where R is hydrogen or alkyl and R’ is hydrogen,
alkyl, eycloalkyl, or cycloalkylatkyl wherein cycloalkyl and cycloalkylalkyl are optionally
substituted with one, two or three alkyl.
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S--~~o N S Noptionally substituted with hal o, alkyl, cycloal kyl,
cycl oal kyl al kyl , al koxy, cycloal koxy, nitro, alkyl carbonyl am no,

cycl oal kyl e besrpes&83t no, cycl oal kyl al kyl car bonyl am no, BCT/US2606/025%96
al kyl oxycar bonyl am no, am no, al kyl am no, di al kyl am no,

cycl oal kyl[eomono Bvercieteambieydbd), Ry @m no, or - NHCONRR where R is
hydrogen or alkyl and R is hydrogen, alkyl, cycloalkyl, or

cycl oal kyl al kyl wherei n cyclppal kyl anq cycl oal kyl al kyl are optionally
substituted with one, twu:n%;’! ree alkyl. 70100] _| )%’LII ot her
preferred enbodi ments of subyrdup (i), i s @ycl ogl%yl, nore 10
preferably cycl opropyl, cyclobutyl or cyclopentyl, still nore

r ef er abl . I - r I nl4n r and 2. have
Phe. meani Spisufy OBLARN witt Bato, R R &) Gty Blort, BV S R1ER)
\F/)\,{rq eferr gd nngoopﬂkglpargonmmﬁnp{] @,{;}Rfaﬂ@tta@bmﬂﬁmmﬁ, G;@lﬁnmyhﬂqldaﬂacmbﬁfnino,
o pr SpoFY RS L» S Al eamen gl apRem gy SRR,

i sopropy| audlsyldkyRhiig GMNBCORRRN Yhetd W Isayiidgen SRRAIOY baMR’ is hydrogen,

propyl)am no and nethyl (i sopropyl)am no; nore preferably, hydrogen
hydr oxyl ; aHeh Resigeled, OT&D’ﬂﬁﬂEWE% fherein gioator endyeweionllamalioy! s onsieyally

Al ter nat i Vgl¥ntB3UaH RS Bvds8hktakly hydrogen; Rd and Rd2 are
i ndependent ISy,11 hydr ogen, f(fuoro, ﬁgﬁl oro, nethyl, ethynyl, methoxy,

et hoxy, thyl.thi.o or thylsul fonyl. More preferabl Rd is

hydr ogen, %@t{]% n?ﬁ/ sﬁtﬁlfqﬂg%' o eré?l‘?%?%@lm%%/%ﬁ?g‘r% @ogy,ls cil%%}]ﬁl’rﬁl%reor
met Ey feul ﬁagﬁﬁgthbl%ﬂ%bld@d@ﬁl,&ybwngg[ﬁmycllbﬁ&ﬁﬁ] stﬂlltﬁ*lﬁcﬁre preféreilad¢lopidgyl, i"{ﬁw
met hoxy, Rd i.s rogen : uora, chlaro, _or t hoxy an
R 0 L P g R P L T A ROl
NRd3 Za / N\ Rd3 Za / M Rd3 Za M Rd3 Rd2 Rdz Rdz i or Rdz i 25 T
T- -i whel@01h g Wipiphe rPowas s psruspoerarstged spap ofeqrnpovads ig that

i ndependegfly;: 0- or -NH where H can be replaced by R preferably Za
and Zb are -0-; :

R" is hydrogen, hydroxy, methoxy, ethoxy, #-propoxy, iso-propoxy, methylamino,

15 ethylamino, n-propylamino, isopropylamino, dimethylamino, methylethylamino, methyl(n-
propyl)amino and methyi(isopropyl)amino; more preferably, hydrogen hydroxyl; methoxy or
dimethylamino, even more preferably methoxy, Alternatively, even more preferably

hydrogen;

R® and R* are independently, hydrogen, fluoro, chloro, methyl, ethynyl, methoxy, ethoxy,
20  methylthio or methylsulfonyl. More preferably, RYis hydrogen, ethynyl, fluoro, chloro,
methyl, methoxy, methylthio or methylsulfonyl and R is hydrogen.

[0102] Most preferably, R is methoxy, Rlis hydrogen or methyl, fluoro, chloro, or
methoxy and R is hydrogen.

[0103] (i) Preferably, R® is a group of formula:

(R) 0-2 ( } 0-2 (R) 0-2 (R) 0.2
N Ay < I
z I Ny -R® z Ny RS z Ny -R% 22 Ny, -R%
Rd2 _i ; Rd2 | / : Rd2 | ~ ;O pa | -
235 " ’ L L oy
where:
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Ris alkyl, preferably methyl; Rd2 is hydrogen or nethyl, preferably
hydrogen; and 5 Rd3 is as defined for subgroup (i) imrediately
above. [O0MAPOOFOIBIS Preferably, R2 is a group of formuP&T/URPOGERSRG
Rd Za / ElanRd3 a@hindependuify Z6- d R3- her&Rtcan bi tepldRed bRR, prefdratlpg? dnder’
& NY ( 0-z = ( 0-z Za and Zb are independently -0- or -NH where H
can be reﬁ?é@e’d by R preferably Za and Zb are -0-; 10 Ris alkyl,
preferablﬁ methyl; Rd is hydrogen or nethyl, preferably hydr ogen; and
Rd3 is as Mlmdﬂeﬁ&m}é@%ﬂ@up (i) imediately above. [0105] (iv)

Pr ef er abl yd R2 is a group of fornula (b): Rd Rda Rd3 Rd2 N 15 (b)
wher e:  RIR%iishiyetzen gemethyl rafarghly Aydrogeny ancani no, al kyl ami no,

di al kyl am no, hal oal koxy or al kylsulfonyl; Rd and Rd2 are
indepe51dem3Iiyasmﬁﬂﬁ@gmﬁsub@kdupl i) ifidkdate devy, al kylthio, or

al kyl sul fonyl; or 20 Rdt and Rd or Rdt and Rd2 together with the

car bon atqgrlwm]to(uyyhlpggfega{; Rafsgg%@qﬁmujaorm4 5, or 6- atom

het erocyc ring mherel one or two ring atoms are replaced by
oxygen or - where the heterogyclyl ring is optionally substjtuted
with one or alfk | 593 19 V\D 2007(,005838 P(;k[ 2 06/92599 43 |sd3
hydr ogen, <E cydl oal k I/o C oaI kyl I 6] P(

Rdi |shd dr oxyll Zam na, a ' or °di 0;
Rd and Rd2 % |ndépendently hydrogen al i&yl, hafio, al k{ﬁﬁl,EI -

al kylthio, or alkylsulfonyl; and 5 Rd3 is hydrogen, alkyl or

cycl oal kyja.and 7P are independently —O- or -~NH- where H can be replaced by R, preferably Z° and Z°

are —O-;

10 R is alkyl, preferably methyl;
R® is hydrogen or methyl, preferably hydrogen; and .
R¥ is ag defined for subgroup (i) immediately above.

[0165] (iv) Preferably, R*is a group of formula (b):

15 (b)

where:

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

Ré and R¥ are independently hydrogen, alkyl, halo, alkoxy, alkylihio, or alkylsulfonyl; or

20 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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[0107] Wthin the above preferred groups, a nore preferred group of
conpounds is that wherein: Rdi is hydrogen, hydroxy, metho xg i
et hoxy, n-pYepHYs83&o- propoxy, methyl am no, et hyl ani n&CT/US2006/025996

n- propyl a@dr@hy&g% aﬁn?{ﬂn%%y fmd?&éﬁmrygpyl met hyl et hyl am no,

met hyl (n- 10 prop o and “net Ryl ) am no; nore

pr ef er abl hydr oxyl , met hoxy, ethoxy or dinethylam no,
even m)re){%pgy ﬁjffg“?gblﬁet hoxy or ethoxy; and Rd and Rd2 are

i ndependent |y, hydrogen, fluoro, chloro, nethy nyl, nethoxy,
et hoxy, Metisyydiags. Bydroms APEY; jaming, pikylaping rd@ﬁlaﬁ%rﬁ% Rd is

hydrogen, ethynyl, fluoro, chloro, nethyl, rret hoxy, et hyl t hi o or
met hyl sul RSmyd R%nw xmﬂudpnﬂy blrdsggm alkgl, Ilm,asqoxm&ylﬂmeﬂea&wwfonw and s

met hox ¢t R r n or nmethyl, fluoro, chloro, or
met hox%// :ﬁ{d ??gié&%?;%en éj}ﬂl Oégiéi 2@8@09} W thin the above gr oups
(1)-(iii), and nore preferred s contal ne erein

pref er r ed [G03Lip Yoibie B%‘f?d%efie% § BaRpso Brogk HelEreC Ripsh P ﬁ@%PO&IPQS is that

optional | yheMpstituted with nethyl, ethyl, n-propyl, i-propyl,
n- butyl, 1-nethylpropyl, 2- rret hyl propyl tert-butyl, 20

2, 2, di net v I :

cycl oprop;gly Bhg&?%% f‘{/dlgmg‘ cyc g gl%gﬁ’%lskﬁ%%g%#g%%%)ﬁet hyl ,
cycl obuty Ieﬂwtahyliq, nqy@y&n&an@,y*qpmﬁyidmxam dlm@b!ximnimewhﬂmhﬂwlanéa@ ImegHfyl(n-
said | cloalk and k rinags_bei

obet 11 o B m R aE VS SRHO B inh PR BB RSB by menge
f rom et hythooy oradifiythylamidics bedhahdryg pregérbiplly meBox}) Gﬂét%xy\j\éﬁdll n the above
groups (i)-(iii), and nore preferred groups contained therein, a

nmore pref ge &ﬁﬂR@ra%in%fenﬁQtﬁﬁ QHafbxeh, Sﬂdoﬂﬁt:hl%eﬁ:@th@l teﬂ'@nﬁd?neﬂl'oﬂﬂ SRKE

optionally substitut am no, hyl am no,

propyl am msthyithigwr methotsuifpadi mere plefgra@]y tmpy@pgpjlb gt,lwwd ﬂuoro chloro,
2- et hyl a2 | |
met hy pﬁx%% %{Qﬂfb?(%én%tﬂﬁiﬂ}a!bﬁﬁq%ﬂﬁ@ PandR 23] | propyl am no,

1, 2-di rret opyl a opy am n ycl opropyl am no,

cyclo o] 0 elnt m no

CYCl OB AT or 0 XS R L HAIR: SRR RERMAATLIS il oy, o,
PCT/ USZOO@fﬁaﬁeﬂﬁmdqy‘éimemgymnet hyl am no, cycl ohexyl met hyl am no,

met hyl car bonyl am no, et hyl carbonyl am no, propyl carbonyl am no,

1-met hyl e} dmbfamhﬁﬁw h2ahRR: gréufl'(l)-‘(‘ﬁﬂ%b)ﬂo@é hréteg@n BRBE adhitdlfed therein, a

2- et hyl pr opyl car bonyl am no | propyl ear honyl am ng

2, 2- di met mprerelsyed ok A ¢eapRONEds iy tfzﬁ whereinile Br sings erapﬁeﬁ%llaﬁvbﬁawteﬁ 1
5 dinmet hylg gxgaﬂ %ﬁg%ﬁa}mppmgm BRE0RYhGRYIRRPYI 8RR ipropyl, tert-butyl,

cycl abutyl'ea
20 2,2 dnnethylpropyl 1 2—dmlethylpropy1 1,2,2-trimethylpropyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl and
cyclohexylmethyl each of said cycloalkyl and cycloalkylalkyl rings bemg optionatly
substituted with one to three substitutents independently selected from methyl or ethyl,

preferably methyl.

25 {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,
30  cyclopentylamino, cyclohexylamino, cyclopropylmsthylamine, cyclobutylmethylamino,

20



cycl opentyl carbonyl am no, cycl ohexyl carbonyl am no,

cycl opropyl met hyl car bonyl am no, cycl obutyl net hyl car bonyl am no,

cycl opent yhmetbwloamsdbonyl anni no, eycl ohexyhnet hyl car borrglrasemep23996
met hoxycar bonyl am no, et hoxycarbonyl am no, propoxycarbonyl am no,

1- et hy| ethasps @hﬁaﬁyl%ﬁmm@yclohsﬂyﬂbmmmo Rleh9icGRhPamKoam no, 10

2- met hyl propoxycar bonyl am no, 1-nethy ox%car bonyl am no, 2, 2-
di met hy| pelbplespenyoing Bﬁ@pﬂéafb%lym‘?rétw pexhredsmmayl.Ami no, or

1,1- di I

(), Aa @RI eGRiRRY Aot abbyiint L piclti ARSI,
mor e pr ef rdinleifyipug vidartoaiaming k,2+ds‘neﬂ1ﬂproymlearb0mvlamﬁmw ils

- NHC( O fined f nb di

nel udy ng SRR P o S SRS e B ARy oo B i fin,

pr ef er abl yydi@ehtylvdftionylabdidol aivcldlﬁiywbdnymlﬂ@ cgalopmmzl@%)hyldaﬂa)onylé@aﬂo,
and B(a) and nor. e %{erred grou cont cL erein, a nore

pr ef er r ed SYpldup st %@ﬁfb@ﬂﬁﬁ@%@)&?ﬁ?ﬂtw%ﬁ ORYRMNO O)NH-, R2 is as
defined i gyl AR 1GRRAYI AR, methbx Rﬂﬁﬁb\ﬁﬁyla;hﬁﬁ' etﬁbmmtblaﬁymﬁlfoerred

20 subgroups thereo provi ded { hat is a het eroaryl ring, and R4

is as def pmedxycnrbphﬂa@mmfngethmhqubw@mm% i, 1- @ﬂ@t@ﬂﬁ@pwaﬁ@yﬂmm
nor e ef 1 s (A B
A(a), Egndgﬁﬂ%@g&%%&%pﬁm}dgg’r %g}k%l&%}o \é\!{)t]%%)ﬁr%tn gl ne t9 Pl?gr el( n) a( rrz)r e
preferred dg[aﬂtmprolﬁomﬂqbonmmmn,sl Thaetinigopixylcatbonglam@Q, O N, R2 is
-Cq(fusegnéeﬁtyzérgg %”%ﬁ ere| n the fused heterocyclyl is 25

optional | or three Rd independently

sel ected from aI kyI al k xy, oal | oal koxy, ,car boxy,
car boxyal K8} %@Frk OaP%@Qy@P k@d ﬁﬁ@&?‘%ﬂore prﬁ%%’;‘?'fl s¥Ponyl |
al kyl car b@cﬁl‘)fémecﬁth&’ljem ﬁ'h‘?drg?ﬂefen%ﬂ ¥lotpbf @Moun@d iy kzaReRit: |

aryl oxycar bony am nosul Tonyl , "am nocar bonyl, het eroaryl

het er oar akk Iélé[%bﬁl{lﬁar% Syl Il&ﬂ%{l in pr%fr@cf %éﬁluﬁé&ft Q%Bve 1nclud1ng the

het er oar yl oxy eteroc c et erocyc

het er ocycb;efamﬂfsdmgtbupshh@remfowd:{ yis dh}flbprngctabbhfettéw@dycl yl oxycar bonyl ,
nonosubsti t ut ed am no, or disubstituted am no wherein the aronnatic

or alicyclogzyi g% | WifReh ths gfblﬂps @)ﬁﬂH),YA(aﬁhnG/\E(@@ﬁﬂfrﬁfﬁ&B&rred groups
PCT/ US2006/ 0259 substi t ut E th% é{
i ndependefigineddhereine g Marpaie BmuBP Wouﬂdaﬁ 1g thal Fr891 kyI

hal oal koxy, hydroxyl, ,ear boxy, aI koxycar bonyl, nmonosubstituted am no

di substit ﬁl’tledcé@ﬁmb Rjis @st;@ﬂ[ﬁaq:ﬁ inoreferrd epabopiment {2) phovey ekding|fhe prpgopd
2, 3-d P& Ut é@gﬁa%ﬁ%%%eolfpf%dedii}aﬁlﬁpé i ﬁ% JB%?)S’LS%% b 3@RYNRIdeRadai¥ the Summary

subst one,
of the Invention, preferably alkyl, more preferably fert-butyl.
[0113] (4) Within the groups (A), (B), A(a), and B(z) and more preferred groups

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

Y is —OC({O)NH-, R%is —CO-(fused heterocyclyl) wherein the fused heterocyclyl is

25  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,
heteroarylearbonyl, heteroaryloxycarbonyl, hetetocyclyl, heterocyciylalkyl,

30  heterocyclylsulfonyl, heterocyclylcarbonyl, heterocyclyloxycarbonyl, monosubstituted

amino, or disubstituted amino wherein the aromatic or alicyclic ring in R? is optionaily
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5 inmmedi ately above. [0114] (5) Wthin the groups (A), (B), A(a), and
B(a) and nore preferred groups contained therein, a nore preferred
group of compaun@essis that wherein: Y is -NHC(O NH, R2rics/us@0s/(fsesed
het erocycl yl) wherein the fused heterocyclyl is substituted with

one, two, or .three-Rd i.ndepepdentl.y.sel ected,f kyl | ko

hal o, P R0 ot o piotes X igeBRadet %Sae%eﬁée%/ﬁéﬁf‘/%h ABR R ey
al kloxyﬂ kMéI?a]Eﬂj Hhiﬁﬁll&@%t&, hylﬂkdﬁ}yl, %fﬂbéﬂ@ﬁﬂchﬁbll‘whﬂﬂmmbslt?ﬁe&F—millaf al kyl ,
aryl sul fonyl, ‘aryl carbonyl, aryl oxygarhonyl, ul fo .

am'y nocar bé%%sﬁlw%taé?l%wg?ﬂﬁ@ﬂé %’Qﬁll%’g}ﬁl-y ﬁ@feégtg]}é’g%s 18 ai%‘gﬁ}ﬂ‘?lsomd‘ﬂ'l -
het eroary Plg F‘f). l%%}?éﬁ Mi@fq%ﬁfo!ﬂhqx}\i %?Jsﬁﬁmdl with e SRR ¥EthYde R Tisted

het er ocyc al het erocycl yl'sul fonyl, heterocyclyl carbonyl,
het er ofyclnphedistelzaboveyl , nonosubstituted 15 anino, or disubstituted
am no wherein the aromatic or alicyclic ring in Rd is optionally

substi t ut gr 14y t {5) Orithinvwbe getpd (A)8B),BYa), antePe dehimbye wefesred gbups om
al kyl, al koxy, halo, hal oalageyl hal otal koxgwhgﬁﬁxgl ,._car boxy,

al koxycar BoWRed thGFHasHBOTS RIGEE] &Horh Bt compolifsd 89D no, or
acylamno; and R4 is alkyl. Preferably, R2 is 2, 3-dihydroisoindol-1-
yl ) 1, 2, 3Yds t NHEPNH0iR deut Acifusad hetgrpeys i whesgin hesiypd hotqreqyalylist h
one, two, _Qr.thr | i st di; j 15kok Jet
anot her p?lgei)f9 tééltr%gg‘ﬁ%lr%glg’pﬂv@f Slg%rrf%g{urll S %ifdélggjr%?%@\?%? %]gj;lf ﬁﬂeﬁ) %aelr’ei n

R2 isl0a baloaljyldfaldaticomy) artfoxy; cafttbxydtdyl, hyduRoaki plkpgyalkydmmineaiiol RR
i s hydroge dr al. ko 1 i i.alil '
IhaI ogl kogfllﬂgllslm(oéw ﬁ@‘g WSH y?rygg}agﬁ& a@&%ﬁ( éﬁﬁ%ﬂ Wg%%gﬁ%lé%rﬂ%@%%&gl en,
20071 008835 ST Day006; 055096 et ahd el ot it and Bz 1 oget h

' 0 an t oget her
with the gﬁ?‘ﬁ%‘ﬁ’]“é‘i‘é}ﬁ%" {‘?felwgﬁyﬁ%@??’gﬂ%te‘ﬂﬂc;@ﬁé%ewffﬁcﬁﬁ Kyl 5g or 6-

at om het eLge¥edWisuliond, HEELE)JlyIORBo, hEteRcydlflgx WatthyR nbapbitaed by
oxygen or -N ‘where the het,erocyc,l)él rlr&g_ I's ocpttonall gubstituyted
with éhe ewinoyer digubgtitutchgmigoswhergp thepurertic o pHCyCGERR T Ryls ogponally

het er ocy cloyls; QRbNABAIHeYtwrk BSihi o Woeiladch dentipbdisctad foth alkyl, alkoxy, halo,
haloalkyl, haloalkoxy, hydroxyl, carboxy, aﬂco:ri:ycarbonyl, monosubstituted amino,
disubstituted amino, or acylamino; and R* is alkyl, Preferably, R? is 2,3-dihydroisoindol-1-
y1, 1,2,3 4-tetrahydroisoquinolin-1-yl optionally substituted with one, two, or three R tisted

20  immediately above.

[0115] (C) Yetanother preferred group of compounds of Formmla (I) is that wherein RZis

a group of formula (a):

25  where:

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

RY and R® are independently hydrogen, alkyl, halo, alkoxy, alkylthio, or alkylsulfonyl; or

22



5 cycl oal kyl, cycl oal kyl al kyl, al koxy, cycl oal koxy, nitro,

al kyl car bonyl am no, cycl oal kyl car bonyl am no,

cycl oal kyl atéydociarsbesny| am no, al kyl oxycar bonyl ani i no, aRrCR@S2006/025996
al kyl am no, dial kyl am no, or NHCONRR where R is hydrogen or alkyl
and R i hygirogeRd an@RRZ}fcb%eﬂfe‘f Wlﬂ%ﬁ%bon%on‘;sytg I\ﬂﬁéﬂ‘tﬁé}%&ﬁﬁa&ﬂ@@ foRin'd,
cycl oal kyl and cycl oal kyl al kyl are optionally substituted wth one,
two or theeé- ¥pryeteropyclyringsyhqrein ope ef woaisplonydite replangdiby gesigen or —N-

Mdepondiary gt %13%??“%&% wifl ey S‘%@“@E%b*}?ﬁ"’%f‘ﬁ’ﬁ gy e

oy sl 0802 PR S L i A A ™
opt i enalclymc)ﬁnt?sbya@ﬁneﬂamylt khd) @ycl@a'll&kg m@a'can@&bimhylaﬁmi oal kyl al kyl ,
al koxy, cycl oal koxy, ~nitro, anikyl carbonyl am no,

cycl oal KyP a%basbpaﬂﬁlﬁwo e lorblakyloarhepylaaingesiylaryashonylamino, amino,

al kyl oxy, I mg [ -

wher e Rﬂgﬁghygr%gﬁégl gi)lllznggtn)d ﬁhgl%k%/ rh geﬁ%@%{aﬁgﬁcwﬁgﬁ’
or cycl cét#ydyalokiklyl, mhe»rcé:iaﬂcylaém ek dycmalylong lcyelb iy lalkil/dre gpigonally
optional | 4 U WM ong,..two or three alkyl. 23 WO

2007/ oogggﬁsf@%”ﬁﬁfﬁgg‘faﬂ’ts@éeé aﬁf%ll?l More preferably, R'' is a group
of f or or N optionally substituted with hal o,

al kgﬁ nﬁbﬁ%m@w Prefgggbivoal kyl al kyl, al koxy, cycloal koxy, nitro,

al kyl car Fnyl am no, cycl oal kyl car bonyl an no,

cycl oal ! Hi hafgqugaﬁ,ﬁwﬁwmlkﬂw anigpiaflodareine podiglcdlaming: ani no,

al kyl am no, d| aI kyl am no, or -NHCONRR where R is
R%and R are mdependently hydrogen, alkyl, halo, alkoxy, alkylthio, or alkylsulfonyl; and

R® is a group of formula:

H
~N
N~ X O NN,
H‘I:QYN ' _<\J : --'-</ J RN |\N/ ; .\\\ Ol ; I{II\..%:\

N
N“N (N\ [\ﬁ
|,\J;\k/;°r\~¢N
f’\’ >\N /\\

15  optionally substituted with halo, alkyl, cycloalkyl, cycloalkylalkyl, alkoxy, cycloalkoxy,
nitro, amkylcarbonylamino, cycloalkylcarbonylamino, cycloalkylalkylcarbonylamino,
alkyloxycarbonylamino, amino, alkylamino, dialkylamino, 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.

23



hydrogen or alkyl and R is hydrogen, alkyl, cycloal kyl, or
cycl oal kyl al kyl wherein cycloal kyl and cycl oal kyl al kyl are
optional | ywsulstedssssed with one, two or three al kyl. [ BQu8320&/em96
nore preferably, Rd3 is: NN 6 s : or N 10 optionally substituted

with haI 01 ]ky ordpk gfe%ykwa,mgg@{l at fevhabky!l , al koxy, cycl oal koxy,

nitro, car bonyl am no, cycl oal yI car bonyl an| i no,

cycl oal I cyI aI kyl qar bonyl ampo, al ky oxycar | am no, am no

al kyl am no, al%ﬂl am no,.l_Qr |INHCON s. hy r‘b en@l kyl
and R is hydrogém?® al kyl, cI bal ky or cy oaI kyl alkil in

two or three alkyl. 1 119] Wthin the above preferred groups, a
nore preferred group. onpounds is that wherein: Rd" is hydrogen,
hydroxy, nethoxy, et hoﬁl/, n- pr opoxy, i so-propoxy, nethylam no,

et hyl am ng r 50 p ! i am
nmet hyl et h‘gﬂlhgﬁ"iﬂﬁ' %%tg:y%;d/lwthha io%@l %ll'lé"g%g’fl](ggg %bﬁl%ﬂ ?ﬂs{o r SI\SCI?%%O%YF]O
nmore pr efﬁ&atﬁmylcdwdfy&gﬁﬂo yeloaikgitarbongytandnxy cprlodRylaikpeshyidmimo, even

nore preferably t hoxy. Alter ivel nor e

hydr ogen; 25xF {;re 8 W‘&%ﬁﬁ‘ﬁffgﬂ éfaﬂﬁy?’a&BP of mﬁﬁﬁm%’ﬁw Ris

et h]ynyl blﬁg@& dﬁY}rah igﬁﬂ)R it By ﬁ@h%yl%yclo%ﬁhﬁi?ﬁd&ﬁd%ﬁ/@iﬁrem )
pref erably, is ro n 0 chloro OXYy,
met hyl t hi @olwelkyk y}@kﬂa gﬁﬁpgwl vﬁﬁ%%#%‘g'élﬂl ongg 00%%]@ gt
preferably, Rdl is net hoxy, Js hydrogen or nethyl, fluoro, chloro,
or et homl&lndEFénlﬁonegmffyrdblmdén is:24 WD 2007/ 005838 PCT/ US2006/ 025996
[01211 (ii) Preferably, R2 is a group of fornula: (R) 0-2 (R) 0-2 (R
0-2 (R 0-2 -1-Zb b eZng ZaNR_?jaNRdB VN R d3 Rdz Rdz

\ / Rdz or Rd2 7- Y where: and zZb~ i ndepeldent |y -0- or NH
where the H can be replaced by R prefersably -0-;

cycl oal kyl and cycl oal k[% aI kyl are opt| onal |y substituted with one,

10  optionally substituted with halo, alkyl, cycloalkyl, cycloalkylalkyl, alkoxy, cycloalkoxy,
nitro, antkylcarbonylamino, cycloalkylcarbonylamino, cycloalkylalkylcarbonylamino,
alkyloxycarbonylamino, amino, alkylamino, dialkylamino, or ~-NHCONRR’ where R is
hydrogen or alkyt and R’ is hydrogen, alkyl, cycloalkyl, or cycloalkylalkyl wherein
cycloalkyl and cycloalkylalkyl are optionally substituted with one, two or three alkyl.

15 {0119] Within the above preferred groups, a more preferred group of compounds is that
wherein:
R is hydrogen, hydroxy, methoxy, ethoxy, n-propoxy, iso-propoxy, methylamino,
ethylamino, n-propylamino, isopropylamino, dimethylamino, methylethylamino, methyl(n-
propyl)amino and methyl(isopropyljamino; more preferably, hydrogen hydroxyl; methoxy or
20  dimethylamino, even more preferably methoxy. Alternatively, even more preferably
hydrogen;
RY and R% are independently, fluoro, chloro, methyl, ethynyl, methoxy, ethoxy, thiomethyl or
methylsulfonyl, More preferably, RY is hydrogen, ethynyl, flaoro, chloro, methyl, methoxy,
methylthio or methylsulfonyl and R™ is hydrogen.

25 [0120] Most preferably, RY! i methoxy, RYis hydrogen or methyl, fluoro, chloro, or
methoxy and R% is hydrogen.
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5 Ris alkyl, preferably nethyl; Rd2 is hydrogen or nethyl,
preferably hydrogen; and Rd3 is as defined for subgroup (i)

i edi at el w@ahovenssss| 01221 (iii) Preferably, R2 is a grpapusfoos025996
fonnula: Rd Rd Rd Rd Z | NRI3 Zzb / N\ Rd3 Za &R N\ Rd3 Zb N Rd3

\ or R la¥ 0-2 --. WO0-z R 10 Z
and Zb ar[glélkdgllen%l)feérf\%wyé 1S€IA@%IEI?O oglgn be replaced by R, preferably

-0-; Ris alkyl, preferably ,nmethyl; Rd is hyg)rogen or rret hyl ,
preferably I"I/?chrzogen and R 01'25 as defined f r*2subgr oup BIo)z above.
[0123] Wt the ahove gr i nore preferr Z@r oups

cont ai ned there 15 mék of ¥t ed gr NgoRBoundszaj gt gt R®
@, ings are g alll y substitluted vm'thometc{;yl,

wher ei n tH@
n-propyl, i-propyl, n- butI;{I , I hyI ;jropI/qIj 5t hyi propy
tert-butyl, 2,2, dimethyl propyl, 2- di net hyl propyl |

1,2, 2- trlnethylpropyl cyclopropyl cycl obutyl, cyclopentyl,
cycl ohexythergycl opropyl met hyl , cycl obut yl net hyI cycl opent ynmet hyl

and cycl ohex {met each of said cycl oal kyl and cycl oal kyl al I%:I{
ri ngs bel%gnd)é epgndzptly uB ser-tNH-aehel ttlhl%ﬁé be eeplaved by Bubisfarably <@t

i ndependently selected fromnethyl or ethyl, preferably nmethyl. 25
WO 2067100688831, BeFéabz08h125996 [ 0124] Wt hin the above groups
(i)-(iii), and nore preferred groups contained therein, a nore

pref er r edRY1=QyBro@én SORBEYN Bfefdrsbly Artroghes@i N the Rai rings are
optionally substituted wth am no, nethylam no, ethylan no,

pr opyl amyio dedipBichy!l et hyl am no,
2- et hyl [Iir‘olgf%ggn@negﬁ%ug theIzrop%/IlaﬁlSIno 2, 2-di met hyl propyl am no, 5

d | am h I I I
cyel obut JGH nst RS p LREE S EBRRRY X A oy - oY oM

cycl opr opyl metfgyl am no, cycl obutyl nmet hyl am no, md

m t : R m @Rds
R/ ma E or Za I P

10 Z'and Z°are i_ndependently —0O- or -NH- H can be replaced by R, preferably —O-;
R is alkyl, preferably methyl;
RY is hydrogen or methyl, preferably hydrogen; and
R® is as defined for subgroup (i) above.

[0123] Within the above groups (i)-(iii), and more preferred groups contained therein, a

15  more preferred group of compounds is that wherein the R® rings are optionally substituted
with methyl, ethyl, n-propyl, i-propyl, n-butyl, 1-methylpropyl, 2-methylpropyl, tert-butyl,
2,2 dimethylpropyl, 1,2-dimethylpropyl, 1,2,2-trimethylpropyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl and
cyclohexylmethyl each of said cycloalkyl and cycloalkylalkyl rings being optionally

20  substituted with one to three substitutents independently selected from methyl or ethyl,
preferably methyl.
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cycl opentyl met hyl am no, cycl ohexyl net hyl am no, nethyl carbonyl am no,

et hyl car bonyl am no, propyl carbonyl am no, 1-nethyl ethyl earbonyl am no,
1, 1- di nmet wo atohydsemr bonyl am no, 2- et hyl propyl car bonyl a0T/mez006/023996
1- net hyl propyl car bonyl am no, 10 2, 2-di net hyl propyl car bonyl ai ni no,

1, 2- di mefoh4ipr Ui aE pRy! g@dﬁp@@% ~(ii), nd ﬂioi’éaérbﬁé{-r&[ SRVb MBI BLTLRACa

cycl opr opyl ear bonyl am ng, cyclo utyI car bonyl api no,
cycl ope @9‘[%?%’6%38@ HBCDUH&P@F"&%WF wherpis %rﬁlﬁég are optionally substituted

R b e A L S e

rlret h ?xylo@m&rylﬂﬂasﬂmnmo ibmdmp@:@mimnyda aﬂnetbylpli‘oﬁylpxmpmzyahmbﬂm}plr@?ﬂmno
me -e onyl a
2 ety Gt ARG ALRAIMER. R B i By B AR s R b W tagnino,
e s b S L By R Tt o, OF

i v
preferr ecd’cg%ﬁfﬁﬁgs%ﬁ%a%ﬂa %‘B?‘/’ge %?@’1 g&“ﬁ‘&}ﬁ%ﬂg\éﬁlﬁﬁwg{j 20 therein,

an even Jipylerhs a%ﬁ@qar@gmpoogylaﬁl%m%%mﬁyx&mnmgﬁ&I1n1~ Xis -0-;
R is alkyl lotlonall substituted w th al koxy 9{¥th| , or
y

al kyI sul t%l@ﬁghw etwlqaéwwlanawﬁﬁwthylmopylgsfbmaféamm atkghylppapeicerbebypmino,
| k I, n-

put o, B SRR Pl B 20 ZHle RO B min P 0PV 1

1- Pﬁt hyI Cbm@ﬂslylpromdmhdmylapllmpymlomom&cadmnhlﬁmt' h;t, ?j'qlotmy;dttamq»nnfiayﬂino,

met hox 2- i Qe o

ot by SOrP SIS EERIANS, S ot TRaont e b epropimatpgpeponyiamino,

cyc: obluLzylblmbuﬂsry?cthﬁbxfrwnylmm;ogﬂnpe%ﬁﬂeﬁpldmﬁtaﬁﬂmb,kyI ?r y![ grt I

cycl oa refe - e e me ro er u

czcl opr o%whgﬁyﬁ@ﬁ@?aﬁa%Pn%WBH@%‘?xw Q‘fyi %Y?Egg‘fné( 1P y | )c/)r

cyclighexybp oxgrﬁarMﬁﬁﬂiﬁb O0E8381 Rt dIBe0 Pamthdd 9 19Gim bl H2EhoxyBdrb M i dthio,

this graup 1) an nrore preferred groups cont ai ned therein a
pref er r 4§ RS’F‘ CEPARSHRO, il sngthgproppraicap prylgming, -=%:OCO\IHR6 where R6

i s hydr Q@eBhyRkdpekycaedi Hﬁin‘f(y |1;z AfdinktopoYlcliséBiLanal k)| 1-wher ei n
the aromatic ring 1s optionally substituted with one or two hal o,

pr ef er astgpethRgropoxpygabewlepyp, ~ 5 - CH(CH3) R where R i's phenyl,
4- chl or ophenyl, 2,4-dichl orophenyl, 2,4-difluorophenyl, 3,4-
di chl or d@l%t]uyl(,’l) 3 Wiﬂdhﬁhqabomxheﬁagrbd gronp (Yrand inore prgferrefPiafups adttyinedr6

S o2 AR R BRI Rl Ll 3 b B R RO 1) and rore
Xis -0

R! is alkyl optionally substituted with alkoxy, alkylthio, or alkylsulfonyl, alkenyl, alkynyl, or
cycloalkylalkyl, preferably alkyl or cycloalkylalkyl, preferably methyl, ethyl, #-propyl, #-
butyl, n-pentyl, prop-2-enyl, propyn-2-yl, I-methylethyl, 1-methylpropyl, 2-methylpropyl, 3-

25  methylbutyl, cyclopropyl, methoxymethyl, 2-methoxyethyl, methylthiomethyl,
methylsulfonylmethyl, or cyclobutylmethyl. More preferably cyclobutylmethyl, ethyl, or n-
propyl; and

R*is alkyl, aryl or cycloalkyl, preferably, 1-methylethyl, 1-methylpropyl, terz-butyl,
cyclopropyl, phenyl, or cyclohexyl. Preferably R is ters-butyl or cyclohexyl.

26



preferred group of conpounds is that wherein: E is - COCOORLO where
R10 is as defined in the Summary of the Invention. Preferably, R1O is
10 - CH2C=CwyO 200H23BRB8CH2, n- propyl, 2, 2-di nethyipropyl, earbsxyaesiyl
nmet hoxycar bonyhnet hyl , tert-but oxycar bonyI met hyI -CHZC(O)OCHZC—CH

-CH2C( O 2

-CHZC(O)W%H g—lg%( gl\ﬁd%gﬁa% enet hyI p%g i § Yet
anot her gr@%mdgdurgwﬁn@glmﬁndmﬁrﬁ@tmhmemf Forrml a (1) is that V\/nerel n
R2 is 15 a group of fornmula (b): Rd Rdl Rd3 Rd2 N (b) where: Rd

|h sI hyldrk ogen rdﬁ%@iwﬁbﬂeﬁ@s hﬁﬁ@g&@,,aﬂé}g lcyélélgﬂkﬁparaﬂaga Iokhétalmgﬂa&.yl wherein
al oa (0] a yl su on ar | hde

hydr ogen, HeATRALC Tl O PR Ui T 2 0 PP ISR TB g R 1slopggpyl
and Rg org HBRQVIB@@REQH%@F& choHibhEl{W m&@merc@h@m 2@-di@tﬁb%h&ﬁw>ﬁ 4-

are attached form4 - atom het erocm);c yl wherei n one or
two ri ng dehémrephens, ﬁ,épdlﬂ‘e@aplwpyloﬂry@@ﬁm&yl EadbiveRE wé:yalépr@pﬂcycl yl

ring is optionally substituted with one or two alkyl; 25 Rd3 is
hydr ogen,[0E7kyI(b) cWatheathiygroor Cayd OO lakd/ matepréferre® Ero\ms Q0@Tied05B38 a

PCT/ US2006/.025996 12 rably, Rdt is hydrogen, hydroxy,
al koxy: &FSLREC %P‘&R/‘I[’PWFHS“%#QIEIF’&F‘@I%% no; Rd and Rd' are

i ndependent | h drqgen, alkyl, halo, al koxy, alkylthio, or
al kyl sul fiois rAgeiRs éfaﬁ?ﬁ%’@é‘hﬂw&%mm’o?f wvs%lftq@y#’refsra?mléO}S

Wt hijg th a@q&hﬁ of
corrpogndse?% t a*t-@%gjeciq%’ ,g.gg#,g}sg 2?%1/ B%%e%rr oxy, ’Itohoxy,
et hoxy, mgtticxgcaryonyilmethpl; mnsmyoxwmbd)mﬂmﬂhylg}CHgél(@)ﬁD@mMH

et hyt (n CROYPF SR RS o ROl Sobr By ik Tk G Pl

hydr ogen _gMoc@3M{CHAE L Oe@(ONELH,CHrERh W 2tfhefsth@ven nore preferably

nmet hoxy. Alternatively, even nore preferably
[0128] (D) Yet another preferred group of compounds of Formula (I) is that wherein R is

15  agroup of formula (b):

where:

R% js hydrogen, hydroxy, alkoxy, amino, alkylamino, dialkylamino, haloalkoxy or
20 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;

25 R® is hydrogen, alkyl, cycloalky? or cycloalkylalkyl.
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hydrogeh; Rd and Rd2 are independently, fluoro, chloro, nethyl,

et hynyl, methoxy, ethoxy, thionethyl or nethylsulfonyl. Mre

pr ef er abl y wdrehoisoseysdr ogen, et hynyl, fluoro, chloro, neebylus2®tzoxy,
met hyl thi o or nethyl sul fonyl and Rd2 is hydrogen. 15 [0131] Mbst

pr ef er abl dt ,.J S y, Rd is hydrogen or methyl, fluoro, chloro,
or netho 9:@@%?5%3 drogen. [0132] (1) Wthin the above

preferred _group (D) .and nor referr roups .cont ai.ned therein, an
even nDreR%rl%m@FQE@& sy ﬂgo’gy@ﬁ’ﬁ‘&?nggylg‘ymf)ﬁﬁfha % Xis-0-; 20

Rt is alkyl optdi onal ly substituted with al koxy, alkylthiqg, or
al ky! sul f&hand R attkémighendgntby hydrogesy allodyhale alkriy: alkyifiio, o allpdsulfonyl; and

al kyl or gycl oal kyl al , bly nethyl, ethyl, n-propyl, n-
butyl, n-%eﬁ%%xdrér%‘eg’pqwlgﬁyfﬁé%%@pyn- 2-yl, |-methylethyl,

1- met hyl propyl,_ 2- et hyl pro - et hyl but I opyl .
e RS SRR R b UL BE ounc s
met hyl sul {payilmet hyl , or cycl obutyl nethyl. Mre preferably

cycl obutyl net hyl, ethyl, or n- 25 propyl; and R3 is al kyl, aryl or

e e BB SN Sl 5 DB a1

cycl opropyl, yl'." Preter abfy_ is tert-hut yi or
cycl ohexykthylp@Hd3%-plapylatinhiispprapybumire dimahydaeing(math gatyiesrieo, methyl(n-

preferred gr S_coni ai . therein.a. (eTiTr o Lo
Phat whor BRRBE G B B6% bistn 3o nedt b ED, B AR rth AT oF
wher e1(R6 {limeityihitige Rveradbsyd prefoyablyoatbthyty, Adtealakiydly, aven hetreproferaiky |
wherein the aromatic ring is optionally substituted with one or two
hal o, pref¥¥e8fy R6 is cyclopropyl, -CH(CH3)R where R is phenyl,

4-chl orophenyl, .2, 4-di chl or ophenyl , 2, 4-difl uorophenyl, 3,4- .

di chl or opﬁgﬁ}d R™ gredndspeadsstypirars chlog, mefh gfpmy.s Wﬁh%%éﬁwaﬁwm%l or
'S _cycl OPgileutrihl, R prcfolapty, (Wi hdfgou, 0511, Buci o) mathel, MGy,
preferred groups contai nped thereldzr] a preferred group of conpounds is
t hat wher siethyltlo ios meOPBIERLY andh Br as Ry@oges. as defined in the Sunmary
of the Invention. Preferably, R', is -CH2C=CH, -CH2CH=CH2, n-propyl,

2, 2- digret finbpr omsokt prefrabtys Rifeis mythoxy, Rétib bydregentvo methyhtftupko, chloro, or

tert - but oxycarbon ethyl, -CH2C(O OCH2C=CH, 10 - CH2C( O OCH2CH=CH2,

- CH2C(O) c(ﬂ@&t?ﬁ , -lséﬂéff(@NHZ, -CH2C(O) NHCH3, - CH2C( O) N( CH3) 2,

- CH2C( O) NHCH2CH=CH2, or 2-phenet hyl . .
[0132] (1) Within the above preferred group (D) and more preferred groups contained

therein, an even more preferred group of compounds is that wherein:
X is ~0-;

20  R!is alkyl optionally substituted with alkoxy, alkylthio, or alkylsulfonyl, alkenyl, alkynyl, or
cycloalkylalkyl, preferably alkyl or cycloalkylalkyl, preferably methyl, ethyl, r-propyl, n-
butyl, n-pentyl, prop-Z—enyi, propyn-2-yl, 1-methylethyl, I-methylpropyl, 2-methylpropyl, 3-
methylbutyl, cyclopropyl, methoxymethyl, 2-methoxyethyl, methyithiomethyl,
methylsulfonylmethyl, or cyclobutylmethyl. More preferably cyclobutylmethyl, ethyl, or -

25  propyl; and '

R® is alkyl, aryl or cycloalkyl, preferably, 1-methylethyl, 1-methylpropyl, fer-butyl,
cyclopropyl, phenyl, or cyclobexyl. 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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[0135] It should be noted that reference to the preferred enbodi nents
set forth above includes all conbinations of particular and
preferred JYOuNZ0EAI%ess stated ot herwi se. 15 GENERAL SYRGHEFHOS/GSHENE
[ 0136] Conpounds of this invention can be nade by the nethods

depi ct eld Hia—thGECDIQ’HRf ivtiere RS ¢dleyieses oy, d?elﬁé)ﬂwl, 8RS br Adterosatiiyl WE@ein
mat eri al s, and reagents ysed i reparjng these conpounds age either
avai | abl d% %rew%%%w@i’a?naﬁﬁﬁ%ﬁmd Wi P TR Bﬁ?,d%ef’é%gm Rafs ggglopropyl,
(M1 WaUke@H(diﬁ@R)Whe?QR@@ﬁﬁ"b%ﬂl‘, 4alokphesy 1, Sakichiotoph@iyl, 3 HEBIoRiphekyd B, 4&.
Mb.) or are prepared by nethods known to  those skilled in the art

f ol | owi ngliglaeritparled. 4shftugrephenyl or myeitir ik dyefsigely, Bsispyeleproanld
Fieser's Reagents for Organic Synthesis, Volunes 1-17 (John W ey
and S6ns,[01891)(b) REdtHis thirew Btang D) «Gd rmvospréfenpd grodps corbdinedetherdinh

and Suppl enental s sevi er. Scjence .Publishers, 1989); Organic
React i ond™® %‘f‘ﬁﬂg@( %—cﬁ’ﬁlpf’%dﬁﬁs W{]‘@’iﬂﬁﬁd Sons, 1991), March's 25
Advanced Qrganic Cheni st gﬁ, (John Wley and Sons, 4th Edition) and,
Lar ock’ s B eonBE&Ehs Miered giams defined i ths Smmesne! thedvemion iPsefarebly) R is

ahi oh t ho ESmGr Ge ST F L PR b P01, e SR "
vari ous émnﬁ:d‘}dycabdargm_ﬁeTpl, tdnelmoi h}@ciﬁbmémh a?ﬂl, Krﬁiﬂﬁﬁ)e(?aﬂmaﬁﬂl be

o SonDsur OB S5 3 RO s pg 098996 Mo TS8P UM I 1 ng
mat er i al scENd(G)ReCHN, eCopdiGNeRECHIS, ! @3CHi-ashyRYbe i sol ated and

purified if desired using conventional techniques, including but not
limted fah | t ' 1154 1 ' r 'nﬁgh' SBlge aphy
and the ﬁwg, ét%h%egp?égﬁ%dt%%% %r}gﬁ%rﬁé%%%%e Lrg‘%}ﬁsg&?gnven??{)nal
means, i mudludds al cphbisiies of partitwantapd aredersydamtupa hnlgsst stated GheroiB0]

Unl ess specified to the contrary, the reactions described herein take
pl ace at atnospheric pressure over a tenperature range from about
-78 Cto about 150 C, nore preferably fromabout 0 C to about 125 C

and ngst preferably at aboutpNeRA(S¥YNERRTENSCHENMEPEr ature, e.gd.,
about 20 C. [0140] In the reactions described hereinafter it nmay be

necessar 3{%%]%% g r@%}rﬁ;ﬁbﬁg&secﬂqﬂlk et A 6 1’119&'@%@5 %&E@}is ﬁ%’ictga(ﬁ’lrmé geaction

hydr oxy, no, thio or carboxy gro e these ar

desi red ischetree sfiawrabelgr.oduct, to avoid their unwanted partici pation
in the reactions. Conventional protecting groups may be used in
accor dang@3m t IThskardrrmatpiaciidaesgehno nseddn prephy thee cdmpbur(ds angthand

PG M aw\{a\%ili[aﬁlei f?on'; E{grg}ngr%}ajl \s/uepp 1er% %\9&1 ais I}dd%c%aéﬁecmica Eg.i, ?D%Elx;;.ukee, Wis.),

20  Bachem (Torrance, Calif), or Sigma (St. Louis, Mo.) or are prepared by methods known to
those skilled in the art following procedures set forth in references such as Fieser and Fieser's
Reagents for Organic Synthesis, Volumes 1-17 (John Wiley and Sons, 1991); Rodd's
Chemistry of Carbon Compounds, Volumes 1-5 and Supplementals (Elsevier Science
Publishers, 1989); Organic Reactions, Volumes 1-40 (John Wiley and Sons, 1991), March's

25  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,

29



John Wley and Sons, 1999. 15 [0141] Conpounds of Forrmula (I) where Y
Is -OC(ONH, Eis -COCONRSR6 and X, R, R2, R3, and R4 are as

defi ned i nywidmoBensgmry of the Invention can be prepar edPGIUR0OEEER Ng
as in the follow ng Reaction Schenme 1 bel ow. Reaction Schene 1 R2 R2

1010 WO Ty oetos e el e o oo
0l R ﬁ:dﬁﬁaﬂiﬁaieﬁye:d(iﬁ}ﬂcg)?oﬂﬂengmgl tg}thﬁques,]mcludin@bhtrﬁk}igﬁt;ﬁt;ﬁﬁl&itiorv R2 X
bCr/ Us200Br 80 sy, cligmsEre b ke ke SR ARBARER Phg gr oup

PGL such @grab@fibeddidhPoss fnBonu hleansbﬁﬁmh@wy@w@&ﬂmtmd s?é’b&al dake, in
a pyrrolidine conpound of formula | where PGis a suitable carboxy

I
protegt mqg}ﬁ]ouﬁgﬁs%f BLERADL ANy, BOTkalli R delaad Fordlf 118 ThRE G, | 1

t he nvéent1ron provides a conpoun ormulla 2. The
reaction musjjhbm@prsssﬁreemmt ofeatpefapire tange-Eninrab o9 EC e sipuly i BUE, dwpends

Cort - but SRebRoRgE ope S T BaTeR oy o bapRATRRl =t Mgt Srmmbiey

as hydr qgllﬂbgﬁmge a(gl dbouwt 28RCOr gani ¢ sol vent such as di oxane,
tetrahydrofuran, and the like. Qher suitable nitrogen protecting

groups W fpiydieanithdrraGRAE UldcARS HeinaPif & hidg bb R8EBsARy RN Fotect reactive

10  functional groups, for example hydroxy, amino, imino, thio or carboxy groups, where these

are desired in the final product, to avoid their unwanted participation in the reactions.
Conventional protecting groups may be used in accordance with standard practice, for
examples see T.W. Greene and P. G. M. Wuts in "Protective Groups in Organic Chemistry"

John Wiley and Sons, 1999.

15 [0141] Compounds of Formula (I) where Y is ~OC(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 1 below.

Reaction Scheme 1

2 2 2
alkle )
(N-N/ (_)WOPG (;OZH %]
| H R’ alkylo /%r
PG1 O ﬁ
3
R? R2
OH
% szv’\(NR*‘R‘* Uﬁr 1 Iy
alkle S alkylO ﬁ/]\[( 1

R?

alkwo ' &r(}wkl \/U\“,NF&R&

®
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removi ng them can be found in Geene, T.W; and Wits, P. G M;
Protecting G oups in 10 Organic Synthesis; John Wley & Sons, Inc.
1999. Conpounmaw7/eis8i8or mul a 1 can be prepared by net hodBCWEBI004I268m
in the art. Some such nethods are described in US 2003191067, US
6608027, 0542G5RectidR BARABATo pldBoGROBRATPGRARN WDL00RLA2RRRL t he

di scl osures of which are incorporated herein by reference in their

entir et y. bepeylopgrarbpnds andribe bire, Empraiotiding compenndef ol hvhere BE is a
formul a i : ' ' h y . af g tion
inder pert oS Pt o @R AR oLy M X ARERY 02 AR VAR
formul a 4Sumearg offthe Snve@i@G{ BoMdes apeniRand of fitkylh 2. The reactat ¢onditivss
typically arried, out.in the. presence qf a,suitable coupling agent
b e B Gt hine BropPatnR PP ereath o S ShtE T o Retn R
Q}eﬁ af | uor@mlﬂpl@pi:ﬁaﬂfi iS(NtBISt\ImN llj\/lﬁz)rbonyl, it is re;]nojved by trg:atmer;]t of lfvirith an acircli suchhas
enzotrigzol-1-yl-N, N, N N -tetranet - ur oni um hexaf | uor ophosphat e
(HBTY), 29 CJ(‘I?n‘éE%lBé‘h%?rEﬁ%E Splyept 91}'55% 2q Gipapeg e oty dnch ooy ther
hexaf | uorQphASRRBES rbBdtdls groups with reaction conditions for putting them on and
1- (3-di et hyl am _nopr o%l ) - 3-ethyl carbodi i mi de hydrochloride (EDC), or
1, 3- di cy crapeRy fhemcentbe doundi ia &r¢med) W.opd (VoHa R, (7. My Prageciing Sequps irof

1- hy dioxy, ' (Wﬁ@% ,

N, N- |0i so% g%?ié%th%%grhﬁ%r?e, t ?e%@%ﬁ%%%?ﬁ%ﬁ%ﬁo@%%ﬂﬁ%ﬂ beapr{(elpaﬁ%ie
like. Thy mebabkivall inownypiteat Wogwsuihadetheds azsgt deg@ritted i8US' 2003191067, US
pr ef er abl | I cti 1ne

o gani o SSP8T B8RRI VR YD P s 2B T A g PO R Pl of
nmet hyl enexidéll ot iderpoettdiicoéiobyrefavencetih éhelrickiety. acet oni tri | e,

N, N- di et hyl f ormam de, ethereal solvents such as tetrahydrofuran,

di oxane, (a3t hBedtink® FcombSiddl Bwith Ae48ab addoNfrAtiadSwidre RF Bra8dbfhed in
are either conmercial lﬁ; avai l abl e or_they_ can be prepared by nethods
\

wel | IRnovihe Sypmanyef theInveygiop yades pemishn oublinesrepptiop gandidensdryrdss g i n

compound 4,BAdordbiaiid 4 WAER'Y AAYREHHNIAShE R* VEA! ¥Bé RalRAGE LypRally
conditions provides a conpound of formula 5. The reaction is

t ypi cal | yarredoni indheopresenpe of adibleramtinprgene, | it hi um hydr oxi de,

sodi um hy Lde. d | j i d:

et hanol ¢ e iebiiaBRoL SRyl e BB BAA0Y B RS BhosPHES 3B PR o

[ 0145] Tr@atmetiazaf] -glaMpoM N -GtaintthylanozuhhdxailopenphosphatelfBRAT).de  of

formy.a 6 de ti.djic upli reaction conditions as. d ibed

IO Ll 2 b o DR T RS R e R g e re

be pr _epar1e@-d3mem91_afi@1d§)r )LSl(-BmQIUﬁlrbbdiirilﬁhehﬁtrb?m (BDGMﬁrqtn-diayumlhexyL

Compound CEo4mEe SO SB BRAUAR 3t HOSBRAe S5 Sty DFECHHRE (B Rnes &

i s descrigagethubRasSENe B schrBAINY amine, triethylamine, N-methylmorpholine, and the like.
The reaction is typically carried out at 20 to 30-°C, preferably at about 25 °C. Suitable

25  reaction solvents are inert organic solvents such as halogenated organic solvents (e.g.,
methylene chloride, chloroform, and the like), acetonitrile, N,V-dimethylformamide, sthereal
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,

30 [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,
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Briefly, after suitable protection of the am no group (for exanple as
the t-Boc carbamate), the ester group of conpound 17 is renoved

under basi VIETHSESI s reaction conditions to form thePEBFPEEHEAUP g
a- hydroxy acid. Treatnent of the acid with an am ne of fornula NHRSR6

under COUy] hg]gt ’E 5 RAG1nPSF SRpetd PREL bR LLIWRE yANinasbb:aAtd %Z8shula 6 under

hydr ol ysi's of amne 10 protecting group provides a conpound of
formul a 6peppom4:61]1p1mgtrmcnen ¢anditipns tath@,esm mmpwuiwg agpaypovathofifermula 7.
carried o i r n t

stch as cranme BEbug R SRS bbby bpmeARaFHLAR RO Bt fdr s
reacting arbﬂes&tibéﬂ iamleaﬂhmmkmgekaaptesjé{efcfrenthath&eloT\heCmtdmd|5oams

utilized iin this reaction de n the. nat.ure aq cti

Hori var s vitho b sompong 1 gwifbesarniant orocitedinichShe ¥ BoBf) )

5, the reagid0anbSufial dp@ﬁécmﬁoﬂtﬂe ﬁﬁﬁo%&”&@?ﬂﬁexe@ﬁpl@a§&bt-@%@albaﬁﬁe), the
(e.qg. trlethylarnlne i sopropyl et hyl am ne, pyridine, and the |ike).

Sui t abl e esteagrqupef sempawed 7 is mopedipidsr basisilydro W@%ﬂt@n goRditiops to form
acet oni t r@h@méﬁpah%h?&g&fﬁ@ﬁﬁaﬁu gt SHMPIRIR D 0 mirof AhuBMTRSE

m Xt ures ereo roxy group in conmpound 8 with a
sui t abl e wndedtaupligg reagmtcosimmsafgllmmﬂqawlﬁe‘i hpithysinef heawintes a

corrp d of, Formula (1 20 [ 0147 ds of Formula (1) where Y
i's O)}Nplt-emrggrgupmp HBASJ(&)%E‘%%RZ R3 and R4 are as
deflnedlnthe Sunmar y e I nvention ca e . .

pr oceedi ni§14d |'ﬁ1t?rﬁ%t“1’351 F . %@Bﬂ‘fﬂ T® °§E g& B‘gt vﬁs%‘)é{m\?@my nto
2007/ 0058§18a0Pg é&@&&%ﬁ@@&%ﬁ @s adRE A&l de ORI Pester Rd Xod 182, B2 theh Radking
ORR3 OoPG aIkyO~N HNII NHOO z 00 alkyl H

4 X Rz 9 lRmth(an @-hs@r@cykaomd@qﬂmla 6a| Top (cppdafiens ytikizesd iRyhinreasiien depeqd
IHOO f the gature of the aRave acid derivative. For example, if'it is an acid chloride derivative of
15 5, the reaction is carried out in the presence of a suitable base (e.g. triethylamire,
diisopropylethylamine, pyridine, and the like). - Suitable reaction solvents are polar organic
solvents such as acetonitrile, N,N-dimethylfonnamidé, dichloromethane, or any suitable
mixtures thereof, Oxidation of the hydroxy group in compound § with a suitable oxidizing

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

20  {0147] Cc;mpounds 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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X OR3 CNTf~ NRSR6 alkylNHA NN 101 HOR O m [0148] Renoval of
the Boc group in conpound 4 under acid hydrolysis reaction conditions
provi des aW@®NHYIEENpound of fornula 9 which upon reacP¢ BRSPS
al kyl isocyanate 5 provides a ureido conpound of formula 10. The
reaction is carried out in the pReaciivieScdlen? or gani ¢ base such
triethylamne, pyridine, and the like and in a suitable organic

sol vent such as leehI oronet hane, and the |i ke. The ureido corﬁaounds
can al so be prepa;(ed by ot her et hodsxﬁvell known in the artxSuch as

reaction of pu 9 with carbanmoyl_sh; des Conpound 1 i's— he
converted to dopd Fornmul a (I %( gedi ng as ﬁ%/bm
10 Schenwlkioa NSA IarI y— Conpoupnds rmul a (1)H

I fkyl

ot her than al k¥ prepared by smbstl(?utl ng al ky E‘oc anat®
with aryl-, het erQaryI ool aral kyl - i socyanates or ca bamyho

hal i des. [0149] Sim I arl)y, compound of Formul a(]) wher.& Y is - CONH
or -S2NH can be by reacting conmpound 9 wi th an acyl ating
agent or fornula R4 %H\/ely 15 under com;dl &? ons\ wekl ~ RRomsgs
in the art. [O0dB@H /LZV ti er, corﬁTO_tTn’ds g(fml_lz aNT

prepared from conpount by “deprotecting t He’aci d pr &t ectd ngRIgroup

to give the correspondiing acid. The acid is reacted h the
a- hydr oxyam nocar boxam de26 foll owed by by renoval of tfie Boc
[al kyl OC(O) -] group |nxthe resulting product to give the free am no
conpound. Reaction of m no (33 007/ 003838 PCT/ US2006/ 025996

conmpound wi th al kyI arryl hal i de gives conpound 12
which is Tﬁ"‘ﬁalkwmﬁluém o] corrpo d of Formul-a (1) upon oxidation of

t he hydrox[ﬂ gr oup a'§ descr ibe above. [0151] Compounds of Fornul a
(1) where Eis -COCOCR10¢and X, Y, R, R2, R3, R4, and 5 R10 are as
defined in the Summary of the Inventi on can be prepared by proceedi ng

as in thep148p! RewioRgl FeRcBdORofCiAeRpsutiel iller REEEYdrélPsiSESABHIR odndiflons
provides an amino compound of formula 9 which upon reaction with an alkyl isocyanate
S provides a ureido compound of formula 10. The reaction is carried out in the presence of an
. organic base such triethylamine, pyridine, and the like and in a suitable organic solvent such
as dichloromethane, and the like. The ureido compounds can also be prepared by other
methods well known in the art such as reaction of compound 9 with carbamoyl halides.
Compound 10 is then converted to a compound of Formula (I) by proceeding as described in
10 Scheme 1 above, Similarly compounds of Formula (I) where R? is other than alkyl can be
prepared by substituting alkyl isocyanate with aryl-, heteroaryl-, or aralkyl- isocyanates or
carbamyl halides.

[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

15  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 reacied
with the o-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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yl O N~OHDLON- .O ~p N~ (CH3)2C(OH)CN p RLORL NI O RL H2 13
14 15 HOH CH3COCl OHR2 p NORL RL OOH CIHH2N O Rlo ii 5 O N ~0 Rlo
Rl O) N Rwaeogoddsal kylOYN~ 0 O O R3 (1) [0152] Trear/msaens/ak99s
aN- Boc- protected am no acid corrpound of formula 13 with N, 0- 10

di mret hyl ami ne u di W]ﬂ h

Vi nreb aﬁ@@“ﬁ‘g%ﬁh&ﬁgpg?&fﬁg E?fgﬁﬁ ca'j].)&m %ﬁ%éogi VIééq Oﬁnc])‘?lrir%)l @aﬁ; be
prepar ed ¢dhoeRedaovenpomldlof Fomwdi (b exidation aﬁhdhydmiﬂl group as descrlbed
tert- butOﬁycarbonyl anhydri de under conditions well known in the

art. O he? %8kt abl e am no protecting groups can be utilized as wel | .
Treatnent of conpound 14 with a suitable reducj, %ég)ent sy

a
i t hi um al0d&Ini Gwnnwﬂs gbFormulp @ ivhepE és &%Té?ﬁ)% YyvRAR st’e R cad

t et r ahydr gfo , f
Formui s o iR goil th B Sk b PMe IR I ERE pRRRRAT B BLHRTIAR R
provi des mOwhlgeradtﬁamMmheBﬂaelowhen reacted W|th acid halide in a
hydr oxyl conpound of fornula RLOOH where R10 is as defined in the
Summary of the Invention to give r&RtioRbédegeB/dr oxyl ester conpound
of formula 17. 20 [0153] Treatnent of conpound 17 with a conpound of
formul a 5, underH peptide coupli n%b gonditions as desgrl bed earlier,

foll owed b of th | .cQroup in éhé,j sul tQHﬁ)gC(Ob)CUduct
provides a c u;wd of “Formulla 1) 1\Aﬁ’ere—‘r“-|s NHl anrd—R4—is

al kyl,  Conpoun Forrmula (1) V\/ﬁ%reYls-G:(O and R4 is al kyl
can be convert e to ot her conmpounds of Formula (I') where Y and R4
are as defined nor_,he y of th vention as 25 dB%cribed
above. 34 7 3 @99@ [ 0.554] Con’fsoundﬁ f oo
Formula (1) wler@ E' s RIGDNRt 1le ¢ 1

and R12 are as defined in the Surrma 8f t he Inventlomﬁ

prepared by prdé€eeding as in alkylo N

o R?
)
[0152] Treatment of a N-Boc-protected amino acid compound of formula 13 with ¥,0-

10 dimethylamine under conditions well known in the art provides the Weinreb amide
compound of formula 14, Compounds of formula 13 can be prepared from commercially
available amino acids with zert-butoxycarbonyl anhydride under conditions well known in the
art. Other suitable amino protecting groups can be utilized as well. Treatment of compound
14 with a suitable reducing agent such as lithium aluminium hydride in a suitable organic

15  solvent such as tetrahydrofuran, and the like provides the corresponding aldehyde of formula
15. Treatment of compound 15 with acetone cyanohydrin provides compound 16 which is
then reacted with acid halide in a hydroxyl compound of formula R'’OH where R' is as
defined in the Summary of the Invention to give the alpha hydroxyl ester compound of

formula 17.

20 [0153] Treatment of compound 17 with a compound of formula 5, under peptide coupling
conditions as described earlier, followed by oxidation of the hydroxyl group in the resulting
| product provides a compound of Formula () 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

25  described ghove.
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the.follow ng Reaction Schene 4 below. Reaction Schene 4 O OONR
OHNHRL R12 p ONRNRIRZ2 HZNR NR' R12 . 5 ii [ 13 18 19 R2
)C 0 NYNRWKRO27TMSESR1L H al kylOY N 70 0 R3 5 (t) [ 0155PCTWHEAGGHREAI6 of
conmpound 13 with an am ne of fornula NHRL1R12 under coupling
reaction osdi t CoRsodEs 6f FhdlagdhoMRrdE RUCIRAR &R '8 R UndR OfR2 f1o% tilpd!,
18. Renoval qf the Boc group under acidic hydrolysis reaction, _
condi t i orfdg% o¥F @t delisdibiba Jummagheidhe Inyentipasan hopigparedby pigceading as in
conmpound : ihed above. [0156] Conpounds of
Formul a (tﬁé.fd\m%%ez{cg&}%é%gﬁggbgl .Y, R, R, R3, R4, and RO are as
defined in the Summary of the Inyentjon,gan be prepared by proceeding
as in the following Reaction Sc\r@i‘?ﬁé"%“%éemf‘ Reaction Schene 5 uH 0
ROUCH OH *O Il Ny-/\H+ON,, RO H2N, ,-L,Rs O Rl or WX HC] + 5 O

RlL Rl 15 20 MR2JHO NI Re H N 19 [0] alkylQu N$O (1)
@YN\_{LOH NHR“RBZ q/O\ITN‘ NRT1R12 HoNAS\RTTR1Z 1.5
o R 7 0 R ﬁ'l o
13 18 19 el
R2
X 0
[—HH\.)LNR“RQ
N R1
H
alkyIo N Ao ©
0o R?
5 @

[0155] Treatment of compound 13 with an amine of formula NHR''R'* under coupling
reaction conditions described above provides a compound of formula 18. Removal of the
Boc group under acidic hydrolysis reaction conditions provides compound 19 which is then

10  converted to compound of Formula (I) as described above,

[0156] Compounds of Formula (I) where E is -COR’ and X, Y, R!, R%, R?, RY, and R® are
as defined in the Summary of the Invention can be prepared by proceeding as in the following

Reaction Scheme 5 below.

; Reaction Scheme 5

o)
H ROLI OH OH
o.__N H
\hr\/J‘H—-— o N Ao i A
0 R or R9MgX Y R e Y R Mol * 5
5 0 Ry R,
20 21
R2
¢
X

HO
(HH‘)\RB
N R [O]
H 0 — .
alkylo\rrN\:/Ko n
o R

15 22
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0 R3 15 22 35 WD 2007/005838 PCT/ US2006/ 025996 [0157] Treatnent of a
compound of fornmula 15 with an organolithiumor Gignard reagent of
formul a ROWO mo7/88843X respectively where RO is as defi nedI/useoodiesyos
Summary of the Invention provi des a conpound of fornmula 20. The

RGBT R S %ufanwx&eﬁ%%ﬁlﬁgﬁﬁng SIS reibind

78 C'a in an ani ¢ ven such as tetr ran, and
like. Re nﬁfoa:laulangLha' B’Mgzg respistipelyp whete R® doastslinetl IZLIthmmmmpmﬁ the

reaction wit co ound n rea |on condition

oot | bolaBRAP AT e a0 ABIRE op- PheRtion o BRa tArdREort ghlope

hydr oxy!l r&b@&ﬁeﬁlbaﬁwémm@w&"@ @iia A drgahickolvent sacl 9 tetralyefofurin,iaad
O%NH— and R4 is al kyl rrpounds of For I1 1|(tkg&p{vvnere Y and R4

are

t hée lkeo Bgmoxal aidhig Brecgrop oo des sRTBPY PVEHLPR N an be
prepare @Iﬁ%ﬂﬁﬁ%rdnt&@ldco%i%%’égerea&ﬁn k& tasns g@é@ﬁ@éﬂ%v@ﬁroﬁﬁfew l:@}nﬁdtﬂid%er e

EIS- 4, and R$ are as defined in
Summary aS:fnnulae’ZQJ r@ed@ttmmf@mhyﬂ@xﬂrmtéw myvigeor esatoygd aéqumuiar(é)

ok " e SRE B GRE T &) R AR PR e Rl ©
>c<) g %3 / Zgﬂiga( gquﬁveneﬁm;@ {nfﬂ]le Stﬂnmehiy 'of (he RuveatidaybzDu-pher@ra o8 dowtiked z@ryma-o

10 [0158] Compounds of Formula () where Eis —-CHO and X, Y, R, 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 6 below.

Reaction Scheme 6

R
o X q 9
H i /
oyt Ao L Lo~y
= o H O R
o Ry il. & | N
S | alky OT \:_/&O
24
method A
R? a
X % T
[HN\)J\ . HN(Me)OMe) (’)\(N\AOH method B
. N N =1
H O O H 0] R [H]
alky|o\n,N\_/l§O N alkle\[rN\:)%o
5 g3 2% o g3
25
LiAIH,
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LUAIH4A RL rl R 0 X HNC! H[O) HN R OH al kYl OUN*O al kyl O(yNAO 0 R3
Ol R3 (1) 27 36 WD 2007/005838 PCT/ US2006/ 025996 [0159] Renoval of
the am no 0eTeNseRF gr oup i n conpound 23 under aci di ¢ RGHPBA09E128996
reaction conditions, followed by coupling of the resulting am no
conpound 15k aRe@lqule aafind prorsutif Sols R\bApsura Zamaetniiohydonay! a
24. Corrpound 24 is _then converted to a_ conpound of For nul atgl) V\/nere
Eis - CHO'B§U adibigns dollogvediby saunlng ok the sepu neramslwemun@w #Gompeynd
met hod A, t

oo on LR Eh £ B84 L6r GAP N it Eha M BBkt co o
conver t ed coropaundei Rominlaf) wherofE is f-@fﬂﬁrlvmr@aednwmhowmm wbthbhd @il dove.
group in 26 with a suitable reducing agent such as |[|ithium alum num
hydri dg t [o60pr Qvineiisd A, BRITPIH0 df Bk ekiar ditipumdby bask el erofysisreadiol and Y
is -OC(ONH_ 10 [0161£ﬁAlter natrvel ,.the ester %ﬁgup I.n corrpound 24

can be r eBRACEEPIGPIGYIdES 8 GPMRRHIG Of fERuHE 7T gVIHeion LoRGERD i Wefeh apide of
al um num hyginiade, R@dd%ﬁé’ﬂ/bfjtﬁe kR0 ?Slﬁﬁﬁ ] wthaeuﬁéb@@ﬁahmﬁg agdnP&dtHL@ f27

whi ch upon treatnent with an oxidi zi ng agent %Dovr des a conpound o

For mul a mh}umvhl@rném@ hydridetimnamien idesagompmrd)ofHormigds o sigeesE t5-CEKD andl B
(1) where;Yd Omﬁ groups can be prepared as descri bed above. 15
[0162] A corrpou of For nul a (I') can be converted to ot her conpounds

g];n![: g gﬂgh?] é}tg%t%eﬁéglg Oo]ﬁggliboippégnn%gf nd b%frecﬁlcegn\"alvltﬁ a(suPtable

al kyl at i oreiheing ydeat sivh a@hthaﬁn aluistyd Deitidy toptyvide istobiregdhding ARSI of
ol ysi,s, of an ester group; and thagse

containin oup, b hyd
cont ai ni n f'am@arrgngb jen arldlamgra&rﬁt REPVYSS acampad gf&ormula
cor r espongj ﬂzﬁe&mouﬂdﬁa;ﬁfy Rorgadosntil, )Cm@)cﬁﬂ@m‘b@m@fa (hormB & i éﬂler
containing a cyano group can be convert to a correspondi ng carboxy
cont ai ni n§oBBTRIEREaTerRipd gy dpsstihad ®O¥E- t he cyano group. The car boxy
group, in turn, can be converted to an ester group.

5 [0162] A compound of Formula (I) can be converted to other compounds of Formula (I).

For example:

[0163] A compound of Formula (I) containing a hydroxy group may be prepared by de-
alkylation/benzylation of an alkoxy/benzyloxy substituent; those containing an acid group, by
hydrolysis of an ester group; and those containing a cyano, by displacement of a bromine

20  atom on the corresponding compounds of Formula (I). A compound of Formula (1)
containing a cyano group can be converted to a corresponding carboxy containing 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
25  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 t’rle pharmaceutically acceptable salts
30  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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[0164] A conpound of Fornula (1) can be prepared as a
pharmaceutically acceptable acid 25 addition salt by reacting the
free base MS}MNYP0SBXe conpound with a pharmaceutical | y PEEESWIEEPE
inorganic or organic acid. Alternatively, a pharmaceutically

accept abligy ¢aqs erneatiiabidQR i88bdse Hrn of HIERHDOuAE oFPERALA(I( fah Hodiepated

prepared by reacting the free acid formof the_ conpound with a

phar mac e tont Bieloprresponding bise aildidemzali oz 2eid addifjernsadt foum.eFonexamplent ¢ and
organi c agj 4] . t i di
phar mace dorparR S IRERER (i kERNFad o R RARARELLABAR o P corsaponding
set fort Hrelibatdiey wetinpimithansitabdechdse (e.pf anthorsunppdhoride iselntion, sodium

Al ternatively,, the salt .fqorns of the. co nds, of For.mul a. be
pr epared hé'glio\?{fﬁies%ﬁdttge H‘e)' ghcgn‘gnpg?c{ ?ﬁ&“ﬁ@?gﬁ af gasgrad@h%?aﬁte%%f%g& 37
WO 2007/ QeRR3Rd - dSa 8661 8o R8Sacid Pilbeding héthfarseitabieiddd (o g. fiyeeochibsie
forms of the compounds of Formula (lI) can be prepared fromthe
corresporﬁﬂidn@%ase addition salt or acid addition salt form For

exanpl e, a conpound of Forrmula (I) in an acid addition salt form can
be converkw]t dlitehé-onides efspomaing of Feraulla@seniby prapaigdibygnsfhads kgown to

sui tabl e pase.(e.q. DA L.dens ' L. i de,
and the I %S)Ofgfl%é%%'%&%w Fgér{rdrr%x%glb%[ y%%dé%b%aseéﬁ g%}j%aﬁygﬁ%gé f% form
can ugl amﬂyigfzkédoﬂrmﬂéheacmorlfz&pfﬁmy Cgi)rvesxth ?uodxéﬁizligg age?ﬁfd.glf Wi Ei h a f
sui tabl e agi e.d.. rochl ori. cid.. ef.c). : e N-oxides o
conpoundd™ ‘For?éﬁrﬁ‘%nﬁ a%lﬁapeéa e’ﬁéclér%eg%e%%wgéﬁ’rpé:’f%g%csgﬁ%om to those
gf or di Najeta-sklotdpeiokybdiRoidlatid, dralie khedimpd sitable ncridegantesvivzet repar ed

y treatin

an 10 unoxi di zeqd form of the conpound of. FEg a (J) . w,th
2 oxi di 2P RgohE eHgon Siih 4SS UBER et PR R B e
per benzoip,g&akdsf tREERRRIuhSs Sotnula {1 i B brepoaes oy yiemoeide ofier d, or
the like) in a suitabl'e inert organic solvent (e.g., a hal ogenated

hydr déar spproguiels sksting B#péomet hane) at approxi mately OC.
Alternatively, the N-oxides of the conpounds of Fornmula (1) can be

pr epar ed {6167 tGenpounds diFoshuladl) 15 wayxptio:fomm eandrearenarsy fem & ¢xddes of

[0167] Conpound - For. in j. el r.m.c €,

From N- oXPRESVEP o EaRURHARY bfe o8 Bl fiEhab Ehp BllaRCoi PR

Ir ed EC i ng gﬁﬂ@ﬁ@d lﬁl_ﬁaasgaine, $i:1ji_liﬁrulbpr0&§udr%]rid¢r gdéiilmxbﬁehydﬁiﬁﬂ,i Hhhspiybtu;lrmdﬁlmﬂm e,

i t hi um bqrohydride, .sodi um bqrohydri de, osphorus tri. ride

{1 br ot QRbrOBH b e kES infro bl P et sBVPOF B felo e, et lcagecus
acet %itrdigﬁne’%mmg{e? atseaols 20 di oxane, or the like) at 0 to 80C.
[0168] Prodrug derivatives of the conpounds of Fornmula (1) can be

prepared [QYGS'TEtli}QQﬁg derivatives of the compounds of Formula (I) can be prepared by methods
known to those of ordinary skill in the art (e.g., for further details see Saulnier ef al.(1994),
Bioorganic and Medicinal Chemistry Letters, Vol. 4, p. 1985), For example, appropriate

prodrugs can be prepared by reacting a non-derivatized compound of Formula (I) with a

25  guitable carbamylating agent (e.g., 1,1-acyloxyalkylcarbonochloridate, para-nitrophenyl

carbonate, or the like).

[0169] Protected derivatives of the compounds of Formula (I) can be made by means
kmown to those of ordinary skill in the att. A detailed-description of the techniques
applicable to the creation of protecting groups and their removal can be found in T.W.

30  Greene, Protecting Groups in Organic Synthesis, 3" edition, John Wiley & Sons, Inc, 1999,
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known to those of ordinary skill in the art (e.g., for further
_details see Saulnier et al.(1994), Bioorganic and Medi ci nal

Chem stry M 20874058390] . 4, p. 1985). For exanple, appr opeT/Ep06/025996
prodrugs can be prepared by reacting a non-derivatized conmpound of
Formul a ( I[l)17ﬂ] t Eomp@ﬁn@nfmmqiresentaﬁﬁ@ﬁyﬂ bl B@G@Q@ﬂ'&nﬂ)@r%ared or formed

1,1- | al kyl b | t t b t th
icey 1 04Khe h BREERE MraRT ot s SToros (re BRIGHaiates pbsavaiaunds of
can be ma gesdiy ifveatich mKﬁBé!\ébnﬁf&a1§rﬁ'19§ﬁep@fed%r(iléd??d’tﬂlxs%hbﬁ i’rofnr}m aﬂﬁeo%ﬁ&n;gaﬁ]p

detail ed descrl ption aof the techni ques licable to the creatio
protectiné ‘Q@*’éﬂ’é’éﬂlﬁ'ﬂﬂsm&@gﬁlﬂ? oHBRAd suglaps Cb@?ﬂfldefﬁ@ly'dwﬁllt‘awr Beth@adene,
Protecting Goups in Organic Synthesis, 3rd edition, John Wley &
Sons, §nc[017909ComP8uiB of (9"61717110@5}3% blé(ﬁil'dplaﬁﬁ@ﬁ) Gl’aﬁ)tﬁﬁeﬁﬁrs thed ha¥ distinct

Compounds_of . t se entl on be conveni.e epared_or

Formad " aefBiisl RO e e e o, FOURE pts, SME s ieBLRRE o) ad can

hydr at es) be fydilyadeparattt b@’Qﬂ@ﬁ%‘mﬁm e dffi@se DikGMBRGHdsNTEO HiaBreBRYrsREn be
i sation from an aqueous/organic

conveni ent | g@‘% %9 ed b recrysta
sol vent niSRPi3Hed by § gRlYy; B, reefespblys By sopatgtiondregplption techniques based upon
t et r ahy dr gffdfeafesGh s@[ﬁBﬂi@f' Ofhe g?tléa@l%ﬁﬁe 1@1@?%&%1@9&%&:@ H%g H&cmﬁ%agse

prepared as di astereoners th have di stinct physical
(e. g. 10 nethay \ﬁ@ﬂéaptmegult ipardemiggtipopfitschirslgientstst 4 e, deta@a@ﬂmnpupn of the

etc.) andg uep gq;ﬂfc%gfe 1 1R SRALAbLESr Q&e%%ﬁé}go@c%@%%%m?n e §8 8 mic

dissimlarities i ast er eoners can separa
chr omat ogmagtry can be fmed ar kbh Jacqims AedpaCaliet, (Stairme]sﬁ) | Witlem Entna@dmmr.q ues

based up u ally pure isomer is
t hen reco@%cfgzgzeﬁéﬁcg%eSO%téogf ﬁolgfwrlr%}é?sof&rﬁﬁgﬁ)&%ul d not result in
racem zat ts ers. A nore detail ed description of
t he techﬂqgg%] ié“ﬁ'ﬂi‘?c(? P’é‘“ﬁgﬂbﬁ% resol uti on of stereoisonmers of
corrpounds from their racemc mxture can be found in Jean Jacques

Andr el ol I0E73] SHin rermpquodsy ofdhe preseniiny wien arc intibitesrrof hepatétisdC virus (HCV)
Resol uti %ﬁhcaﬁ@ﬁ'%&%% ?ﬁ'eré?foé% O?r%g[ltﬁ‘%%%ﬁét)trs d Ddetabns"N2E TRGS lo?? ¥erRds

Uility 15 [0173] The corrpoun esent I nvention ar
i nhi bi t ored thﬁcm@atuﬂaQ@mular(nsar(menmmmbymh@alcamh a)rthoatermébﬂiﬁMﬁ

useful i C infections tor tles
of “the colBLARE, ARG b fs 345 m8RTrnd 8 abBty ) ShRRE Al Lo
t hose of mvecmtmmtqanhﬁaan(DVlreplibhtmnaf gt fokbsit Biclbgieal Bramplerignpgsay for

nmeasuring the ability of conpounds of this invention to inhibit HCV

repligat i[gm74]s SdkidigEAtod ﬁh@lﬂirﬁﬁb&ﬁicaf@@iﬁﬁbﬁtl&ns' nfra. 20 [0174]
Adm ni stration and Pharnmaceutical Conpositions [0175] In general,

conpound S[()PfS} Fap %Hﬁé}aﬁ wmﬁﬁﬂu!nhs 5}% oﬁ'ﬂﬁﬁl '@f) Vifbe gdﬂlﬂﬂs&el?&f 1?19{?6'{5;5 eﬁﬁcj:allly,'

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

25 éubj cct, 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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effective anounts via any of the usual and acceptabl e nodes known in
the art, either singly or in conbination with one or nore

t her apeut i VA YBHHEE38A t herapeutically effective anmount REY/USIPAEER5996
wi del y dependi ng on the severity of the disease, the age and rel ative

heal th of tct zﬁmuﬂ&i gﬁaj@jtgﬁaanytm Asvue g/ dal 13 ARursURAEs), Lﬁ%@?&gp ot drer

factors. t hera eutl cal ly effective anount

conmpound 8’f nﬁgy %ﬂnﬁén (e prtraol $ HiygHance anenfmwalir@owiedg@gﬁaths diselbsure of this

ki 2 scBfkin AW
ki 83 ram %ggﬁc \tvehg;t?iub(erngel%eé ﬁhq ; )r/%p%p?cg,ﬁggﬁ‘f%&g?% o B RS nd of

gg/ kg/ day 9@1‘&%@1 OrI'@afmg/ﬂ@W seafherefore, a ther apeut| cally
effective anount for an 80 kg human-patient may range from about 1

g/ dayd 39[0OND6P 00¢ Wdﬂﬁ'ﬁdﬂﬁﬁﬁ(@ﬁk@@%lm’%@re@t&@Bﬁarﬁ’lagé'ﬂi@%oom 08itio

typi cal | ybf romﬁﬁo h about 800 ny/day, In general, She" of

ordi nary” $k9° ’lfj 8W5‘E?‘° S%Pfaiggﬁtﬁm’rcé? BaHawdergiah Hfeangeh at bkﬂwmw
d the d

and the dbrgukasdiige.ef, uitﬁtrﬁlscu?ﬂpﬂntr%b@srbr sty rﬁp&FfQ:kﬁnrﬁo% tf%%g %.n t?]f)epth

therapeut%)cal I éﬁfffectl ve anount of a conpou
treating o) ihlels, sllss@psules; senvisnlidymewdersyprustaided mﬂeaﬁ@fomnhhnéﬂs) sabtions,

be ad b
ol Fowi ng. Fous onr Ui WHBEAY Bt 68 R TBASH I Rimaliio R U e shifBereds: iny

suppd®i t ogepgral, @rcoiiiﬁﬁ@‘ﬂtcé Farmyle (Iy in canhmaanm mlaareast lond pl@a\t@@&ﬁﬁcmy

subcut an ti take the ets, pills,
capsul es%gi%n bl éﬂt Ag Faé% emlgfegfsr%eamrnétf”élﬁ’saé ?MP&?%WN not
sol uti onsidversﬂxpﬁmltlmtheramutm bexmﬁt apthesaive m@édi@ﬂﬂysmlf&hp%%‘&j%ééﬁﬁ
conposi ti a conpound o

10 |
For mul a ﬁ?d qﬁqlda?%mﬁ" “ i "t?iis%? 4 glenglggﬂé?we%ew @@mm;pt that is

accept ablgenexity waﬂmﬁleto%ﬁemglalhh@ﬂﬁ)éﬁ! pients are non-toxic, aid
adm ni stration, and do not adversely affect the therapeuti c benefit

of the aqviwmeg l%ﬁﬂ%ﬁhxﬁﬁ&euti@hl%%ﬁi&ﬁfs% stich peef]tu%é/ tal%OI e Iacgtysied’

semisolid or. in the case of an aerosol CoNposT LK, PoAaaBig
exci pi entUERss glatin, et eried, gura ctalk, shice z¢l onagnesiomh sﬁaraltd sodiubBeamkd . 15

[0177] S SRCeULI e nec cel | ul ose,
talc, gl %?ggrgm?gc oseé Ssgihlcl:lfeggdéﬂ , (ﬂﬁteagh m#‘gla{lﬂ 1‘2‘8 Lfcl“b“L?nd CRiplid
silica g&KCipigelg ﬁ@é’lbemlscttedaframmvatsp@ﬂéanm glyeabmlzmpylegé gﬁ%ll%ckl various o1ls,d
nonost ea rpe and the |ike._ Liqui
and seni g%? ‘O’Stggég | 8@%18]% I’Bﬂ ‘éegF%@f BHS%BH? HRB18 (-2 ePFrRHLRL soybean
gl yc#d ol pilgningsal mme:e@hwmﬂ amme ViRé)i @reFerfdd|IRuid daffdrd) Shtigu O35 u%ct ble
ani_nal le or synthetic orlgln(eg, peanut ?

trol
ggy[)gaﬁu% tbcfnls mﬂ%‘ﬁ%wgﬁ%f SHme. queoiselerrqse anthgivedte i ke). Preferr ed

liquid c&!r ers particularly for injectable solutions, include
wat er B praenms Oﬁémrrtm@daﬁEO@u}edé)mthe[c(omy;luammaamnmda;r a

conmpoun ddéﬂencﬁﬁé H}yﬂnathé e 0B (A1 AOTRA bEA Bl A8 ee! BId o\fuexmmgnts and other
factors known to those of skill in the art of pharmaceutical sciences. In general, a |
25 composition of a compound of Formula (I) 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 Lbitum
when relief of symptoms is specifically requirqd. Representative pharmaceutical

30 formulations containing a compound of Formula (1) are described below.
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dependi ng 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 phar mace¥ bwabisss ences. I n general, a 25 conpositi oRCBUSH06/025996
conmpound of Forrmula (1) for treating a given disease will conprise

from 0.010PM]t dn &Q%Vembdﬁcﬁflﬁﬁtabhé/co'i%b‘uﬁd% o?@MaulL (1) aaldeRniinetrdient
wi th the remainder t he excipient or excipients. Preferably the

phar mac e utPFEt Mssa 82 %‘Hef}téf‘“@d’rﬁe?ﬂﬂéta@m‘é@l pgenh Exgrmplasef awitablecinsvige
formfor Goikdny ﬁﬁé‘fér&%aﬁm% TRfoni A) R%fe%lp | Gd Pf%ﬁatgﬁ)ﬁ?egi%r 119 e
l'ibitum en relief ngrtomsm speci |ca

Repr esent aIlfIOJleP?ﬁ%)rShB&@Hmm ira@@lifeo Eenolvin; BI6S palyrhenass inlybors ewghawnd

e LA T e T —

Formul a ( %)chcamNie-93d m‘madsns)er‘léﬂ cbmpmndpaﬂl?cﬁmhleu(lb oag 86 a@hinist@ad Brent
Wi th a secon ntl Vi.r e Sujt alfl e antiviral _agents

s, of
are inter FEPYAE 0113"&161?1&‘5&%8 "1'g8‘i’1ts Al 59 %P@Iryo rrdgitignally, dhp qompeynds of Formula
interferoqy cmd@:ﬁru@éﬁd difhbr (fidr td)80RMYRing b ﬁ&&hfnﬁé@mﬁéﬂ 6%69&%&{%@} 5

Levovirin; HCV polynerase inhibitors such as 5 Val opicit

(Roche) , F‘@W?Q@I@VEF%%HBY%W@%CH?G“SS@G@OII receptor agonists such
as ANA-975 (Anadys). The conpounds of Formula (1) can be adm ni stered
in a Bonbination with the above agents or separately. Additionally,

t he conpounds of Fornmula (1) can be adm nistered either prior to, or
foll owi ng, the adm nistration of a sEeanpleanti viral agent, according

to a phys n escribed re 10 Ex 0180 The resent

i nvention q(igﬁlf uﬂ‘“ﬁ@iﬂseé?é‘ﬁﬁp?‘gﬁ 1B XeWBffqpq ﬁi‘tﬂ@ I‘WG brdhg FPUWgng
exanpl es thatplds|thit st thoBropEARAIALHRFbRls SATRAUR aeéorEﬁgmh@ ()
according, to the invention. 15 Reference A [0181] SynthesiS of
[1S-(cycl BFF8IN car bam)yl hydr oxynet hyl ) butyl ] carbami ¢ acid tert-

butyl ester HO 0 O "A Y, N LAH Boc~N OH + i HN EDC HOBt Boc Boc_ N
'-AH B[>NC Ol~ DCM THE 0-1 H OAC RefeHNGHAH

[0181] Synthesis of [1S-(cyclopropylcarbamoylhydroxymethyl)butyl]carbamic acid fers-

butyl ester
0 0 Q
. H P H H
LAH
Boc’N\;)kOH + HN" EDG, HORE Boc’N\.)]\N/ —_—— BOC’N\-/LLH +  [Dne
z Oy  bom ¢ THF i
@)
3 A A
OAc
H t
HOAc _N N NaOH
————— Bo¢” Y W \v
DCM ﬁ O MeOH
Step 1

20 [0182] To the mixture of Boc-NVa-OH (25 g, 0.115 mol), N,0-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 b, then diluted with 2000 mL BtOAc,
washed with NaHCOs, H,O, and brine, and dried over MgS0Q,. The solvent was removed on

25 rotovap to give [1S-(methoxymethylcarbamoyl)butyl]carbamic acid zers-butyl ester (20 g) as

colorless oil.

41



HOAc Boc N N NaOH DOM Boc' Nt O MOH O Step 1 11 20 [0182] To the
m xture of Boc-Nva-CH (25 g, 0.115 nol), N, O dinethyl hydroxyam ne

hydr ochl or vo@2qp1/20583%8 g, 0. 127 nol), EDC (33.07 g, 0.173PabiUp2006ACB96
(22.9 g, 0.15 nol) in dichloronethane (300 nL), was slowy added NWM
(34.99, 0.3 pol) under stirring in 30 mn. The reaction was |eft at
roomtenpcﬁéflture for 2 h, then diluted with 2000 nL Et OAc, washed

wi t h NaHOABI83}p G0 tha golptiones [ LS methos yuptiolearbanty8)tuty Ttaehantic vadtermnsyl

removed o r i o

[ 15 (et ey e T Rear i ifhydrqur THA(100 i) under rgep 24578 1. vaselamvly 20
g) as  coladeddds’sH ¢1M in FZIANEY 2041}/ AAES38, RETILFRORHE2R9GenSi@byRiowly
[0183] <To | bt f - t hoxynet hyl car banoyl ) but yl ] car bam c
aci d tgrt-a%lﬁ%/?ﬁ %@%@?%@.a&&&eﬁ%ﬁﬁﬁwmuﬁ QeYHEBEatrrE Yheqeactiny
under ar garixtate wakdiifitednaish BICAY (500 AdgiashshHy il MIHTLTIG, 224 éné@r)d‘ ied
After 2 h, t:ﬁ aﬁiion 'x%ur? was quenched by slowy '5 ag I ng ICH
HC1(20 nLfVE gﬁ@ %ﬁlqvawéﬁf ¢ lveasractp (Soforadhyty Benthanse eqié rerFngy! ester
reaction (418 xtasrs@ of@s diluted with EtOAc (600 nl), washed with IN
HC1, H2O, and brine and dried over MgJSO4. Renoval of the solvents
gave (ls-ggjf,%l butyl)carbam c acid tert-butyl ester (4.8 g) as an

oil. Step [0184] To a solution of cyclopropylisonitrile (1.91 g,
28. 5 hol J018¢11 STo fasphwgibh of giic)epauplyistinitriRail 91tge24.5 brmtor), (st er (3.8 g,

: I hl o] . : _
o, 36 ot S g e SRRt hutl B i 18 it ienea o oD mL)
m xture wass aldedwedictadidwa g 38 @behand St } i [,0f
m xture vvasS dilute ) wEthOAC 0(280 rrj_()i, hftﬁ[gﬁe é\%th%d‘pav?jot-gﬁ&%%%ggégg%n

i th
sol uti on G ﬁ@éﬁﬂ%‘ﬁ%ﬂ Brygm tp 39t g d dorfy b die sppetionvyis@ure Wi diluted
sol vent waih BSORY €LY, tHRE vakhed Sy il QEHGE sofiSn 6?13@111@2% %ﬁ?ﬂﬂé@ﬁ%ﬁ%ﬁ‘-

of ethyl acetate and hexane(v/v=1/i) togl ve acetic

2-tert>b st M8r Pr-akierselvent wap ssragied ppd Swrchirpyddueinias crgssdlibred (nd

9) as ‘a Wyieofthiideerie@Rd fledald@RL1 /19 s h oD Bl 25eki¢ act d

5-tent - but Oxy(():ar b%n;;tla aloand e 48R 11]15% gi{r@?ceﬁc%éi'& b 95 Butoxycar oniylamino-1-
cyclopropylearbamoylpentyl ester (4.8 g) as a white solid.

Step 4
[0185] Into the solution of acetic acid 2-tert-butoxycarbonylamino-1-

20 oyclopropylcarbamoyl-penty] ester (4.8 g, 14.6 mmol) in methanol (50 mL) was added NaOH
aqueous solution (IN, 22 mL) at room temperature, After 2 h, methanol was removed and
the concentrate was extracted with ethyl acetate (300 mL). The ethyl acetate layer was
washed with brine and dried over MgSO4. After removal of the solvent, the crude product
was crystallized from 100 mL of ethyl acetate and hexane(v/v=3/1) to give the title

25  compound (3.5 g) as a white solid.
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20 cycl opr opyl car banoyl - pentyl ester (4.8 g, 14.6 mmol) in nethanol
(50 nmL) was added NaOH aqueous solution (1N, 22 nlL) at room

t enper at ur av0 Afor/ers83® h, net hanol was renoved and the ceaTERINEI2SIMAS
extracted with ethyl acetate (300 nlL). The ethyl acetate |ayer was

washed with brine and dried over My&¥renddger renoval of the sol vent,
| acetate and

t he crude %ﬁdu t was %% E)leed from 100 nL of eth

hexane( v/l rghegiswé (% piyineikyldoislonrpylcarbamgyl- S ydrovgteittyd-
solid. 4%@%@99&&%5&3?1 BT/ US2006/ 025996 Reference B [0186]

Synt hesi s of

(I Scycl obutyh\njjéhyl 2-cycl opropyl Cfﬁ}r banoyl - 2- hydr oxyeEE:yla, car bam C
acid tert-putyl test er f@u/oEbbJ@B H Okt HNC E

Boc' N, , AN EAH BOC'Mw ' i+ TS, O DESKT TEE ’NAoqm—oH MBoE*NN*N&O—i
H H Boc' NNV O\Rtﬁ)\l 5 St ep 1 1LJ LLLJJ§§~9187] To the m xtpre of

Boc- L-cycl obut ani ne. DI PA (10. 33g, mmol ), N &

di nmet hyl hydroxyam ne hydrochloride (3.22 g, 33 mmol ), EDC (8.63 g, 45
mmol ), HOBt (5.52 g, 36 mmol) in dichloronethane (200 niL), was
slowy added NWM (9.11,9,080, nmol) with stirrigg over 30 min. After

2 h, the readPhby mxih dllblaceld with B 000 ni), 10 washed
vmth NaHCO3, DO, and bei n drpkged over °|ng040 R val of the

sol vent gave
[ 2-cycl obutyl -1 S- (et hoxynet hyl car banoyl ) et hyl ] =tar bam ¢ aci d
tert-But %Ehter (7 1 9g) as a colorless oil. Step 2 [0188] To the

sol ution f | 1.- bam c
acid 15 [@ but y es erOfl(B§ "g’ GE%B% Iil [?]% ﬁ‘ﬁ%lgb S b %0 )
under ar gumthylhydlsxﬁmlmlsydr@:lhmady (3amig,ds3hl&hblo IBDE (8.03HE;, 45kbmbel), HOB:
mol ) . § 51 g, 23&' rhmoBem Elﬁﬁ'ﬁ)trérr?er%hane )&Olbrml,) was slowly added NMM (9.11 g, 90 mmo})
with stirring over 30 min, After 2 h, the reaction mixture was diluted with EtOAc (1000 mL),
10 washed with NaHCOs, H,0, and brine and dried over MgSOy4. Removal of the solvent gave
[2-cyclobutyl-15-(methoxymethylcarbamoyl)ethyl]-carbamic acid tert-butyl ester (7.1 g) as a

colorless oil.

Step 2
[0188] To the solution of [2-cyclobutyl-15-(methoxymethylcarbamoyl)ethyl]-carbamic acid
15 tert-buiyl ester (4.3 g, 15 mmol) in anhydrous THF (100 mL) under argon at -78 °C, was
* slowly added LAH (IM in THF, 15 mL, 15 mmol). Afier 2 h, the reaction mixture was
quenched by slowly adding 1IN HCI (15 mL) and the reaction mixture was warmed up to
room temperature after the addition was complete. The reaction mixture was diluted with
EtOAc (500 mL), washed with 1N HCI, H,0, and brine and dried over MgSQ4. Removal of
20 the solvents gave (2-cyclobutyl-15~formylethyl)carbamic acid tert-butyl ester (2.95 g) as an

oil.

Step 3

[0189] To a solution of cyclopropylisonitrile (1.21 g, 18 mmol), (2-cyclobutyl-15-

formylethyl)carbamic acid fers-butyl ester (2.95 g, 13 mmot) in methylene chloride(20 mL),
25  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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guenched by slowy adding IN HOJ (15 nL) and the reaction m xture was
warnmed up to roomtenperature after the addition was conplete. The
reacti on mw@ engoasass di luted with EtOAc. (500 nl), washedTAusIM6/025996
HCl, H2O, and brine and dried over MySO4. Renoval of 20 the solvents
(2 5 g e o B Ao s i s ipea Sl GARICO,
cycl opr opyinsdidried pgerMgSQ.. gTheﬁeﬂVﬁﬁfo’fa)F renioved yod tigwrude-priuct was

fornyl et hyhhemc e s sBGhe - @%,-_ 130Dl ).

net hyl ene 11ghl ori de( 20 %L)O?&ﬁ%lgl@é\%ya%%gﬁ% et ?@)g%ﬁaefcl‘?uﬁé‘gl&zgf%""
mol ) at bevxpibenylemincadtdydlotowyliesyclopropylesdambylgropelagict (318 g) astalififte
was algong. to warmto 25 C and stirred for another 4 h. The reaction
43 WD 20077005838 PCT/ US2006/ 025996 m xture was diluted with 200 M
Et OAc and_washed with saturated sol ution of NaHCO3 and brine and
dried oveﬁteR/gSM. The solvent was renoved and the crude product was
crystall | medo)f 05k Blutién Of ackiidibha DEEHARI0TOFKAARL LY ¥isBdL1 1 © 91 Ve
acetic acl -tert-

but oxy car BEieproRicadamoyipsonyb et (3.8 -2c kT uprabyip nudirdnah(y nk)omgelad ésitesOH
(3:8 9). candopibh@oR (01 ptah bhOkBN 40ad S UMS a6 o

acid 2S-tert-but oxf}c rbon

cy;:l opt opit cenchiatratey ivps @ﬁ;doteés;ﬁtlhreﬂ(y]sac&tam.' THR.cThyiragstgte vas Wedhbareh biad
m.) was eqQus s tion (1IN, 15 L) .at roomtenperature.
After 2 ﬁ&qﬁgﬁ anechM%ag(g“‘ ?@W\?B’SH re“&‘(yeflﬁ%g%ﬁ%?éﬁ'ﬁrv‘é?ﬁémﬁ&gwé@@@c&oﬁd
wi t h et hyhLaf ethgit @ctafhmdeichate(WE-SY B tEga theWals RN 20 d) BE , 3. Hiized
over MgS04. The solvent was renoved and the residue was crystallized
from100 nL of ethyl acetate and hexane(v/v=3/1) to give the title
conpound (2.9 g) as a white solid. 44 W 2007/005838

PCT/ US2006/ 025996 Exanple 1 Synthesis of

1-[2S-(3-tert-butyl ureido)-3, 3-di net hyl butyryl]-4R-(7-met hoxy- 2-pyraz
ol -1-yl - quinolin-4-yloxy)-pyrrolidine-2S-carboxylic acid

(1S-cycl opropyl am nooxal yl butyl)am de (7) H3CO HO
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H3CO / N~ N PPh3 N N J

N COZCH3 DI AD, THE O Boo

oH ( N

"N - 0020H3

Boots HCl in dloxane 1 H3COH3CO H3C0O /-NNJ\ / NN\ / IJ N]
Boo- Tl eu- OO 2007/403€0 HCl i n di oxane COZCH3 2) t-BUNCO, @CT/MADL/ 02B9PEA
NNO 4 0 2

~- /NL DCM TEA DCM DMF COZCH3 ~O-N N O COzCH3 \ H HHCCI

3 NaCH, M:O—I/THF H3CO H3cO N OH H B¥anplé1\ NJ 1)H2NN\/\ \' NJ'N
7 Step 1 [0191]

To a sol utyaiess °fc](5w&%FVP";?}Q%‘%&@GmﬂbWWU 4R-(7-methoxy-2-pyrazol-1-yl-
N-tert-Boc-cis-4S hydroﬁﬁfn'ahﬂﬁﬁ{ldﬂ@»ﬁupzﬂﬁﬁ&?ﬂé 2§§Jrl§'cfxgﬁ§g8dng’ 1.51 mmol)

"COZHNN ' N11 NJO

and 7-net hoxy- 2- pyrazol

at 10 0 C was added tri phenyl phosphi ne (5944
by a sl ow addition of DIAD( 36 nm., 1.81

reaction mxture vas s!“}viy al Pznﬁd to wapmt

w COLCHs  piap, THE

OH

I catl on
publication No. WD 200005@9‘29’; opmmlwoozalﬂéutwﬂm)deu(ﬁ dry THE (15 nl)

2.27 mol),
N2. The

under
N

fol | owed

3
4.0M HCl in dioxane
1 \

HsCO HiCO HsCO
{ >>: z ; N N
N N\j 72N N'\j
—
1) 4.0M HC! In dioxane Boc-Tleu-OH =
v ——— g
HATU, DIPEA %
2) +BUNCO, '
DCM, TEA DCM/DMF (1
COzCH3 COcha H 002CH3
>|,N H\/& >ro kl\/go HC
6] 7\ 4 7\ 2
NaOH, MeOHITHF
HsCO HsCO

N Nx OH 4 N N
Q\f”\; 1) HZN\)\n’Nv (N
!

o !/ e}

% 6 5,
& 1
CO.H

N

H H

H H
s 0
ZNWN\;&O 2) DMP Z’N‘H’N\;-AO N
s O~ g 0 A~ 7
Step 1
" [0191] To a solution of commercially available N-tert-Boc-cis-4S5-hydroxy-L-proline

methyl ester (370 mg, 1.51 mmol) and 7-methoxy-2-pyrazol-1-yl-quinolin-4-ol (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 re-action mixture was slowly allowed to warm to

10
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-terz-butyl ester-25-methyl ester (1) in 69% yield,
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roomtenperature and stirred for 18 h. The crude reaction m xture was
then concentrated and purified by flash chromat ography to give the
4AR- ( 7- met howy 2@7/p8se38z0l - | -yl - qui nol i n- 4- PCT/US2006/025996
yl oxy) -pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester-2S-nethyl
ester (1)gip269%yield, 45 WO 2007/005838 PCT/US2006/ 025996 Step 2
[0192] To. a sol ution of

4AR- ( 7- met H8R3)- 2Tp g selptipn pL4R-(Tqusthety-Bparageloxylquinotinal-yidk yepyiroBdine-1,2-

di car boxykii fs It = L [ 24 - 295 ester,.(200.ng,. 0. 43
mmol) in %F%R%}rhg rafexﬁhlatﬁe% e%% ﬂmggfﬁgfgegéegk'@odn%%ﬁé mngl) g‘? @Q@H@%aﬁe
m). Aft ?(rl lﬁL}whastddded e@d\mmffiimﬂimmre@.waﬁ,)S mﬂilﬁﬂﬂl;% aéaeﬂorﬂ::ﬁdcgt% wag to
give 4R-(7-ne y-2- zql -1-y] - gui noli n-4-yl oxy).-pyrrolidine-
2S- car oxgﬂnf%ﬁ%%é(fnﬁ@ﬁ%@ 0 ¥y ‘é%thgﬁj’B '#"(QP’TE‘G%LJ('Eﬁ@é“‘é*%bﬁ‘@'wqh@m“
Step 3 [ 039&kbokglia asi@ i@ Bst@fhydrochloride (2) as a white solid.

. 4R- ( 7- met hoxy- 2- pyrazol - 1-yl - qui nol i n- 4-yl oxy) - pyrrolidine 2S-

car boxyl igeﬁgi d nethyl ester hydrochloride (67 ng, 0.165 mol) in

di chl oronmet’hane/ DMF 10 (2.0 m, 1:1) was added Boc-L-tert-Leu-COH
(38. 1 ny, 0823 65Taaetlption i AR-(768etheky-Bp 8@ ingtquimmtid-4DHPEA-pydodind 2.5-

P oact i on Ry BORTRI EalIDaRbUbGE P ingt by el it Richiortmeane DY
HCI A Oght l(f@_é)ltreﬁ, INDHES, ddecaBdc-brtérgé,eumE(seuhng, (Riss tnah6]),| RAEU (8@mgds.1 &d

, t
St wbingh EhE DIBRS () O D itoh St Tk B 55 Sipd s ARRBRo A 2 p

yrazol - | -rydctidh mixtiareOk i dithted| veiyothyd &tk his R3S aR T ROXY], Efiudfl NaHCOo,,
met hyl estg%ég)g%n guantitative yield. St eglt4 0194] To a sol ution
d St

of crude & & eBiiassisie dvsoned il iSO, alterad pRA Biapgreied fo dmngsy fo
et hoxy - ZinyT-@80krn¥doyditb 8hdnindt syl 3 I fine S car
acid net ﬁg;/[ e_gzt erﬁi n ﬂ?qh@%ﬁgn@%}% m%gﬁé‘gg}aeﬁl%ﬁ&?ﬁﬁé’ '15/}]
di oxarie (@irglirHdyylompirrrolidine-28igarbprdistacignnatioyligster (3) & qvastietvecgeltir at ed
and dried to give 1-(28-am no-3, 3-di nethyl butyryl)-4R-(7-

met hoxy- Bigyd azol - 1- yl - qui nol i n-4-yl oxy) - pyrrolidine-2S-car boxylic

id met HC1. salt whi ¢ | id which was, in th
Rext st enttafhdfte s iones o PR oS Srbfrhe g, st s ry g
of 1- I( gsﬂ?mic1m=23pﬁazﬁ1neﬁmgmumz4rswm %olﬁc_ﬂnd@f—bﬁﬁ&q?iﬁ I@iﬂiﬁ%ﬁ?ﬂlﬂ ie?_%lih 25
aal £ (0. Tl Ko CHOTA S RHEC) B ey (WABTagddar 1 b the feacton
triethyl amkme: ¢4 Qctated aftd 3richTo |giveqn@51a§ﬁﬁ6-3,@%%%ﬁl@ﬁb&?}?ﬁﬁ%ﬁp' 02

m., 0.165 nmol) and the reaction m xture was stirred at rt" er 16
h, methoxy-2-pyrazol-1-yl-quinolin-4-yloxy)-pyrrolidine-25-carboxylic acid methyl ester HCl

salt as a white solid which was used in the next step without further purification.

Step 5
[0195] To a solution of 1-(2§-amino-3,3-dimethylbutyryl)-4R -(7-methoxy-2-pyrazol-1-yi-
25 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 fer¢-
butylisocyanate (0.02 mL, 0.165 mmol) and the reaction mixture was stirred at rt. Afier 16 h,
the reaction mixture was dituted with dichloromethane and washed with 1N HCL, saturated
NaHCOs3, and brine. The dichloromethane layer was then evaporated to dryness to give 1-
30 [28-(3-tert-butyl-ureido)-3,3-dimethyl-butyryl]-4R-(7-methoxy-2-pyrazol-1-ylquinolin-4-
yloxy)-pyrrolidine-zS—barboxylic acid methyl ester (4).
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the reaction mxture was diluted with dichl oronmethane and washed wth
IN HCl, saturated NaHCO3, and brine. The dichl oronet hane | ayer was
t hen evaporva® ead7vessk yness to give 1 30 PCT/US2006/025996
[ 2S-(3-tert-butyl-ureido)-3, 3-di methyl -butyryl]-4R-(7-methoxy-2-pyraz
ol - 1-yl quivie & n- 4- yl oxy)-pyrrolidine-2S-carboxylic acid nethyl ester

4). 46 \WQ,2007/,005838 PCT/ S2006/ Step 6 [0196

(1 %28—(3 f"%? @ﬁgrf@i‘ gr }Ylljé‘r%&g %Fég &ybh‘tef;g@]r# &hm(e]#wﬁﬁmwolzl -pyr
| -1 - | MlibidyiBxy)-

22 '?er vva>s/ ygz}m fin my xyo mgﬁlgfﬁ?@a%b@kﬁ% aftd" &é}ﬁE‘,h%t)éf Wﬁqj‘&h d&w&ml

(6. ni). é&)’lTﬁFé% OygL) anﬁéNr@H(QamL}a Atfigr bh\a.hlg, the c&animc&nmxatred'as

e 52 i S ol M B L R

ethyl acetate |ayer e an
The et hyl 2gete byersivepyethenasishadtveth trink pad mbda(MgS&)apmeadﬂe}d atatatel Ia)y&aﬁa%

to e 1- t 0 3-

but gy | - e RA bttt Bt 6 BT by bsesifold Armetivine. 2
S- car boxy biiyrdle4 R {-Bethox $epyrdzok0-yf- Qﬂlﬁﬂﬂn -4-yloxy)-pyrrolidine-28-carboxylic ac1c1 (SI)
[ 1S- (Cycl opropyl car bamoyl hydr oxynet hyl ) butyl ] carbani ¢ acid tert-b

ester (483@13, 0.165 mml ) was dissol ved in dichloronethane (3.0 m_)
and TFA (3 was added. After stirring for 1 h at rt, the
react it8n IEHI)?F h r S yclopraicathamoy bydipyimentaybutiicarbad B-aini m—bﬂtyl ester (48

hydr oxy hegg”@ﬁ@s 1%5‘10? HYCAiORIRRY (ﬁ@ﬂlgl%myﬁénesélotmﬁ)sand WL t(3e 0 m%l) Was aé%ed

sol ution

tert-buty IA@PJé-‘it@@t}g é@r 3 bkt pite teyrbackion sbstind MRe(aiﬁenmdho x[y}massny EREOlS-almint-2-

gIUIC Eﬁlolr (r;rrg c%&)ﬁ%}f%ﬁeéﬁ: a?,}'cf J}%!.)dpgd %ﬁj’nzdc'é ﬁggﬁgtx% T%célold d. A solution of 1-[25-(3-

ani no- 2- h;emwmmmscdmmwwm]wommmﬂﬁz Prhzsial. léi@ﬁélﬁl\m

O BB R o RS ik a8 S o hpses DR a@épai@asﬁwte%@éﬁeﬂat

WI th I'N I-ﬁihmoméﬂ'jﬁ@cyh&fh&ioi@rabiﬂl&ycﬁb@ pfkide TEASLR S 0w RS AR 1AT0 C(’fi ng

S ted to d Th d
{hon 20" oS4 el A SuP YRR s kB oL ot bt thedeiucaichie vim

peri odi naditutddldizh &yl Letdfdnd Wisel M@ﬁn@ﬁéﬁ qll%r@déwfmﬁé%2 iR el dobtaleC”

2 h, the reaction mxture was quenched wth

sat ur at ed®*FEMEdrehMeXPs alittee widtenansraigd toaleotes é?hemaiemdmnmﬂ tegrhy |
acet aje  diay
Purificat |10 nﬁgil%%glﬁhgﬁ ?‘\?éﬁﬁf&ﬁio Wn]il\t) aﬁﬁ?gg Iél B (r)ur)rpofﬁ?(rﬂ £ 1n(ﬁ26>499%
purity bymspl@as 2édedo 1gBY stitngRt fc(r DI\MStDed&i)ch&l BhixtbreSvag Qluéﬂﬂlecﬂwftﬂ 0 26M
8 2 2 ( d, ,

, I‘%ei_&'zds _}.§ ﬁ@&t‘(ate:h %& a}'ﬁlif%g%caed Vﬁlth_e%%}q AC te Il;g_ﬁomb; (ﬂ@rl gqetate
( dd layers were then washed with saturated NaHCOj; and brine. Punﬁcanon by preparative HPLC

gave the title compound (7) in >99% purity by HPLC.

25 {0198] 1H NMR: (DMSO-dq) & 8.76-8.70 (m, 2 H); 8.22 (d, T = 6.8 Hz, 1 H); 8.11 (d, T =
9.0 Hz, 1 H); 7.87 (d, J=1.2 Hz, 1 H); 7.45 (5,1 H); 7.27 (4, T = 2.4 Hz, 1 H); 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, I = 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-

30 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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H; 6.64-6.62 (m 1 H; 5. 92 (brs, 1 H; 5.49
1 H); 4.55-4.49 (in, 2 H); 4.18 (d, J =
H; 3.91-3.82 (in, | H; 3.54 PEFY32004/025)96

H);254251(m1|—|) 217214(m1|—|) 1.69-1. 66

mlH);14030134(|n3 ; 1.ESagple2 9 H); 0.93 (m 9 H);

Coss; osat kil Beie BBl e L S st badf it Do 1.

1-[2S-(3-tent - bquihoﬂlhﬁﬂ-(ﬁb)xyﬁp}'&rcdidifﬁtiwdrﬁﬂk%{}ié de&(ﬁ%ﬁ%bﬂﬁhﬁ&ﬁ% =2- pyraz
ol -1-yl quinolin- 4y|oxy I? roli |ne - car oxg@c aci

(1S-cycl obut yl met hyI 9&‘1%’6 Ayipetyiside @Y1 ) ani de (9) 5
H3CO H5CO \ \ / N\/l)HZNNbNI\L]O QOI 8 NCO2ZHN O 2) DWW
NINOT50m9 u @ep 1/ [0199]
(1S- Cycl obut yhnet W 32= cycl opr opyl car baroyl - 25fdr oxy- et hyl) - car bani ¢
acid tert-butyl est 0.165 grupol ) was

di chl oronet hane (3.0 n@l’F : )

stirring for 1 hat rt,dthe reactl i wt U was e éborated to dryness
to give 3S anino-4-cyclehutyl - cmpi_am-Z hydrﬁ\gbutoyram de TFA

salt as a white solid. sqQhkuti on of

1-[ 25- (3-tent - but IHrﬁvQ%) i dj ggt hy! - buty m]ﬁv%) thowy-

2- pyrazol -1-yl - Mg yI oxy) - pyrrolidi negés K car xylr% acid in
di chl or onet hane/DI\/F %.0 nL) to added to o7 °

3S-am no-gegycl obutyl - N-cycl opropyl - 2- hydr oxy- but yram de TFA 15 salt

fol |l owed by HATU (75 0.198 mml) and DJPEA (0.1 nm, 0.7 nmol).
After 24 I}Qi?ﬂ |&lS—(¥)r¢éob|ué@mthriﬂ- eckapuonyloagsumaiyl- 2rhpdtony-tihy D ichibamacaidat e

9 LM ST HERTR g 51

10 (3.0 mL) was added. After stirring for 1 h at rt, the reaction mixture was evaporated to
dryness to give 3§-amino-4-cyclobutyl-N-cyclopropyl-2-hydroxy-butyramide TFA salt as a
white solid. A solution of 1-[26'—(3-tert-butylmeido)-Eu,3-dimethyl-butyryl]-4R—(7-methoxy~
2-pyrazol-1-yl-quinolin-4-yloxy)-pyrrolidine-2S-carboxylic acid in dichloromethane/DMF
(1:1. 6.0 mL}) to added to 3S—amino-4-cyclobutjfl-]v'-cyclopropyl—2-hydroxy—butyramide TFA

15 salt followed by HATU (75 mg, 0.198 mmol) and DIPEA (0.1 mL, 0.7 mmol). After 24 h at
1t, the reaction mixture was diluted with ethyl acetate and washed with 1N HCl, saturated
NaHCQs, and brine. The ethyl acetate layer was dried MgSO,), filtered and evaporated to
dryness. The crude product was then dissolved in dry dichloromethane (10.0 mL) and Dess-
Martin periodinane (112 mg, 0.264 mmol) was added. After stirring at rt for 2 h, the reaction

20  mixture was quenched with 0.26M Na,S,0; in saturated NaHCOj; and extracted with ethyl
acetate . The combined ethyl acetate layers were then washed with saturated NaHCOs and
brine. Purification by preparative HPLC gave the title compound (9) in >99% purity by
HPLC.

[0200] 'H NMR: (DMSO-de) & 8.76-8.69 (m, 2 H); 8.19 (d, ] = 8.0 Hz, 1 H); 8,10 (d, ] =
25 8.0Hz 1H); 7.87-7.86 (m, 1 H); 7.45 (s, 1 H);7.27 (d, = 2.8 Hz, 1 H); 7.00-6.97 (dd, ] =
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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dryness. The crude product was then dissolved in dry dichl oronethane
(10.0 nL) and Dess- Martin periodinane (112 ng, 0.264 mmol) was
added. Afta&YOZ07/00SE38g at it for 2 h, the reaction 20 m RETMUB20MEE25996
guenched with 0.26M Na2S2Q3 in saturated NaHCO3 and extract ed with
et hyl acewé-wyﬁhezﬁprﬂblmdmfg%z Q@Bt 206 (d, 3YB! ?91’"@%% ?@I\;V?{)“P@% 2

w th saturated brine. Puritication by prep

gave the thk Qaséowzpfauﬁdi)wﬁmﬁb(gg%muz 17-3. 18ym, HE:C..9G-030 O, 2 H);NVR-1.50

( DVBO- d6) 6 1 8.10 (d, J
%5 & oﬁz%Hé 12 6 50 Pl o fenhsadmgg P Mt o, (a5 -
2.8 Hz, 7.00-6.97 (dd, J = 2.8 and 9.6 Hz, | H; 6.64-6.62 (m
1H);593(brs 1H);548(brs||—|);500496(|n 1 H; 48 W
20 7/0@5838 PCT/U82006/025996 4. 53- ﬁxé‘nﬂpfe@ 2 H; 4.18 (d, J = 9.2
Hle) 3.91-3.82 (m 1'H),; 3.42 (br 2

-2,72 (Sbﬁlthqsmrq)f 1- I'ZEDiafq -Butyluagide)-3h-dinpettyoupyryi-4RngS- mlmpytl)ﬂmﬁ—ylbxﬁp
2

%;5 0. oy ¢ %ﬁrglﬁfﬁ ﬁgﬁ%ﬁm@ f?ﬁgk%cﬁcgob&@mapﬂ)zf@o%ﬁé@arb 1-2-0x0cthyl)-

2S-(3-tert-butyl ureido)-3, 3-di met apidets)ryl ] - 4R- (5-chl or opyri di n-2
yl oxy)- pyrrolidine-2S-carboxylic acid
(1S-cycl obut yl net hyl - 2-cycl opr opyl car banoyl - 2- oxoet hyl ) - am de (15)

cl G NN Bac-Tleu-OH n TU, DI PEA (N~C02CH3 N H DCM DVF O
N 10 0-7" 11 NaOH MOH T \ G ad NN HO—IHI ~J
N
Q

2.
(i
0.
1-

Nz

Q Boc-Tleu-OH

(l HATU, DIPEA (1

CO,CH
N T poMDMF goNT TCOLH,
O N &
10 1 \g : O
o AT

0
H 9HR = /
. N\i/kWN\v OH |, Q\COZH
ol L 0 X 0 HzNJ\[(N o R_&
U0 TV e
I~ 13 [T s O~ 1
1) 4.0M HCI In dloxane
2)+BUNCO,
o DCM, TEA .
R =
0, o
7 OH - / Q
N HV DMP y 'H\_,LL“,H
>FH NV&O:\DO XHTH-OOBV
10 07\ 14 07"\ 15

Preparation of 10, HCI salt
[0201} To commercially available t-Boc-(25,4R)-hydroxyproline (1 mmol) in DMSO was

added potassium fers-butoxide (3 mumol) in small portions over 15 min at 23 °C, The mixture
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OHN ~\I NHZNOHNONI~COzH O™ X010 0 13 8 12 1) 4.0MHC in
di xane 2) t-BuNCO ci DCM TEA ci N, 0, O N NDW ~HXNtV 0 0 0 b
~~Nl'V, O v~¥00 2000038384 N O 15 Preparation of 10, HO saPCTUER0Y}25%6
comercially avail abl e t-Boc-(2S, 4R)-hydroxyproline (1 mmol) in DVSO

M at 29 B AR LR s B Frt BT Lo Rls PR B ABRR R L. 1°

stirred atmBd) @ fnoall BBtiosoyert llﬁ)eminc bt sdction HixGrbwhostereddd2 M for 16 h.

2,5-dichlotro dine (1.1 ol orti.ons, .ov 10 min
Fenctton Pl Senhyich wif Bhetes fte 3P paupReitie 4 S briapieyftn 0%
suspensi OIThe@smped BeDAH129ed UeRGHABBWEH brindandQiridd ANESOR! MRS bdniwi t h
EtCﬁc The conbi ned Et OAc | ayers were washed wiith brine and I ed
(Mg SO4P, PREIoHF WA filtesedandcppitatraied to gty a whitsolidd The srlidmstarad aras 0
give a whidgosal ind} 0 M“ﬁcﬂ?ﬁh‘ al&aﬂ@a@mgl AR 1 nOHR SRH S miniurd whs %ﬁ%a{té&
di oxane (10 ni). h, the reaction mxfture was concentr at ed
and dri ed and)dlge}ck/tg gwe 4R (S Chloropyridin-2-yloxy)-pyrrolidine-2.S-carboxylic acid methyl ester
4R- ( 5- Ch|@ﬂﬁ8¥ﬁldln 2-yl oxy) - pyrrolidine-2S-carboxylic acid nethyl
ester HC ) Step 1 10 [0202] To
4R- ( 5- ChI g yridi n-2-yl oxy)-pyrrolidine-2S-carboxylic acid nethyl
ester ¥t (242 ny, 0.829 nnDI) in di chl or onet hane/ DVF (10 nL

1:1) vvas added Boc-L-tert-Leu- r’rg1 0.829 nmol ), HATU (34 ,
0. 912 LAnoIl§208hd Toi48=(& - Clgorppyridin- Zzlw)mm )dln%%&c%rh@wﬂlea@timﬁh s@@rﬁ 1

105, ! e 00l A Sl SEETOR A0S A et
acet at e | &rbfl9%ang, 0.829 mmol), HATU (347 mg, 0.912 mmol) and DIPEA (0.37 mL, 2.07 mmol)
and the reaction mixtare was stirred at rt. After 16 h, the reaction mixture was diluted with
ethyl acetate and washed with saturated NaHCOs, and brine. The ethyl acetate layer was
15  dried (MgSOs), filtered and evaporated to dryness to give 1-(25-fert-butoxycarbonylamino-
3,3-dimethylbutyryl)-4-(5-chloro-pyridin-2-yloxy)-pyrrolidine-2 .S -carboxylic acid methyl

ester (11) in quantitative yield.

Step 2
[0203] 1-(25-tert-Butoxycarbonylamino-3,3-dimethyltbutyryl)-4R-(5-chloropyridin-2- |
20 yloxy)-pyrrolidine-2S-carboxylic acid methyl ester was treated with methanol (5.0 mL), THF
(3.0 mL) and 1N NaOH (5.0 mL). After 2 h at rt, the reaction mixture was concentrated,
acidified with 1N HCI and extracted with ethyl acetate. The combined ethyl acetate layers
were then washed with brine and dried (MgSOy4). The ethyl acetate layer was then filtered
and evaporated to dryness to give 1-(25-tert-butoxycarbonylamino-3,3-dimethyl-butyryl)-4R-
25 (S-Ohloro-pyridin-2-ylm({y)-pyrrolidine—ZS—carboxylic acid (12).

Step 3
[0204] To (15-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 concenirated and dried to give 3S-amino-4-cyclobutyl-N-

30  cyclopropyl-2-hydroxy-butyramide HCI salt as a white solid. To 3S-amino-4-cyclobutyl-N-
cyclopropyl-2-hydroxy-butyramide was added 1-(2§-ferz-butoxycarbonylaminoe-3,3-
dimethyl-butyryl)-4R-(5-chloro-pyridin-2-yloxy)-pyrrolidine-25-carboxylic acid in

50



15 dried (MgSH4), filtered and evaporated to dryness to give

1- (2S-tert-but oxycarbonyl am no-

3, 3- di met hyY®0yP8sE38- 4- (5- chl or o- pyri di n- 2-yl oxy) - pyr r oPEHURW0G02896

-carboxylic acid nethyl ester (11) in quantitative yield. Step 2

[ 0203] dichloromethane/DMF (1:1. 10.0 mL}), EDC (238 m% 1.24 mamol), HOBt (190 mg, 1.24
ut

1- (2S5 - B | am.no- 3, 3-dj hyl |)-4R- (5-chl id
5 o B SO R e 208 i AP 16 bt e A ebstiss SwngiTied with
treated wieyl aRtdied@l wdsheDwith saturbtdl Nati8:0), ¥Hink, zﬁﬂ%e&%%@%?é?%&%ﬂﬁ%é

After 2 h at rt, the reaction m xture was concent rat
wi th | N HEFelaiRdpyesvastbensaiterpd. iporaehiystcdandipatifed hBashohimeekretyid give {1-

acetate | s thaer Bed W .0 dried ), The
Cthyl ceta & PP BB el A s e 2s o
gi ve 1- (2$yduwxystiyhcatogayhopyblidinand-cabant DB dhydthjlutrys W] -barbinid2cid rers-
g}5i gggzlr O}J@%ﬁés%rr{‘iﬁ'ﬂls%ﬂéﬂyr rolidine-2S-carboxylic acid (12). Step
(1S Cycl o%%lt yl met hyl 2- cycl opr opyl ear banoyl - 2- hydr oxy- et hyl ) - car bam ¢
acid ter -68u4tyl ester (214 ng, 0.83 nnnol) was added 4.0 MHO in
di oxane 081 niTh)s1- - it Glol 08 . concentrated
( 10208] )1 ﬁj(%hﬂvh&ﬁgngllh(%}&%@?fﬁﬁ (g.gcwlwl&emﬁz-

and dried to give 3S-am no-4-cCy

cycl op? op§¥elarerdsashamoyird iy dioxtieh Hickrbempyl)-pyrelidite- t-earbonyiH2, 2 Himethyl-
3S- am no- 4; laRuiyd 4 | 5 2- h xy- but vr am de s added
1- (25 ter ?{0 % i oc)%y Caréb%cn%gl iegtﬁﬂtﬁge?l%?é_w %g, (Y%i)m}ﬁo m }(Ilc%mrometﬂ’aane (gmqﬁ was
di et hy| - Bdsteg dy BIEIE-in SioxhibcoB @ pl). iAdient B-tié mxytonpyixaet wds 08mSratalnoX

B A i e R

and NMM ( GurlGoxtylie a@d 312cyunuﬂu)yl-mxftmﬁa-Mloﬁopylc&bm@ﬁg-ﬁmﬁ%%@el

was djduted with. ethyl acetate and washed w th saturated
bri nei,g an ?t Iagvgut %15%4) The ethyl acetate |ayer was then filtered,

concentrated and purified by flash chromatography to give {1 5
[ 4R- (5-ch 1@Jl’é)pyri di n- 2-yl oxy) - 25- (I S-cycl obut yl net hyl - 2- cycl opr opyl ca

rbamoyl - 2/206] To a solution of 1-(2S-amino-3,3-di -4R-(5- idi
hydr oxyet hyl -}.c_ar%g?r%l;/ I1 n-'opyr_g glallrﬁllmn:é’-3 Idfné%{%l%%‘ﬁ%y]l)-% 55 (Cil?l?rré)P m?m—gfyéwp} -
car bam c picdidingr2tcartipoyli¢ acid (leeyclabdiyl-imeth5B%cysleprdpyiGirepmel1/20205]  To
{l'[4R'(5h;;fdpcl _r(iidr% - 25-41 S-cycl obut vyl met hyl -
cycl opr opyl cé‘? Etg%y -2- §%¢%§§%¥"ﬁy‘?°@a¢%&%@fﬁ8§)ﬂ%@ i(?f'lé“"?irgévélﬁ Bdsied
]- 2|, )ZZOdi rmalhyllamnpr(ﬁ.}ﬂ% In}l-, el anhol) cfied Sgagﬁ gtxlau&;yibugm@yaﬁ%é@)mqnu?}.WZ
nmo in di or omet.ha 2 n s added 4.0 M HC in dioxane (3.0
. a ¢ i R AR et s YRR et B A 46 P rencion s
was diluted with dichloromethane and washed with 1N HCL, saturated NaHCOQs3, and brine,
‘The dichloromethane layer was then evaporated to dryness to give 1-[25-(3-tert-butyl-
ureido)-3,3-dimethyl-butyryl]-4R-(5 ~chloropyridin-2-yloxy)-pyrrolidine-2S-carboxylic acid
25  (1S-cyclobutylmethyl-2-cyclopropylcarbamoyl-2-hydroxyethyl)amide (14).
Step 6
[0207] 1—[2S—(3-terr-Butyl;ureido)-3,3-dimethyl—butyryl]-4R~(5—chloropyridin~2—yloxy)-
pyrrolidine-2S-carboxylic acid (15-cyclobutylmethyl-2-cyclopropylcarbamoyl-2-
hydroxyethyl)amide was dissolved in dry dichloromethane (4.0 mL) and Dess-Martin

30  periodinane (44 mg, 0.103 mmol) was added. Afier stirring at rt for 2 h reaction mixture was
quenched with 0.26M Na,S,0; in saturated NaHCOQ; and extracted with ethyl acetats, The
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dried to give

1- (2S-am no- 3, 3-di net hyl butyryl ) -4R-(5-cl1loropyri di n-2-yl oxy) - pynol i
di ne- 2- camM@xoprHEsszsci d PCT/US2006/025996
(1-cycl obutyl - net hyl - 2- cycl opr opyl car bam)yl 2- hydroxyet hyl ) - am de HC
15 salt asofbinbd blySdkiath la}%t@?er@ el 40 HGhed WtiPsaBRAtEH | NQH(Z'J db ne.

1- (2S-am no 3-di et hyl but { ) - 4R- ('5-chl oropyri di n-

pyrrolidi Hgnﬁcaélgpbgmpp@tlg@ﬁa C gave the title compound (15) in >90% puntybyHPLC
(1-cycl obutyl - rret hyl - 2- cycl opr opyl car bani oyl - 2- hydroxyet hyl ) - am de
HO salt (#98hy, H@JMR?(DMED)SBMCYB((M, OEDyRIRhane (H132 O)m.92-na0qshd e dn) ;20

Lert - bty PPRGe aan oE 050 0, T 30P16 TGP PO et A4 odm, 11

reacti®n m1xt3w8e(nwaq{)§m7srm(@1 IIH),ZM-Q@I (ﬂa61 2&@2@@%12{? %1 46 B,

was di | ut i chl or omet hane ur at ed
NaHCOB, aﬁ‘gHE:rll ﬂ"eg ey Ocﬁlcﬁm&ﬂan%?%%@(ma‘ilgﬂ M&Mﬁ@r@&vapor ated to
dryness to give 1-[25-(3-tert-butyl-

urei do) - 3, 3-di net hyl -butyryl ]-4R- (5-chl oropyridi n-2-yl oxy)-pyrrolidin
e-2S-carboxylic acid 25

(1 S-cycl obut yl net hyl - 2- cycl opr opyl ca@’ﬁ‘mw 2- hydr oxyet hyl ) am de

( 14). St ep BmfHRi6 ?)f {1.5- [2S~(1S—cyclopropylamlnooxalylbutylcarbamoyl) 4R-(7-methoxy-2-

1-[ 255( 3-tent - But 3, 3-di.nmet h tyryl 5-¢chl oropyridin
- 2- ylg) y)- pyrP H#ﬂl ﬁ@le %Qrdbgﬁw)lﬂzy"&ﬁihae% °yarb°n;'1 %2 (glmethylpropy
(1S-cycl obutyl net hyl - 2- cycl opabgayicasidianbeiyl ester (Tgpdr oxyet hyl ) am de
was dissolved in dry dichloronethane (4.0 ni) and Dess-Martin 30
peri odi nane (44 ny, 0.103 mmla syaddesd. After stirring at it . for 2
h reaction mxture was quenche t 0.26M Na2S233 in saturated
NaHCO3 and extracted with ethyl ate. The 51 WD 2007/005838
PCT/ US2006/ 025996 conbi ned et hyl aeetate |@yefls re then washed
wi th saturated NaHCO3 and bri ne. Puw./aoﬁ \d\ﬁrepar ative HPLC
gave the title conpound (15) in >90%"pu by HPLC. [0208] 'H NWR
(DVBO) 8.91-8.73 (m 1 H): %)Da(%@ {;7927780(m1|—|);
6.94-6.84 (m 1 H); 5.97 (brs 2 5.50 (s, 1 H; 500-4.95 (m 1

H; 4.54-4.52 (m 1 H); 541738sﬂ\m3 H; 2.75-2.72 (m | H;
254251(m1H);2.40232(m1|—|)16217160(m 10 Hy; 1.13
(m 9 H; 0.67-0.58 (m . MB (Mi+1) 648. Exanple 4

9. H;
Synt hesi S[l)%)(,}ﬂl] lgrg}:eedinlg)as described in Example 1 ablc;*is)re provided {1S-[2R-(18-

| S-[12S- BRI
E)yr a[z%l - (c%‘%oﬁﬁc?g?nol i nbfi;;ﬂﬂ';ﬁlg&%&ﬁ%é%&? ?ﬂ%ﬁﬁgg%r%w ‘}_@H@hgﬁm ﬁ
opyl }- cmahﬂlgedcqacbomg}]tz,%mthy@mmal}c@l_’p@l)ud\acld tert- butyl ester. MS: 734
| (MHF1)MS: 734 (M+D).
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"O, NN On ,N NO >1o0 Nmo O\ 16 [0209] Proceeding as
described in Exanple 1 above, provided {1S-[2R- (1S 15

cycl opr opyveoatp0@R3s yl but yl car banoyl ) - 4R- ( 7- met hoxy- 2- pgr/aA3nleH25906- q
ui nol i n-4-yl oxy) - pyrrolidine-l-carbonyl] 2, 2-di met hyl propyl } car banc
acid tert-butyl ester. Ms: 734 (MrlgMgnoed4 (MFl). 52 WO 2007/005838
PCT/ US2006/ 025996 Exanpl e 5 Synt he5| S OF {1S-12S-(1

S-cycl opr opy Smﬂmm&ﬂ% b ip-ertopzapylamincorelyhuiyisethermpyD=4R-(7-methoxy-2-

pyrazol -1 -yl - - -] di et hyl pr
opyl }- car bam )g%d i ylllr ingﬁ%%/zlﬁ(y}é)é g&ﬁ@@% %ﬁg‘fﬁgnﬁ\?““‘%ﬂﬁ%ml’ﬁ}"
>SI0IIN"0O0C5 0 -T 17 [ 02104arbamdc edd rarugbud eeters@7) bed in Exanpl e 4
above, but substituting 7-methoxy-2-pyrazol- 1-yl-quinolin-4-ol wth
7- met hoxy- 2- phenyl - qui nol i n-4-0l provi u@ the title conpound. Ms:

744 (MF1) 10 Exanple 6 Synt he€heof"

{1S-[4R- (5-chl oropyri di n- 2-yl oxy
carb anoyl)-pyrrolidine-I-carbonyl]-i2,

- cycl opropyl am nooxal yl but ylI -
i hHI -prop yl} carbamc

acid tert-butyl ester (18) ci mg\)\\( ~7
: N N 0]
H o}
SO (
5 °
17

[0210] Proceeding as described in Example 4 above, but substituting 7-methoxy-2-pyrazol-
1-yl-quinolin-4-ol with 7-methoxy-2-phenyl-quinolin-4-ol provided the title compound. MS:
744 (M+1) '

10
Example 6
Synthesis of {15-[4R-(5-chloropyridin-2-yloxy)-25-(18-cyclopropylaminooxalylbutyl-
cartbamoyl)-pyrrolidine-1-carbonyl]j-2,2-dimethyl-propyl} -

carbamic acid terz-butyl ester (18)
ct

>
N
Q H
O’Z_H“\MN\V
e
15 | O AN
18

[0211] Proceeding as described in Example 4 above, but substituting 4R-(7-methoxy-2-

pyrazol-1-yl-quinolin-4-yloxy)-pyrrolidine-25-carboxylic acid methyl ester hydrochloride

with 4R-(5-chloropyridin-2-yloxy)pyrolidine-2-carboxylic acid methyl ester hydrochloride
20  provided the title compound. MS: 622 (M+1).
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N/ - O >1Qu N~ 0 15 0 18 [0211] Proceeding as described in
Exanpl e 4 above, but substituting 4R-(7-nethoxy-2-

pyrazol -1 - ywo gorn@Risn- 4- yl oxy) - pyrrol i di ne-2S- car boxyl i ecawszbosretsigl
ester hydrochloride wth

4R- (5-chl oropyri di n- 2-yl oxy) pyrrol i %IE(QI% £arboxylic acid nethyl
ester hydrochl oride 20 provided the Pe compound. MS: 622 (Mtl).
53 WO 2007/ 0OSSﬁﬁhM’dMEQ@ﬂl(%Bﬁﬂﬁm&ndnﬁbw) ZSsySrmé@:il&y]mfethyl-Z-
{1S-[4R- (5-chl oropyridin-2 C ut yhne

cycl opr op§loaioBx PIHEYIGQ(BX%F%V?%‘Q ‘é’é]r‘il)?/ osf]f§l§)"i’°‘r o‘f%ﬂqnﬁf k?/i ggpeglgﬂmpyg
2-di met hyl - propyl }- carbam c.agifiched kerbbiitylesesfl®y (19) ci N ~

V N- O0d 50 19 [0212] Proce%gl ng as descrlbed i n Exanpl e 4
above, but substituting 4R-(7-methgxy-2- pyrazol -

yl - qui nol i n-4-yl oxy) - pyrrolidine- S\ ar boxyl i ¢ aci d nmet hyl ester
hydrochl oride wth

4R- (5-chl or o- pyr| di n- 2-yl oxy) pyrrolq di ne- 2 ﬁh%yl ic acid nethyl
ester hydrochl oride 10 and \)E\f

(1S-cycl obut yhnet hyl - 2- cycl opr opyl 2 hydr oxyet hyl ) - car bani c
acid tert-butyl ester in pla L;g

[ 1S- (cycl opr opyl car banoyl hydr;(%t/n;él

ester provided the title conpound

Synt hesi s of

1-[2-(3-tent-butyl ureido)-3, 3-di net hyl - but chl oro ridin-2
_y|[ 0x§/) Wliﬂolﬁ’réiifﬁ’émg 3@@?%3‘(’94 m@xg@% 4above %ul.] substl(tutmg K- (7-mgt¥1oxy-&-

(1-cycl Opﬁﬂ&%i-ﬁ‘!ﬁa&%ﬂﬁw )ﬂ%}%{)%&jﬁ' éa@@&xyhc acid methyl ester hydrochloride
with 4R-(5-chloro-pyridin-2-yloxy)pyrrolidine-2-carboxylic acid methyl ester hydrochloride
10 and (1S-cyclobutylmethyl-2-cyclopropylcarbamoyl-2-hydroxyethyl)-carbamic acid tert-butyl
ester in place of [15-(cyclopropylcarbamoylhydroxymethyl)butyljcarbamic acid tert-butyl
ester provided the title compound. MS: 648 (M+1)

| ]carbam c acid tert-butyl
648 (Mt1l) Exanple 8 15

Example 8
15 Synthesis of 1-[2-(3-tert-butylureido)-3,3-dimethyl-butyryl]-4-(5-chloro-pyridin-2-yloxy)-
pyrrolidine-2-carboxylic acid (1-cyclopropylaminooxalyl-butyl)-amide (20)

20
20 [0213] Proceeding as described in Example 3 above but substituting (1S5-cyclobutylmethyl-
2-cyclopropylearbamoyl-2-hydroxyethyl)-carbamic acid fers-bufyl ester with [15-
(cyclopropyl-carbamoylhydroxymethyl)butyl]carbamic acid tert-butyl ester provided the title
compound. MS: 621 (M+1).

-~

54



ci NO., ON O, O0~" " K20 20 [0213] Proceeding as described in
Exanpl e 3 above but substituting (1S-cycl obutyl nethyl -

2-cycl opr opyd err/baesy!l - 2- hydr oxyet hyl ) - carbam ¢ aci d t epttlogiogbomsier
with [1S- (cycl opropyl -carbanoyl hydr oxynet hyl ) butyl ] carbam ¢ aci d
tert-butyl ester provided the title conpound. MS: 621 (M+l). 54 WO
2007/ 005838 PCT/ US2006/ 025996 Exanple 9 Synthesis of

1-[28-(3-tert- Butyl urei do) - 3, 3- di megfuhpIeYt yryl] - 4R—(6 nmet hoxy-i soqu

i nolin-|- quow yrrolidi ne-2S-carbox I|c acid
cycl opr opyVa o k29t thert-Ansyl-dirsidna- 3¢ dimethyl-putyr &@-methox}'-lsoqumﬂhﬂ-1“

?leé {ldlc EIQOr %I\%Bfgﬁlp%rrjr@;f;i;fc%& lié abld}@@cw%%)ﬂéﬁ—augﬁé%nﬁé (2(}) o
k@’*‘rc ! @Mt d dﬁm Pk - \CQ' 3
115°C

TEA, Naiy, 210°C o cl

e’ A~ . o -
ZN | A HATU
1) 4.0M HClin dicxane

Q., Q

. Jk[r v (N‘/LNN\:)\WNV
v& o\ © 2 _ H_H le O O
>|’ o ) NTNVCOZH Boc
T, X
HATU
5 3) DMP, DCM

Step 1
[0214] Ethyl chloroformate (4.3 mL, 44.5 mmol) was added drop wise at 0 °C to a solution
of 3-methoxy cinnamic acid (5.3 g, 29.7 mmol) and triethylamine (8.3 mL, 59.4 mmol) in
acetone (35 mL). After 1 hat 0 °C, aqueous sodium azide (3.1 g, 47.5 mmol, 16 mL water)
10 was added 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 shurry
was extracted with toluene (3 x 25 mL) and the combined organic layers were dried
(MgS0y). 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 distilled
15  off as added. After complete addition, the reaction temperature was raised to 210 °C for 2 h.
After 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 mi/z 176 (M-+H).
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HHj Il NN\ HOHH NON OOO2) " NuNCO2HBOG IO \ 0 '/m
21 AIl 1) HATU 5 3) DW, DCM Step 1 [0214] Ethyl chloroformate
(4.3 nL, 44vGromoisgsswas added drop wise at 0 C to a sol eCTaR2006625996
3- et ho xy cinnamc acid (5.3 g, 29.7 nmol) and triethylamne (8.3 ni,
59.4

g@ acetone (35 m). After 1 hat 0 C, aqueous sodi um azi de

(3.1 g, 16 nL water) 10 was added drop wi se a
onct Pon ER8LY & swersnsion of o7 SRGssamole: oV AIGM 2L 50, MEapD IEOCk (4

added 10 LRIl MM té}fﬂ@'oé@o%s%ddc?eﬁﬁ]ﬁ:tu\éﬁ%b{aﬁ@?gﬁ&%ﬁﬁ) ), WakHon, hbe

resul ting urry was extracte ene and” the
conbi ned magamnmxtmqeasccmeemrathdmder r@d@&itphjessufﬁh &hd résixbhe sGis pbmrodl intmiped

filt d d d t f
10, 8ad U9, SRl Sl iR R SRR e ik 2
tol uene wag,)diisd ddnmbestdGHO layess vaﬁdedshed\mtﬁrbnaaami @i (REHEICL). C!‘he oigagic

reaction terrperatur was raised to 210 .C fo After t he
preci pi t al?d® e ltegpes corppeptEedandpyrified vy Qsﬁﬁﬂm HZ@% tlhgr

hexanes a6k 95k WAL Qb bchuipolne (720 mgs, 3.7 ol 75% yiel
BNt hoxy ST PR WIEEE YA uipoline (120 gy 3. el AR o

-
i7c (Urighicaiio) R OBR GRS A8 (e bobr 625MB6 1 6 1 4 oA 63 G
5 1 |
pocis 4 T H Y SRR I L 2R R R TR T hed

upon heatg g After 3 h, the reaction mxture was concentrated
under reddl pressure. The residue was poured into iced 5 water (10

n), pH warisheto ashumstondlytagailBlem tBo3kh\a@Fhpalitx exélne (6B tmpi 2 96 GIHGH3

(3 x 25 1 The caqnbi ned, CHC1 Ia er wer e shed, wi th. brine d
dri ed (wged?}tM SORR mHp geaifsgiuny dgtfeut SoeES BioE aHn ) Wy, A8l and
purified I)ﬂsa&kér GhLAnR; POY@PImE 11615@1% @éJb‘ﬁhed a@ﬁ"@tiﬁf BEX@NE) thén @olkd

1-chl or o- oxy-isoqui noline (720 73%yield) as

whi telBol fod |4x , (| ChiTRP-mghgy- Iefeﬂwnphnp (65’@ %883 Hy ymog) was added ip spall
J= 6.0 HZ 01’}13113%3/21( %b’\ﬂuz}rﬂ)'ﬂhel_ri ac'zlon 1021 a]s stirredl’at 63383 f&ni‘G 14 'hi)e’reﬁltﬁlé (s,

3 H. M comercially availl
N- t - Boc- ( @8pendigh whay goaed ptrtg|5|°/h gql{e@gmlwg ac1g (gg) mhybanyd extract with EtOAc (3 x50

mL). The combined EtOAc layers were washed with brine and dried (MgSOy). The organic

layer was then filtered and concentrated to give (28, 4R)-(6-Methoxy-isoquinolin-1-yloxy)-
20 pyrrolidine-1,2-dicarboxylic acid 1-zert-butyl ester (1.04 g, 2.68 mmol, 91% yield) as white

solid. MS m/z 389 (M +H). This material was used in the next step as crude without further

purification.

Step 4
[0217] To [15+(Cyclopropylearbamoyl-hydroxy-methyl)-butyl]-carbamic acid feri-butyl
25  ester (100 mg, 0.35 mmol) was added 4.0 M HCl in dioxane (10 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 (8:3. 11.0 mL) was added (25, 4R)-(6-Methoxy-
isoquinolin-1-yloxy)-pyrrolidine-1,2-dicatboxylic acid I-fers-butyl ester (136 mg, 0.35
mmol), HATU (160 mg, 0.42 mmol) and DIPEA (0.2 mL, 1.05 mmol). After2hatrt
30  reaction mixture was diluted with ethyl acetate and washed with 1N HCI (2x), NaHCO; (ix),
and brine (1x). The ethy! acetate layer was dried (MgSQy), filtered and evaporated to dryness
to give ZS-[1S-(Cyclopropylcarbamoyl—hydxoxy—methyi) -butylcarbamoyli]-4R-(6-methoxy-
isoquinolin-1-yloxy)-pyrrolidine-1-carboxylic acid fert-butyl ester.
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in DMSO (20 nmL), potassiumtert-butoxide (997 ngs, 8.88 mml) was
added in small portions, over 15 min at 23 T. The m xture was
stirred at waB20€7/40583830 min and then cooled 15 to 0O T. APCOUE006/025996
1-chl or o- 6- net hoxy-i soqui noline (600 ngs, 3,11 nmmpl) was added in
smal | por8igwhns over 10 min. The reaction mxture was stirred at 23 C
for 16 h. The resulting suspension was (%dured into 5 % aqueous

citric acil 18l odForths abayg caude parmpowidires eddedd. (04 KCl5p diaxape (10el). After 1h,
conbi ned Eﬁ@%ﬁctﬂoﬁ%ﬁﬁﬁré’@é&o Hﬁféd\ﬁ%& Hhéﬁrtb H‘ﬁr g%%a%@%ﬂd@%&ﬁ asa thte

organic layer was then filtere conce
4R) - (6- MetshlgsyTd toabdvieaiiine HCYsatbiy D CMYDF (&3, IldiJOHEL)lW%-ﬁdé@-E@(E‘z)é}‘tl c

ol 1. > alle P g b PP T Re oS il R Cilee S )

Frl gd(e dll\ll It laod DIFRA ((hemL, pmmﬁga;u Aﬁ&lGﬁtﬁ@t gle[r&laﬁlc?ﬂ mbQure was dﬂutgd with

cl apr r.0X t utyl]-carbam c aci
tert-butyl ohh E%%Eﬂ@@? "ﬁ%h ﬁ}@ M?ﬁ%s( 1xH @) buna 1. HiEhe athyl acetate
di oxane ( 1efkils diliRIeSD.N) AltbRE dhEdG bﬁ@dtawaég e was concentrat ed
and dried to give tﬁlglrgco?j:espon ding HO salt asEa white solid. To

t he aboveggiigne HCl salt in DCM DWF (8:3. 11.0 nl) was added (2S,
4R) - (6- Met hoxy- i soqui nol in-1-yloxy)-pyrrolidine-1,2-dicarboxylic

acid 10t ef@21BLt Jhe egﬂepro(in@fivaﬁmen@msavedmh) DCHATIO. (B artti esf-Medtin

I d m 2 hat 30 t
ot ur o waS iRt (273 A% R0 el B el e Btk # o2 Pahgsactoe)
NaHC 03 ( hw)tme v&xﬂdué]fchétbw(th m)stF e, sgmmlsataﬁ%a{aﬂd@gva@ﬂ MNBEctél WRethyl
(MyS04) , % {3&3 B’X’ ?}ﬁ’ dto dr ness giv
2S-[ 1S- (C@%? Prépy H%)‘le gﬂ?e&t? Layers Wﬁqe)fhwvh%wﬁbﬁ@wa]edm}mm

t hoxy- i s@yyamring{lx) b f
ester. 56% 2007/ oo5glg%ﬂé%tf% 200 %%%ﬁL@%&%ew%m%g&%% %ﬁ“trﬁ’%tyk

aboveltr ufiEnet W&HE‘M&% GaH’GEIH’XM'IW‘IMEIq@P-lrﬁOlﬁi)war@déw&tarbwsﬂtc@cldl
h, the ragcdiR ](d:ﬂﬁ Vet
corr espondl rdﬁy hggym;ﬁv\h e%m:"'rl gﬂnTog(ﬂ%hggbo%ng% nIéI % salt

in DCM Dh@l‘(IgOfaie) 8114 @1 iiE, A 8 Bl SR8A8, (B, J =2 He); 8.15 (d, 1 H, J=9.2 Hz);

(160 o, a5 ZERZ S HRASHLIE o B Srostal s SRepert wy st

the r eact(inori 3 &ﬂwé)f)v(ms 1d} 4658 @, WL b = 81 Hy); 43¢t (&, 2, 9AS i(kﬁQHl)A th

l N " & e %%%%( P)&ére?@hgr%kgﬁglzﬁle(ﬂ{r?gndé I%éslzc(g’tst?gﬁ b77- 7150 {m,

1 H); 1.48-1.38 (m, 3 H); 1.15 (m, 9 H); 0.91 (m, 9 H); 0.90-0.86 (m, 3 H); 0.69-0.56 (m, 4
H). MS m/z 667 (M'+H), 689 (M'+Na), 665 (M*-H)
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10 [0219] The crude product was then dissolved in dry DCM (10.0 ni)
and Dess-Martin periodinane (223 ng, 0.525 mol) was added. After
stirring atwo toof/ass® h, the reaction mxture was quenchetusiondin8e26M
Na2S203 i n saturated NaHCO3 and extract ed with ethyl acetate (3x).
The combined ethyl acetate |ayers wp é g Wwashed with saturated
NaHCO3 (2x) and brine (Ix). Pur|f| catl n by preparative HPLC gave
1-[ 2S- ( 3- bothesBof y+[2&{b¢ayb§iu@1-&em5) -3,3- dunethyl-butyryl]-4R-(6-methoxy~1soqu1nohn-1-

di mret hyl -b U|n X olid
ar boxyl>/| c gltcf\i@yp%égﬁg Fbo fy{opgﬂ?gr\é H% én%‘sgéé’ckﬂc)p Iﬂh%ég%
purity by HPLC. 'H NMVR DIVBOd@boéih)?Iﬂarﬁﬁip(m)H J= 4.8 Hz); 8.28 (d,
| H J=7.2 Hz): 8.15 (d, 1 H J= 9.2 HZ): 7.97 (d, 1 H, J= 6.0 Hz):
7.34-7232 (m 2 H: 7.11-7.08 (m 1 H): 5 94 (brs, 1 H: 5.72-5.70
OO(m 1H; 459 H J= 8 4 Hz); 4.34-4.22 (m
- 20_3_9_0;3_&6(;%; 2.79-2.74 (m 1 H):
2.54.2.51 (m>110); 21823H1(m 18:71.77-1.70 (m  11-1);

148138(ms.-11512@4E H: 0.91% By, 0-90-0.86 (m 3 H;
0.69-0.56 (m 4 n{g 6\7—\7 &+H) , 665 (M-H).. 57
WD 2007/ 005838 PCY/ US2 06/3&5996 Exanpl g t h¥si s of

1-[25-(3-tert- But yf - ur ei do) - 3, 3- di met hy., - Obutyr ] - 4R- ( 6- net hoxy-i soqu

inolin-I- yloxy)-pyrrolidine-2S-carboxylic acid ) 40MH ”ndoxane
(2-cycl opropyl car banmoyl -1 S- cycl opr opyl net hyl 2- oxo et -am de (23)
5V1 iNIiN OOHHO (/"' ~~ HZNN~ (~ H OH %tl!r 2HN~ BoC
DBoc Ol \ O22 D1) 4,0MHC In dloxane 2) >r H 0 4 HATU
3) DW, DCM I N HATU
3) DMP, DCM
/O )
| =N
0"r
QK
N H
XHTH\-/&O O EO v
07"\ 23

Step 1
[0220] To (S)-3-Amino-4,N-dicyclopropyl-2-hydroxy-butyramide HCI salt (47 mg, 0.2
mmol) in DCM/DMF (5:1.5, 6.5 mL) was added (25, 4R)-(6-Methoxy-isoquinolin-1-yloxy)-
10 pyrrolidine-1,2-dicarboxylic acid 1-fert-butyl ester (78 mg, 0.2 mmol), HATU (91 mg, 0.4
minol) and DIPEA (0.1 mL, 0.6 mmol). After 16 h at 1, the reaction mixture was diluted with
ethyl acetate and washed with 1N HCI (2x), NaHCO; (1x), and brine (1x). The ethyl acetate
layer was dried (MgSQy), filtered and evaporated to dryness to give 25-(2-
Cyclopropylcarbamoyl-15-cyclopropylmethyl-2(E)-hydroxy-ethyloarbamoyl)-4R-(6-
15  methoxy-isoquinolin-1-yloxy)-pyrrolidine-1-carboxylic acid ferf-butyl ester (22).

Step 2

[0221] To the above crude compound was added 4.0 M HCI in dioxane (5.0 mL). After 1 h,

the reaction mixture was concentrated and dried to give the corresponding HCI1 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-
20  ureido)-3,3-dimethyl-butyric acid (46 mg, 0.2 mmol), HATU (91 mg, 0.24 mmol) and
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0" O HH NN~ HHNYNOO | - 0023 Step | [0220] To

(S)-3-Am no-4, Ndi cycl opropyl - 2- hydr oxy- butyram de HCl salt (47 nyg,

0.2 mol) Wo2OCMBMWF- (5:1.5 6.5 nL) was added (2S, PCT/US2006/025996

4R) - (6- Met hoxy-i soqui nol i n-1 -yl oxy)- 10 pyrrolidine-1,2-dicarboxylic

E‘,f'p clz_:IA 1(5 e%IIPnIﬁw(M n&soernnﬁmfmer:ﬂlammlréacubi#ﬂi&tﬁreiva@gﬂut@démmﬂiy) and
reaction m xture was

di | ut ed wAEHRe Wﬂ?%})‘@gﬂégﬁ fgﬁi‘dz &qhﬁéé%hxﬂr a? @Qc)TheNéhxmta(q layer

and bri ne vt ded RS, I?thlere@%ﬁ&@@a%ora’te%X@Hryﬁ@s% dried (MySO4), fi | tered

and evaporated to dryness to give 2S-(2- “Cycl opropyl car banoyl -

S-cycl oprg@ I met hyl - 2() - hydr oxy- et hyI carbanoyl )-4R- (6 15

nmet hoxy- |s§éU|noI|n | -yl oxy)-pyrrolidine-|-carboxylic acid tert-butyl

est er §22]J0222]St €he @udORddict Fas thea dabadvel ia dodeChDEHomby amiaBeﬁ-d,Mdn 4.0

M HCl in di oxane 0 ),. After 1 h, .the react,i

Noncent 1 aPEIERGe 47 e DY wfioh e dadt, ASSruiara rElr Dl e et miveece
solid. Towhhgueabieyia, r@m@zs&:@hﬁ satiratENGINVD; rld Sctradfdd Yvifhle) mtate
added 28- £3 tert-Butyl 20 ureido)-3, 3-di met%%eckbutyrl c acid

0.2 mmol) Jhe C(og@npp& ethyl gqpt%yyrs a\rﬁa: thepgw Wi pearatetdNabCO; (2x) and
PCT/ US2 00@1[11932@9)9 Q’un@k;ﬂ%ﬁ thyQredpatdtive @EP@C’EE% i«[ZﬁiﬁFt—ﬁu@[—ﬁ?et&&)as’ ?Lh e

reacti on m xture was luted wth eth acetate and washed

HO (2%), dissatinddutyy]l; 4RxfﬁimsthW-liqq%)nolﬂrﬂeylem;nyraﬂ@m %S‘-pw@xyhcmsl

RAG mi r nee

Dess- Martban—IPb@r MRiret18 (WIT2H), 791 (IGI*H\I&))@D(I\W@H) added. After stirring
at rt for 2 h, the reaction mxture was quenched with 0.26M Na2S2C3
in saturated NaHCO3 and extracted with ethyl acetate

Example 11
15 Synthesis of 1-[25-(3-tert-Butyl-ureido)-3,3-dimethyl-butyryl]-4R-(6-ethoxy-isoquinolin-1-
yloxy)-pyrrolidine-2-carboxylic acid (2-cyclopropylcarbamoyl-15-cyclopropylmethyl-25-
oxo-ethyl)-amide (26) '

) C. ~-0 ‘
~.0 - C0H Eihylchloroformaie\/ | = POCt | =
118°

TEA, NaM,, 210°C 0 ?
KOtBu HO”-
DMSO l QC%H
O I < Bog
AL
Q'.
24 QCOZH
Boc
J
27
v
~0 = e "
[ N | B HATU
7 ) 1} 4.0M HClIn dioxane 0
) ; OH
LM ked
pUES G
I LTIEY K ?‘er\gv
S & S >y A
I 7\ 3 < 25
o5 HATU g

3) DMP, DCM
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(3x). The conbined ethyl acetate |layers were then washed with
saturated NaHCO3 (2x) and brine (Ix). Purification by preparative
HPLC gave Ww{ 287/¢@sisert - Butyl-ureido)-3,3 10 PCT/US2006/025996

di met hyl - butyryl]-4R- (6- et hoxy-i soqui nelin-1-yl oxy)-pyrrolidine-2S-c
ar boxyl i c Seepild

2-cycl opr 1S-cy Iopropyl nmet hyl - 2 oxo et hyI) m de (23)
| 850 pURRtl, Mt FR b o 2 TR ardd E7E forsoiagion

Exanpl e 13f4-BitRx Tcﬁﬁiﬁlhﬁza@fd(s 71 g 29.7 mmol) and trieth Iamlne 108 g énL 59.4 mmo
1-[25-(3-tent-Butyl -ureido)-3, 3-di methy butyr§ thoxy | oqw

nolin-1- 9%e&up 3fb Ly oiite h atll Capuesoys sodivae prde (3 1 8 47.5 mmol, 16 mI, water)
(2-cyckop oavl Q
(267" O VPRI o Tt pR bR tireos Koo YaRP W abnc
115 C p Cwas ¥e@t the Hixthreland DiROild wadVoBoKdd Baler vicudl PHe febultisgQihrrBoc
HZN OH di oxane N NN_2) .NO\W
CO2H Boo 8%""6“‘"’{)\‘9 Vithgory neé%%é“%@ ST S&%%g‘&w ’2’8’@71)“6%5838
PCT/ US200@V1£8359 9@ he dried solution was filtered and added dropwise at 190°C to a solution of
diphenylmethane (25 mL) and tributylamine (14.2 mL, 59.4 mmol), The toluene was
10  distilled off as added. After complete addition, the reaction temperature was raised to 210 °C

for 2h. After cooling, the precipitated product was collected by filtration and washed with
hexanes and dried under vacuum to yield 6-Ethoxy-2H-isoquinolin-1-one (1.92 g, 10.2 mmol,
34% yield). MS m/z 190 (M'+H).

Step 2

15 [0224] A suspension of 6-Ethoxy-2H-isoquinolin-1-one (896 mg, 4,74 mmol) in POCI; (4
mL) was heated at 110 °C for 3 h (clear solution obtained upon heating). After 3 h, the
reaction mixfure was concentrated under reduced pressure. The residue was poured into iced
water (10 mL,), pH was then adjusted to 10 with 3N NaOH and extracted with CHCl; (3 x 25
mL). The combined CHCI; layers were washed with brine and dried (MgSQ4). The organic

20 layer was then filtered and concenirated to give 1-chloro-6-ethoxy-isoquinoline (866 mg,
4,18 mmol, 88% yield, >90% pure) as tan solid. MS m/z 208 (M'+H),

Step 3
[0225] To commercially available N-t-Boc-(2., 4R)-hydroxyproline (531 mg, 2.30 mmol)
in DMSO (20 mL), potassium fers-butoxide (774 mg, 6.9 mmol) was added in small portions,
25  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).
30 The combined DCM layers were washed with brine and dried (MgSOs). The organic layer
was then filtered, and concentrated to give (25, 4R)-(6-ethoxy-isoquinolin-1-yloxy)-
pyrrolidine-1,2-dicarboxylic acid 1-terz-butyl ester (24) (crude wt = 1.18 g, >90% pure). MS
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Step 1 [0223] Ethyl chloroformate (4.3 niL, 44.5 mmol) was added drop
wise at OCto a solution of 3-Ethoxy cinnamc acid (5.71 g, 29.7
nmol ) and ™0 ZOHYS&® ne (8,3 nL, 59.4 mmol) in acet onePCBHSING/025996
After 1 hat O qugqueousa;édl umazide (3.1 g, 47.5 nrirol, 16 nL
water) 5 we 490 @eO-H),clow ED3LVE-BRACThi® thaftk4f WhE

23 C for 16 Q \ i i 50 m,I-B was(hgddeg to the m xt u?%@gl%%ﬁ&%p

vol atile wd8%%¥ HBWIRCSHOl. The resulting slurry was extracted
with toluene (3 x 25 nL) and the conbined organic |ayers were dried
(MgSO4) . THErdried sol ution was flltered and added dropw se at 190C

t | ut f h but. 14.2 m,
50,4 monol (12RO Te fYRORBIENABAG L o b Pt Ao mies. O
conpl et® atidiol) i PCMBMF ¢HE3, 18 mlt)weﬁ(aﬁﬁm ARGE6- éﬂzbﬁf‘-i%o&\ﬁn@lﬂfpl Loxfyor
2 h. After Ilng uct was coll ected

filtrati onp dnE: Ceﬁb&iﬁ g] ;?Fté’g E’&I egieri (e H ’Bﬁﬂ@rz&ﬁa@ﬂuiﬁ{t\é[}ﬂ%ﬂ mg,

6- Et hox 20-B4lsfm iandDIPEA-(ONS m z
100 (W) . { ap gw%ozzzf 8 uil} 033 ol i rm&ﬁo%%ﬁ?‘?&’%‘frﬁﬁfn 1
-one (896 Hiyted et Pﬁtafﬁﬁmbw;bs pih INHCLEx), NeBIGEY (&x), &bride{by). Thch

(clear solgyi ARAbI3hN0EL RATVBSE! uf;’tg%red ld! Shpodatl 1 (et £EELI Do,

m xture was concentrated under ress

ng & ec|10iOI ntlerclopepylogiemoyi 11.'33‘CYﬁlC)Pfommmﬂt-lhbwmaehthmcﬂﬁmﬁ?l)g}gg%étlho%
wer e algshggéljtq\{}\nﬁts %&grﬂ\ﬂ, @gﬁ:}é@éﬁ ri eg %&%’%&)‘m WB%@E%‘F@%O | ayer Wg}s/ers

then fil t@'e%% and concentrated to give 1-chloro-6-ethoxy-isoquinoline
(866 ny, ﬁ 8 mol, 88%yield, >90% pure) as tan solid. M5 niz 208
(M +H) . Stea7B [IBZRézlbcﬂ}e cﬁﬁermﬁ hua ks auRH hmk%d}t hd'ife

4R) - hydr O@Iepr ol.i ne 2. S%d nmol in DVBO ( 1 m%)ﬁné@§mlg Aﬁerlh
ter t - but oX{edEACH R e ‘BaS@OH?FﬁF}teM c;mdé@l giva ﬂ?rmnlesmdmgm salt a& White

over 15 misgticatro &2 a-BovJ Q%@H@l%l?m‘@@l\/lﬁ é?@S a3 I%I% {ad cfdec’i% 9,{‘ ?0% ?@ngl-

then cooled to Q C. At 0 C, 1-chloro-6-ethoxy-isoq |n0|ne
2. 41 mol Jeeiied-3aodiswthyirbatyie poip (rdmen .28 mxml), Imm §128Ehe, 0:Banmbland

m xture Wesp4 (g, IﬁﬁllLab SRMIi%ﬁeg@thrtTtﬁgﬁea §0LIII! t' n F%JEL?H]?L%A nghat\ﬁal

poured into water and the mXture was Was
et hyl acet atetatqmd)wasirprbwith gL 2K)aleHCha sl xa,cand |bimed1x\)\n THe eB USRS lhr

HCl to pHyzdeaR .30 The conbi ned DCM | ayers
wer e washe ; g@%gﬁﬁgd%‘égw&%ggﬁmﬁe organic |l ayer was then
fil te%@d tang concentrated to give (2S,

4R) - ( -isoquinolin-l-yloxy)- pyrrolidine- 1,2-dicarboxylic

acid 1-t e[&lzs;utyﬁe @Gdeprofidetval thek dRsoMed T ddfDOM AR RIDesMArartin
periodinane (154 mgs, 0.364 mmol) was added. After stirring at 1t for 1 h, the reaction
mixture was quenched with 0.26M Na;S,0; in saturated NaHCO; and extracted with EtOAc
(3x). The combined EtOAc layers were then washed with saturated NaHCO; (2x), brine (1x)

25  and dried (MgSOy). The organic layer was then filtered, concentrated and purified by flash
chromatography (65% ethyl acetate/hexane) to give 1-[285-(3-tert-Butyl-ureido)-3,3-
dimethyl—butyryl]-4R-(6-ethoxy-isoquinolin—l-yloxy)-pyrrolidine-z-carboxylic acid (2-
cyclopropylearbamoyl-1S8-cyclopropylmethyl-2S-oxo-ethyl)-amide (26) (80.7 mg, 0.116
mmol, 42% yield) as white solid. "H NMR: (DMSO) 8.67 (d, 1 H, J=5.6 Hz); 8.26 {(d, 15,7

30 =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, /=24, 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 (i,
1 H,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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60 WD 2007/ 005838 PCT/ US2006/ 025996 in/z 403 (M +H), 401 (M+-H), 303

(Mt-Boo). This material was used in the next step as crude w thout

further puM®2WaPIS8E. Step 4 [0226] To PCT/US2006/025996

(S)-3-Anm no-4, N-di cycl opropyl - 2- hydr oxy- butyram de HC salt (66 nys,

0.28 5 nHERl2)11kn0DEM 1N 1634. 537(nﬂ,3 HIE ). 33\@&9 tﬂ?iﬁﬂs(m 9 H); 0.91 (m,9H),
i ne-

4R) - ( 6- et hox soqui nol in-| - rroI| dlcar oxylic acid
T el - bULSR %@gt@rsmﬂméﬂr@ U a2 Ry Wb (O SBAHS
and DI PEAQ\@Q.N%? M2.8¢ ol ). After 1 h at rt, the reaction mxture

luted wi'th ethyl” acetate and washed with IN HC (2x),.NaHCOB
(Ix) and brine (Ix). The ethyl ac tat e'véz?lyer was dried (NgSO4)
fllter d and evaporated to dryness 25-(2 10

S./?'e;‘)gt ﬁﬁlﬁ)ﬂaﬁ SOt et ERly %)Xﬁi Bﬁemyagﬁ iRkt st 1
added 4. 0 MHO ﬁ?“é‘?ﬁ‘ﬁ“{‘?’é‘bﬁfm&f R R L

was concent’ @ and dried to glVe’ |cb responding HCl1 salt as a
white 15 solwd~Ab the above—antne gflt in DCM DMF (10:3, 13 nl)
was added 25-(3-toert- But;l/ agg;fjdo) 3, 3- i, rret hyl -butyric acid (64 ngs,
0.28 nmol ), HATU 8 ny,*? 1) and/DI REA{ Q.15 nL, 0.84 mmol).
After 1 h at rt, cogact i r’meture wa 'h_t)eﬁﬂNv@th ethyl acetate
and washed with | NeHCl (2x)/ NaHCCB (Ix),Boaer WPne (1x). The ethyl
acetate layer was dried (MgSO4), filter&d and 'evaporated to dryness.
20 Step 6 [0228] The crude product was then di ssolVadv ke indipyneDCM
(10.0 nmL) and Dess-Martin periodi nane (154 s, 05364 Aanoi) was
added. After stirring at rt for | h, the reaction m)irﬁme“‘wac&“
guenched with 0.26M Na2S2Q3 in saturated NaHCO3\and extr &c W th

Et CAc  (3x). The conbi ned Et OAc | ayers were thenm\wastred w t

saturated NaHCO3 (2x), brine (1x) 25 and dried (MySEH)"Mhe organic
layer was then filtered, concentrated and purified by fl ash

chromat ogr aphy (65% et hyl acet at e/ hexane) to give~?° x
1-[2S-(3-tert-Butyl -ureido)-3, 3- I/N

di met hyl - butyryl ] - 4R- (6- et hoxy-i soqui nol i n-1-yl oxy) - pyrreg,

i ne-2-carboxylic acid (2- 0

QJ;W

(80,7 ng, 0.116 mmol, 42%yield) as white solid. 1
(d, 1 H J=5.6 Hz); 8.26 (d, I H J 30 = 6.8 Hz);
8.8 Hz);SZep819(d, 1H J=5.6Hz); 7.24-7.22 (m 1 H); 7.01-

cycl opropyl car banoyl - I S-cycl opr opyl net hyl - 2S- oxo- et %’:&gﬁa

10 [0229] To [15-(Cyclopropylcarbamoyl-hydroxy-methyl)-butyl]-carbamic acid feré-butyl
ester (75 mg, 0.26 mmol) was added 4.0 M HCl in dioxane (6.0 mL). After 1 h, the reaction
mixture was concentrated and dried to give the corresponding HC! salt as a white solid, To
the above amine HCI salt in DCM/DMF (10:3, 13 mL) was added (28, 4R)-(6-ethoxy-
isoquinolin—I-yloxy)-pyrrolidine-l,2-dica:rboxyﬁc acid 1-fer¢-butyl ester (106 mgs, 0.26

15  mmol), HATU (119 mg, 0.31 mmol) and DIPEA {0.15 mL, 0.78 mmol). Afieri hatrt
reaction mixture was diluted with ethyl acetate and washed with 1N HCI (2x), NaHCO; (1x),
and brine (1x). The ethyl acetate layer was dried (MgSQ), filtered and evaporated to dryness
to give 25 LS~(Cyclopropylcarbamoyl-hydroxy-methyl)-butylcarbamoyl]-4R-(6-ethoxy-
isoquinolin-1-yloxy)-pyrrolidine-1-carboxylic acid fert-butyl ester (27).
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(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 (t, 1 H J=8.0 Hz); 4.26-4.23 (m | H);
4.16-4.08 (o 2087/6858383.84-3.80 (m | H); 2.69-2.65 (m 1prCBUSIMEN025996
2007/ 00 5838 PCT/ US2006/ 025996 H); 2.11-2.04 (m 1 H); 1.64-1.57 (m
1 H); 35@229(m3l-|) 115(m911)091(m9H) 0.89-0.81
(m3 §1-0.48 (m 4 H): 0.36.0.27 %NBMZGQS(MHH)
715 N& 6§qﬂ}e|\@gowcm@@@mpp@1dlwzas agdgyﬁf)% inpfioxane (10 mL), After 1 h,
1- 5 3- |
- I[ g I(- ﬂi@{(')éxag pyr r SQQangrgi?acar |Cb%‘5c6|y%¥ k&né&ﬁaﬁd@ngeﬁepﬁt s $ Qb
(1S- cycl oiidplie &mabwmhm HBM&I@W 2ay3, 18 M[L)I\kre@-dd&bd\zm tert ity
H1

1 PP 52 e 0 gty 26 oy, AT 8 g S %
028 St lelDIPEAl@l [SgrﬁB,g] 84 @dmol). After 1 h at rt, the re'ctl)cjlton :rruxturer \ggs rﬁlgltegcwnh ethyl
orts but yieSe g %%lﬁﬁ%?ﬁéﬁmﬁs (et e cea aeisedaer

(6.0 n) .wafdrRH (MR, DRerb@ AL dvaporaidl ¥ d¥fesas concentrated and dried
to give the correspondl ng HCl salt as a whlte solid. To

Step 3
10 {0231} The crude product was then dissolved in dry DCM (10.0 mL) and Dess-Martin
. periodinane (143 mgs, 0.338 mmol) was added. After stirring at rt for 1 h reaction mixture
was quenched with 0.26M Na;S,0; in saturated NaHCO; and extracted with ethyl acetate
(3x). The combined ethylacetate layers were then washed with saturated NaHCOj3 (2x), brine
{1x) and dried (MgSO4). The organic layer was then filtered, concentrated and purified by
[5  flash chromatography (65% ethyl acetate/hexane) to give 1-[25-(3-teri-Butyl-ureido)-3,3-
dimethyl-butyrylj-4R-(6-ethoxy-isoquinolin-1-yloxy)-pyrrolidine-2S-carboxylic acid (15-
" cyclopropylaminooxalyl-butyl)-amide (28) (75.7 mg, 0.11 mmol, 43% yield) as white solid.
'H NMR: (DMSO-dj) 8.75 (d, 1 H, J=4.8 Hz); 8.28 (d, 1 H, J=7.2 Hz); 8.13 (d, 1 H, /=
8.8 Hz); 7.96 (d, 1 H, /= 6.0 Hz); 7.31-7.29 (m, 2 H); 7.10-7.06 (dd, I H, J=2.4, 9.2 Hz);
20 5.94-5.92 (im, 2 H); 5.72-5.70 (m, 1 H); 5.04-5.00 (m, 1 H); 4.58 (t, 1 H, J= 7.6 Hz); 4.34-
4.30 (m, 1 H); 4.23-4.17 (m, 3 H); 3.90-3.86 (m, 1 H); 2.79-2.74 (m, 1 H); 2.54-2.51 (m, 1
H); 2.18-2,11 (m, 1 B); 1.77-1.70 (m, 1 H); 1.48-1.38 (m, 3 H); 1.15 (m, 9 H); 0.91 (m, 9 H);
0.89-0.86 (m, 3 H); 0.69-0.59 (m, 4 H). MS m/z 681 (M'+H), 703 M*+Na), 679 (M"-H).
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t he above am ne HCl salt in DCM DWVF (10: 3,13 nlL) was added (2S,

4R) - ( 6- et hoxy- isoqui nolin-1-yl oxy)-pyrrolidine-1, 2-dicarboxylic acid
1-tert-but Wwo awt/erssisl06 rugs, 0.26 15 mmol), HATU (119 moT/U8208d0239061 )
and DIPEA (0.15 mL, 0.78 nmol). After 1 hat rt reaction mxture was
diluted with ethyl acetate and vvashgqa pielt 31N HCl(2x) NaHCO3 (I x),

and brine t hyl acet at ayer wasd S04), filtered
and ev apoﬁgﬁltgéflst qﬂd@r{ééq %f.l e?@) 3% dnnethyl—butyryl] th -me%hoxy-lsoqumohn-l—
2S-[ 18- (Cyc akha et
oy 1 Sotul YA Y (DUl g RSP S G
ester (27)<° 2007/ 005838 PCTt 025996 Step 2 [0230] To the
above crude 8nd was—added—4 0 Nion di oxane (10 nmi). After 1
h, the reactiongm xture vvasr-igoncentrat 3d and drled to give the
correspondi ng HCl-sal t d‘é“ sol i To ove am ne HClL salt
in DCM DVF (10: 3, cdlh) sOad ed 2S-(

ur ei do) - 3, 3-di net b@él-buty ilc acid (60 NUSec HATU (128 ny
0.34 mmol) and DI PEA (0.15'ni, 084rmDI . 2\& 1hat rt, the
reaction mxture was diluted with ethyl cet at ambmmsrmﬂ,ggnw th IN
HCO (2x), NaHCO3 (Ix), and brine (Ix). The ethyl %cet ate hayer was
dried (MgSH), filtered and evaporated to dryRess. W 10°4:0231]
The crude product was then dissolved in dry (10 /gn\?
Dess-Martin periodi nane (143 ngs, 0.338 mmol) S agdded. er
stirring at it for 1 h reaction m xture was quen@hdf.ogM h 0. 26M
Na2S203 in saturated NaHCO3 and extracted with ethyl acetate (3x).
The conbi ned et hyl acetate | ayers were then washed turated

NaHCO3 (2x), brine (Ix) and dried (MgSO4). The org Jlayer was
then filtered, concentrated and purified by 15 flash ch omat ography

(65% ethyl acetate/ hexane) to give 1-[2S-(3-twY-Butyl- 3 3-
di met hyl - butyryl ] - 4R- (6- et hoxy-i soqui nolin-I-yl oxy) p rr

rboxylic acid (i S- cycl opropyl am nooxal yl - butyI ) 2

0.11 mol, 43%yield) as white solid. 'H NWR 075(

H J= 4.8 Hz); 8.28 (d, 1 H, J:7.2Hz),813(d 1 H, 37\83%

796(5d SteH J= 6.0 Hz); 731729(m 2 H; 7.10-7.06 (dd, 1 H, J—

z&% 20 5,94.5. 92 (in 2 H; 5.72-5.70 (m 1 H): 5.04-5.00
8

( m | Ty (S)-3-Aping=2- l?ydeoxé{zlaep agoig acid gydepropylamideHClgalp 696411957
3
(H) m 3 o@ﬁ&a?fﬁcﬁ\{/ﬁmﬂ(@a 1§m7L9 “%s Zﬁhe(i'(ﬂﬁ‘ 4}2) gBJi/L%%oi -I&qgljnﬂgl 1 15
(m 9 H) qu;ymylmlrdmesal izbdmar@m@c chBte(rmutﬁ dst)er (157692500 80 nfom]), HADU NS
6

mz 681 ((%'DJ?'&% 0, 5%()%311&@?]3&%8 35 ML li'b 'mmol). After 1 h at rt reaction mixture was

10 diluted with ethyl acetate and washed with 1IN HCI (2x), NaHCO; (1x), and brine (1x). The
ethyl acetate layer was dried (Mg80y), filtered and evaporated to dryness to give 25-[LS-
(Cyclopropylearbamoyl-()-hydroxy-methyl)-pentylcarbamoyl]-4R-(6-methoxy-isoquinolin-
1-yloxy)-pyrrolidine-1-carboxylic acid ter-butyl ester (29). MS m/z 571 (M™+H), 593
(M"+Na), 569 (M"-H), 471 (M*-Boc).

15 Step2
[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 HC] 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)
20  and DIPEA (0.35 L, 2.0 mmol). After 1 h at 1t reaction mixture was diluted with efhyl
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63 WD 2007/ 005838 PCT/ US2006/ 025996 Exanpl e 13 Synt hesi s of
1-[2S-(3-tert-Butyl -ureido)-3, 3-di net hyl -butyryl]-4R-(6-methoxy-isoqu
i nolin-l- y®xy)eEyssrolid ne-2S-carboxylic acid PCT/US2006/025996

(1 S-cycl opropyl am nooxal yl -pentyl)-amde (30) \ I iN\ I .N O COHH O
" HzNN N aheS0%H 4 Cl. in.di Hoxane 2
HyN ~COpH /1 O H‘%r%e@i)ﬁhm I@@‘E%& %%% ,H’% “&M“ h"pqn%l F%i %t%%ﬂye%
Step 1 [0232frigMgS04B Ibl'mad@nthquradJedye linpesankliSona683! (M +H), 705 (M’f+Na),
cyclopropé @Idg HC salt (96 ngs, 0.40 nmmol) in DMVF (10: 3, 13
nm.) was a é 4R) - ( 6- Met hoxy-i soqui nolin-1I -

yl oxy)-pygeolldl ne-1, 2-di carboxylic acid 1-tert-butyl ester (157 nys,
0. 40" mmol PPRATU (200 ng, 0.53 nmmmol) and DI PEA (0.35 nm, 2.0 nmol).

:1;] ter %hg({j@sﬂtm@&ﬁaé ﬂﬁd&’éfak‘f&% (lfléﬁ)lghé}%égiqﬁp *}Ff_’%% %’é{irhyl

acet at e | BYEingpe (238 meg, ¢ Myoo)), wis ddtel ddenstiriryaipbfoat édetaiod myinesSyas
(Oyal opr oBuTERE St 26 Nags0n i sataied NEIICOs e priapisd i vl et Gt
Xy-i soqui s ¢ombuﬂed3ethyiap)atamyayem wdjemlmnlwaﬁladdhﬁﬂyéatlﬁata@NGHtﬂgt(zﬂuﬁﬁde (1x)
ester ( Zggnd ci\r/%d ?gdzgSé e orglgzlfc layer was then filtered, concentrated and purified by flash
10 chromatography (45% ethyl acetate/hexane) to give 1-[25-(3-tert-Butyl-ureido)-3,3-
dimethyl—butyryl]-4R-(6-methoxy-isoquinoliu-l-yloxy)-pyrrolidine—ZS—carboxylic acid
(L5-cyclopropylaminooxalyl-pentyl)-amide (30) (83.5 mg, 0.12 mmol, 31% yield) as white
solid. 'H NMR: (DMSO) 8.74 (d, 1H,J=4.8Hz); 827 (d, 1 H,J=7.2Hz); 8.15(d, 1 H, J
=9.2 Hz); 7.97 (d, 1 H, J= 6.0 Hz); 7.33-7.31 (m, 2 H); 7.10-7.08 (dd, 1 H, J=2, 8.8 Hz);
15 5.96(s,1H); 5.94 (d, 1 H, J=9.6 Hz); 5.71-5.69 (m, 1 H); 5.02-4,98 (m, 1 H); 4.60(t, 1 H,/J
= 8.4 Hz); 4.34-4.22 (m, 1 H); 4.23 (d, 1 H, J=9.2 Hz); 3.91 (s, 3 H); 3.90-3.87 (m, 1 H);
2.78-2.73 (m, 1 H); 2.54-2.51 (m, 1 H); 2.17-2.11 (m, 1 H); 1.77-1.72 (m, 1 H); 1.43-1.33 (m,
5 H); 1.20 (m, 9 H); 0.95 (m, 9 H); 0.88-0.85 (m, 5 H); 0.69-0.58 (m, 4H). MS m/z 681
(M'+H), 703 (M*+Na), 680 (M*-H).

20
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(Mt+Na), 569 (M-H), 471 (M+-Boc). 15 Step 2 [0233] To the above
crude conpound was added 4.0 M HC in dioxane (10 nmL). After I h at
rt, the reagodretroosksst ure was concentrated and dried to gcvesiohe€o25996
corresponding HCl salt as a white solid. To the above am ne. HC1 salt
in DCM DW (10:3, 13 nmL) was added ﬁS%B tert-
But yl - ur ei do) - 3, 3-di met hyl - butyric acrar ngs, 0.40 nmol), HATU

(200 ng, 0.53 mml) 20 and DIPEA (0.35 nmL, 2.0 nmml). After 1 h at rt
reaction pleX guwas diluted with ethyl 64, WO 2007/ 005838

PCT/ US2006/ 0@6 acetat e and wasﬂsue i N rdedla (1200 Pqok Jolux
and brine (Ix). IThe %EE‘%':ecraﬁ%%Fp%n [ _was diced (M ,N+f| I'th_g‘r,m*
and evaporated t z 683 (M++H), 24(;,),5 (M++Na) , 81

(M-H). Step 3 5 cyc;[jop m‘E[lﬁ’{;“ude product was then dissol ved |n dry
DCM (10.0 "lm) and De su.,MaxcmH n- periqdifane (223 nys, hpwﬁmﬁ ) was

added. Aftef Stirfing absomt for 2 h reactlon m xture was - quenched

with 0.26M Na2S2Q3 in saturated NaHCO3 and extracted wth ethyl

acetate (3x). The conbined et hyl acet at e Hca ~were then washed with
sat ur at edy, ), #vbrine (I1x) gand drie 04) . TheQrgani g

| ayer was th Ifl,Jtered eent+ated—and purifded by fl*ash I v
chr omat ogr aphy (145% et hyl caz@@,lijgt wsﬁoqjgéne) to gi VE »-coM b

1-[ 2S- (3-tent-Butyl - ur ei do) - Mo0st(cH),

di net hyl - butyryl | -4R- (6- rreLhoxy i soqui nol i n-1-yj;oly)-pyrrolidipe-2S-c
ar boxyl i ¢ achw:2385- cychopr Byl am nooxal yl - pentyddasam de ( 3Q) (283 5
nmg, 0.12 nmml, 31%yield) as white solid. 1HNWR (DVMSO 8.74 (d, 1
H - J= 4.8 Hz); 8.27 (d 1 H J=7.2 H); 815 (d, 1 H J =9.2 Hz);
7.97 (d, 1 H J=6.0 Hz) 7.33-7.31 (m 2 I—g; 7.10-7.08 (dd, I H J=
2, 8.8 Hz); 15 5. 96*3 H); 5.94 (d, 1 M%31= 9.6 Hz); 5.71-5.69 (m
1 H,; 5.02-4.98 (m ,\ 4.60 (t, 1 H J .~4Hz);4.34422(ml
; 4.23 (d,yaly H J- ;391( a3 H; 387(m3ﬂ
2.78-2.73 -61—ﬁ—1-—H) 2@551 2.51 —|—H)—~2 172,11 (m N oo

1.77-1.72 (REAOMFH) %g (m B 1 2 mHWW 0(17;\9

H); 0.88-0.85 (m (m 4H). M\ +H), 703

NI

(M:Na), 680 ( M- H)‘““"’ 65°V\D]?007/ 005838 PCT/ usé’oo@[ 025996 Exanpl e
14
Mal. Wl.: 586.71 Mol, Wt.: 533.08 Mol. Wlf:: 230.30
HiCQ HaCQ

N
Qf‘ﬂ Cﬁ &
1—~ =
HATU OAC d

DIP%;%DMF X“ H (jﬁ( CHzCIg H H %H\)OH,HW
77’ N o

(46% from 8) \,go o}

40
Mol WE.: 708.89 Mal, Wt.: 706.87

Step 1

5 [0235] 3-Cyclopropyl-6-methoxyisoquinoline (32). Lithium tetramethylpiperidide was
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

10 warm to 0 °C over a 20-min period then a solution of N-methyl-N-
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H300 CH, 1) n-BuLl H3CO | nCPBA H CO 1l i POCI3reFl Ux I-L
2)2,2,6,6-tetranet hyl piperldilne N CH2Cl 2 then pH=8 3) [m ne 31 94%
66% 4) Nvsthydoreoweashoxy cycl opropyl car boxenl de 31 5) RENORE00GEZEI632
33 Mal. W.: 231.33 Mai. WG 199.25 Mal. W.: 215.25 28-30 % H3CO
HO,, OH HBIDYy cm@{opﬁn@tailb@dhhﬁdelm% ng:@CRinto!1) i TOIE, (2 VS Rs 24380in e

- - CH3)3 34 A 35 36 Mal. W:
233 60 WelPor{p M5 0E) it et iy o o s tstpstohr s s

HATU N 4N thi@l adtbdtoGatQatéd aq. MM@p 2te sblfit tﬁﬁwa%a@éh %tﬁ%%%%@

"*OIl J'y NNNN (H3C)3C02d o
W . : 533y6’68%§1 Phaw(“’asz?)!ﬁ?hgbmth-w@a%mbbﬂ rdr@i@nd cqncpntraemmvm 11' Ac

OH Q O t{
5 [0236] The residue was dissolved in concentrated NFL,OH (15 mlL) and treated with acetic

acid (1 mL) then heated to reflux. The mixture was diluted with water, and the resulting

solution extracted with diethyl ether. The ether extracts were washed with water, and

saturated aq. NaCl, then dried and concentrated in vacuo. Chromatography (SiO,; 4:1

hexane/EtOAc) provided 160 mg (28%) of the title compound. Execution of the process with
10 1.5 g of the imine provided 400 mg (30%) of the title compound.

Step 2
.[0237] 1-Chloro-3-cyclopropyl-6-methoxy-isoquinoline (34). 3-Cyclopropyl-6-
methoxyisoquinoline (32) was dissolved in dichloromethane (8 mL) and cooled to 0 °C. This
solution was treated with a solution of m-chloroperbenzoic acid (mCPBA; 412 mg; 2.4

15 mmol) in dichloromethane (8 mL) and the mixture was stirred for 2 h at RT. The reaction
mixture was quenched with dimethyl sulfide (100 plL) and stirred for another 15 min. The
mixture was treated with saturated aq. sodium bicarbonate (20 mL) and the layers were
separated. The aq. phase was extracted with dichloromethane and the combined organic
phases were dried, concentratéd in vacuo and chromatographed (SiOy; 10% MeOH in

20 CH;Cly) to give 405 mg (94 %) of the N-oxide of 3-cyclopropyl-6-methoxyisoquinoline (33).

[0238] The N-oxide was dissolved in dichloromethane (5 mL) and 1 mL of POCl; was
added. The mixture was heated at reflux for 2h, cooled and poured onto ice. The mixture
was treated with NELOH to pH 8 and the resulting solution was extracted with ethyl acetate.
The organic phase was washed with sat. ag. NaCl, dried and concentrated in vacuo. The

25 orude product was purified by chromatography (Si02; Hexane/BtOAc, 4:1) to provide 310
mg (66% overall) of the title compound.

Step 3

[0239] 1-N-BOC-4-~(3-Cyelopropyl-6-methoxyisoquinolin-1-yloxy)pyrrolidine-2-
carboxylic acid (37). N-BOC-4-hydroxy-L-proline (4; 192 mg; 830 umol) was dissolved in

30 DMSOQ (5 mL) at RT then potassium ¢-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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N'N-Y DIPEA, DM O NA N N~ (46% from8) ~NOO N "x T 39 40 Mot.
W.: 708.69 Mal. W.: 706.87 Step 1 5 [0235]

3- Cycl opr opyd 2087/Ms8380xyi soqui nol i ne (32). Lithium PCT/US2006/025996
tetramet hyl pi peridide was prepared by the treatment of

2,2,6,6- tﬁkﬂﬁﬂﬁ%&%e REd; dpmg @2@,,11&%12 #aOadB3®! Thd fasﬁ@?g é@{u&iﬁl&ﬁs si’*éréch

n- BuL| (1 6 MIn xanes; 8. opw se at -15
at -15 ' caversightydilged with 15 mL of 5% aq. citric acid and extracted with ethyl acetate. The

cycl ohexy

R B S e e e S L
reacti on of tht crude weybetisd bOWeRIOC of-Hyr Impmné)a@)over a 20-mn period
then a solution of N-nethyl-N 66 WO 2007/005838 PCT/ US2006/ 025996

met hoxy cy Ay OPRA&Gas s Rirahas (B30 v&in MF (THP) dnd 7'5'531:‘6%25%3201’\@2 D-

added in one portion le at 0 C. The reactioh m ture wa
room t enpbi éﬁﬂe@amdhymnmm hemafuoropleospletil @A T 3Satug; 6@ dinad). widl-addEH,

Th | h h h h
wns vashel i EEBy SEEFARLE" M- Sitanol BN 20Ty e O b,
5 [0236] Hiieodhisidd (86; WaS nd smwwmwm@ﬁw%mqlmmi 860 pend

treated wi.th acetlc acid (1 nL) then heated to reflux. The mxture
was di | ut S RFHEngRixdwre wap stiredeoviemaght fhep dilute@ith iwster o The seseléins wiecipitate

di et hyy %Eteﬁlterc:ﬁ"%aﬁie’&%ﬂh@ﬁté@f&lﬁ%n\é@foeg1wgg%§3%2 o\\f/\’g{éeﬁcgde C%Hgound (37).

saturated aq , then dried and contentrat
Chr onmat ogg g[_g y (Si02; 4:1 hexane/ EtOAc) provided 160 ng (28% of the
title conpound. Execution of the process with 10 1.5 of the imne

gr (énvi ded [gw]ng(so 3q%(Bdért-BluQﬁuretidcf)-:m;ﬂmmhydbutyﬁtlpﬂ-t&nquii?dlopropyll -7-
or o- t 0 ropy

met hoxyi 5‘8& ‘fﬂ@ﬁ%ﬁfé’f yrEigins F - 1g°d$' &ﬁ%‘%fmﬁwgoxa%

cool ed t anﬁyr;amfﬂmsydrsaﬂmhﬂ@(aoyva@ompma 89 wak aigsoqtvsﬁqh Y 1901 @f1,4-dioxane (2

| b 412 ny; 2.4 15 |
0 S0 9B B3 i S e et s ot ety Erpsipne
reaction (ccsmgsétulﬂ@sy\ﬁﬁs &[bb%%h@deW @ HEyetl ¥bmas vahsd@eaééa%t&a DS sers.

stirred for another 15 m n. m xture was treated with s

ag. sodi Lhﬁ#)ﬂﬂr@ﬁiﬂbéﬁai@ﬂ@ZbuﬁW aatddCt H® megiiép smaby FATSE@AD ang: §20 Iﬁnel)
h
phases. aardIPRASRELES Thd Mo RTL R SRR hlE SR A 02

10% MeOH pretipitate was filtered, washed with water and dried to give 250 mg (80%) of the

20 corresponding 2-hydroxycarboxamide 39. The solid was dissolved in dichloromethane (20
mL) and {reated with 1,1,1-tris(acetyloxy)-1,1-dihydro-1,2-benziodoxol-3-(1.H)-one (I; 220
mg; 660 pmol). The reaction mixfure was stirred for 2h at RT. The solution was diluted with
diethyl ether (40 mL) followed by the addition of saturated aq. Na;S;0; (10 mL) and 10 mL
of aq. NaHCO; (10 mL). The biphasic mixfure was stirred for 10 min and the layers were

25  separated. The organic phase was washed with saturated aq. NaCl, dried and concentrated in
vacuo, The residus was purified by chromatography (SiO;; Hexane/EtOAc, 1:1) then the
isolated material was lyophilized from acetonitrile and 0.01% ag. HCl to give 150 mg (46%)
of the title compound (40) as the HCI salt. Mass Spec (M + Na) 705.
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20 CH2Cl12) to give 405 ng (94 %9 of the N oxide of

3-cycl opropyl - 6- met hoxyi soqui noline (33). [0238] The N oxide was

di ssol ved wo monésgasonet hane (5 nl) and | nL of POCL3 waST/UsaWd&s99The
m xture was heated at reflux for 2h, cooled and poured onto ice. The
mxture was treated with N -140H t ExpidpR 18nd the resul ting sol ution
was extracted with ethyl acetatesy, The organic phase was washed with
sat, aq, MagQ _dried 2 d cgnce tr@t ed in vacyo. The 25 crude product
was purifiell By CHr ouﬁﬁogfa | 22 ¥ aneT 4: 1Y°%q provi de
310 ngy (669 oO\?@f'aI | priof the®titd e cempound. S §H[02raa]1h

1- N- BOC- 4- ( 3- Cycl opr opyl - 6- met Roxyi sod@nol i n- 1- yP oxy) pyrrol i di ne- 2-
carboxylic aci« (37). N BOC-44hydroxy-L-prolines4 A 192 ng; 830 nol)
was di ssol VEH"i32 30 DVBO ("8 "t % at RT then pBtASEREUm t - but oxi de (270
ng; 2.4 mmol) was added. The resulting s@lution was stitrred at RT for

1.5 h then 1-Chl oro-3-cycl opropyl -6- 67 / 5838
PCT/ US2006/,£68229 met gxyi soqui noline (4; 1 ¥, 820 pol) wasoH
added. The ré&sdl tf ng sol qf‘}-QBszvas——stf&-Le over pi ght, d +ut°§*d"\vﬁz‘§rl‘q

m. of 5% aq. C|trI|c aci d Ynd ext aet e wth et hyT frat e. The®
organi ¢ phase was washed with 8at. aq. a, dried Land,,concentrat ed
in vacuo to gm 20?66 of the cr ude ar ¥ et her of g
N- BOC- 4- hy dF°oxy™~ T proI Hﬁ’é""‘(%ﬁﬁ 5 [0240] The ,&:Dr\;v{‘éi4e24gryl et hey, JiBs, .
di ssolved in DM (2 nL) and (O 7-azabenzotri azol - 1) -

1, 1, 3, 3-t et ranet hyl uke®i um hexaf | uor ophosphat (HATU, 380 ny; 830
m)l) was added follo by 3-(S)-am no-2- (R droxyhexan0| C
oTh

aci d- N-cycl opropyl carb e hydrochl ori de 90 ng; 830 pnol)
and N, I\I—du&ﬁhmpyl et hyt,a ne (DI PEA %0, L). resuitjn J;,u;b;a
was stirrewrEewmer ni ght "t CH | dut W Adaasat er . eqr uhtl n
precipitate 10 wasfllt wth water,, oglve

my (93% of the ti t(ﬁ*a@acéﬁnpou ﬁ%? Step 4 ['bi"4?t]

(S)-1-[2-(3-tert-Butylureid , 3-di met hyl but yryl 4ﬁtrarxs (2-cycl op
ropyl -7- net hoxyqui nol |m1:+\44—sydsoxy) pyrrolidi ne- 2ud &) see@r boxy!l i e e basko
(1-cycl opropyl am nooxal yl - butyl)am de Hydrochl ori de (40). Corrpound
37 was dissolved in 4N HCL in 1, 4-dioxane (2 15 nm) and stirred |

at RT. The reaction m X8re was concentrated in vacd&#land the resi due
(conpound 38) was di ssol @ an DVF (2 nmL). Phe sol uti S treat ed
with (S)-2-(3-tert- butylufepdo)-3, 3-di d bwtyric a d\ 100 ny;
440 nol ), HAJM (200 ng; 520 nmol), and 0{c800 m.) . e reaction
m Xt ure was—ei-ut ed wlth ery & che

DIPEA, DMF V@% CHyClz %H\JYH

49
Mol Wi 682.85 Mol Wt.: 680.83
Step 1

[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 Step 2
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precipitate was filtered, washed with water and dried to give 250 ny
(80% of the 20 correspondi ng 2-hydroxycarboxam de 39. The solid was
di ssol ved WP #0#FPSEBonet hane (20 nl) and treated w th PCT/US2006/625996
1,1,1- trlsgacetyl oxy)-1, 1-di hydro-1, 2- benzi odoxol - 3- (1H) -one (D, 220
nmy; 660 nuf343] Ttﬁen’lieﬁmyw%methyi-ﬂmleoqmmlmﬂ-oneS(M)‘ cﬁycﬂbaﬁl& drifle 43' tkﬂ) mg;
sol ution |yt e t.h_..di et hyl 0 Ilomed b

addition of “sa fjgxg[agglsg Veq\ﬁfg N%BﬁL ; ?f’&ergi% ‘?ﬁ"f{%lé ﬂamre
(10 ni). 'HlxscbolazhﬁvsR"Earm thib 86181 WESH1Rkddrth@rfed ovd:Bi ghio: 1?6@7(5‘19%94@%%?&6
were 25 sg@arat ed. The organi ¢ phase was washed w th saturat aqg.
NaCl, dri &SP Acentrated in vacuo. The residue was purified by
chromat ography (Si Q2; Hexane/EtQAc, 1:1) then the isolated materi al
was | yéphidtdPZed from acetonitrile and 0.01%ag. HCl to give 150 ny
(46% of the title conmpound (40) as the HC salt. Mass Spec (M + Na)
105 68 WIDZ2aD 7 1 A AB6-RETEh 645 MFZOAGIAASEAoIRNAD)| B0k BinGlAHR oh U LR

ADO ~O R RT / f . O/ NH

refl ux 1%155%"?(1712&/)5&‘83 &’1gD % augl hfi?/ﬁfi at ‘Wlux fop ib I{ge Wil;’)léss IWCIB “@mnmed in
Mal . . T
NDVSO 23C1 e G R G G ot a5 N ey i) v gy o

W.: 207. 6% NaSH, wajer-ang satumtedpg. 1§ IMElvachtlon of @ saWengayve Wade 4P RRicH 1

H3C0 KBC + NN OZH DIPEA, DVE OH OH
el e gdhje‘fw lg)%d%f%&%po tJb HHI1l O ~ O

Step 4
[0245] 1-N—BOC-4-(6-Methoxy—3-methylisoquiuoliu-l-yloxy)pyrrolidine-2~carboxylic
acid (45). N-BOC-4-hydroxy-L-proline (A; 281 mg; 1.21 mmol) was dissolved in DMSO (3
mL) at RT then potassium #-butoxide (270 mg; 2.4 mmol) was added. The resulting solution
15 was stirred at RT for 2 h then cooled to 0 °C. Next a solution of isoquinoline 14 in DMSO (3
ml) was added dropwise to the cold solution of A and -BuOK, then the mixture was allowed
to warm up to RT. The solution was stirred for 16 h, and an addition 0.2 equivalents of A
was added and the mixture stirred for an additional 1.5 h. The reaction mixture was acidified
to pH = 4 with 5% aq. ciftric acid. The solution was extracted with ethyl acetate and the
20  organic phase washed with water followed by saturated ag. NaCl. The organic phase was

concentrated in vacuo to give the title compound.

Step 5

[0246] 1-N-BOC-2-[1-(Cyclopropylcarbanioylhydroxymethyl)butylcarbamoyl]-4-(6-

methoxy-3-methyl-isoquinolin-1-yloxy)pyrrolidine (47). Compound 45 (196 mg; 487
25  pmol) was converted to the title compound according to the same process described for

compomd 5. Pyrrolidine 47 (210 mg; 77% yield) was used in the subsequent step without

further purification.

Step 6
[0247] - 1-[2-(3-tert-Butyl-ureido)-3,3-dimethyl-butyryl]-4-(7-methoxy-2-

30  methylquinolin-4-yloxy)-pyrroelidine-2-carboxylic acid (1-cyclopropylaminuoxalylbutyl)-
amide (50). Compound 47 (210 mg; 368 pmol) was converted to the corresponding HCI salt
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47 48 C Mal. W: 570.68 Mal. W.: 507.02 Mal. W: 230.30 H3CO H300
NON HATU Q AcO" QAc OHQAc HQH DIPFA, DOP NH ~r j r(NN
CH2CI 2 yN WO 208%008838NO O 0 0 0 /\ 0 v~0 O ( T 49 T 50 REF/USME/025996
682.85 Mal . W.: 680.83 Step 1 [0242]

4- Acet y| - s dmbib s QiyoRn®as, 1Ti3: @cps&ﬁ 4@% %heﬁ%bﬁ&%@giiﬁe ki JeBidd 4 ith

procedure, 5 (had. J. em Sec. B, 1986,
2- car boxy HeTHipfake @ré%fhw Baising tee samaropditionsientploygd far @mpruhg 3%akinally 49

N L s R e e

had f or medecoiities ®UbpeENS lﬂmedmsgl'\dl dbutvefdr Wetcbn et gdrhof 39ab her pufifidaties 6o

and th | t er, cak th d| Yi e) 9 81 %
of thegtl thl é’r%dg cﬁﬁﬂ@y% %@g@g‘lﬁ’g?f?@ﬁ@ng@%@ @Féﬁg%@f
[ 0243] 6- M(jmyxﬁoﬁ 1@t1\hy§ssgédms 53[1 nolin-1-one (43). Cyclic

anhydri de 42 (405 ny; was di ssol ved in aqueous NH4OH and
heated at reflux for 1.5 h. The mxture was cooled to RT and the
solid was filtered then dried overnight to give 270 ny (74% of the
title conpound. 5 Step 3 [02441 Example 16

1-Chl 43

was | di SsoThaa oL TS EblS R Rl it o S IR e or Friect -
exces¥ POBAgins-4-glony)pghrolitinesass ceob@yticdolds 1 S-eil shue Weasintth:e$2buB Y -dnilde
CHC13. Th&&resul ting solution was washed with IN aq. NaCH, water and

saturated-'ag. NaCl . Evaporation of the solvent gave crude 44 which
Alternative route for compound 7
KO M A
HiGa O 1pocy, 5% * H;C N S Ypyrazce, 8000 w@,ﬁ:} HO, Q‘ " eBuoK [
COH
\@ 2 pH[E;;} 2)2 ao Cio115 oG nusf;:asq;a o5 o"'f}coz!-l

E
Mol, Wl.: 191,38 Mal. W(.: 220.07 Mol Wi 259.69 Mol Wt 231,25 oe

Hye
oH OH R NAS
H\)\rrki SNHEr it w\/kn,ﬁ 4, HATU, DIPEA t—j U 4N HCI
BoC” ™y Ty - .
% v v

1.4-dioxane H Q 70% from @ (j\r 1,4-dioxane

Mol W(. 2.1

HaCl Ha& H,G

9 xﬂ nvCOzH _HaTu, DIPEA Dass-Martn

43
Mol. Wi.: 454.48

B 53
Maol. Wi 288.37 Mol. Wi 222,71

oH ¥ — 4 i s f [+
oty Ty 3% “\r v i T
*A AT
Mol wiflssa Mol wﬁzaoau i 7
ol Wi.: 559.08 ol. Wit 230, Mot . 734,66 Mol. Wt.: 792,87
Step 1

15 [0248] A suspension of 4—hydroxy—7-methox&-2—oxo-1,2—dihyd1‘oquinoline (Faber K. etal
J. Heterocyclic 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). After 3 h, the reaction

"y

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).
20 The combined CHCI; layers were washed with brine and dried (MgSO,). The organic layer
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10 was used directly in the next step. Step 4 [0245]

1- N- BOC- 4- ( 6- Met hoxy- 3- et hyl i soqui nol i n-1 -yl oxy) pyrrolidine-2-carbox
ylic acidwadz)7/0M880C- 4- hydr oxy-L-proline (A, 281 ny; PCTUSMIODISIWAS
di ssolved in DMSO (3 nlL) at RT then potassiumt-butoxide (270 ny;

2.4 Mol ) wEef Al ol ol Rtid 09ROl LbIoRR P AR SR Bl BTN

2 h then cool. Next a solution o I soqul no

m.) was adniwdi,&if’/ﬂymldéesbm\nml‘sehd:dﬁﬁm@ﬁwt +HHpf A and t-BuOK, then the
m xture was allowed to warmup to RT. The solution was stirred for
16 h, ands@pzadditi on 0.2 equi vaI ents of A was added and the m xture
stlrred for an additional 1. The reaction mxture was acidified

to pH = 4lG#h §°)9%EP’TB~@1? (3 %g,ai&Sé mmple3.8 R Higs hertedandmaglicd gt 80 Ca
et hyl 9cetr9énesoﬁ@@ 4tbfcm%% @rlﬂaﬂa;& cﬁxﬂﬁ’:ﬁﬁ%ﬁ@@@ ag, mﬁhomteogpr ufvalvRWRE N4

sat ur at ed ag. Na . he or gani C ase concentr at I n‘vacuo to
gi ve the themlyum)wﬁjhﬁmheagdetp 155 1@ fogBl. Then the mixture was cooled to rt and purified

ST s P %A&&&@Q@%ﬁ@bﬁ%ﬁ@éé@%@l&ﬁwgL«é9%@@;&3{I gl
COWD?gng 4?1-@1%11@(2 3483B. 882511101956%\?&&1)@9%&@ s, tHNMR(ﬂ[JOlQ £ BT Uit
000 L9 08, ST, TACSID A0 DE ki ROTPHEY B (VRO A S,

furtheg pmps{ddcatH,on- 2.6l 8PIL); [6%46732% . 1H); 3.98 (s, 3 H). MS m/z 260 (M'+H),
1-[2-(3-tert-Butyl-ureido)-3, 3-di net -butyryl]-4-(7-methoxy-2 30
met hyl qui gl%'gn 4-yl oxy) - pyrrolidine- 2 car boxyl ic acid

(1-cycl opr opyl am nooxal yl butyl)- andde (50). Conpound 47 (210 ng, 368
nmol ) was ED@ﬁQ/]erT@dommetmlywaﬂaémﬁaomj%ﬁﬁ) Brdroxyprotingl 2@&7¢ 005888 in

PCT/ US200 é?’%; S
t hen convgr &t%gﬂt'ﬁé @EI pept i %’t&ﬁg (}Acgg;%l S\Yér r)nagl a&lde_éﬁ:é‘l an ?—ﬁﬁﬁy@
usi ng t heowai®miwai3 (b ribheaniptuoywes stioed etﬂﬁpi’ﬁhﬁod 1.3%. avBitheml 4-Chlé®-7-nas
converted t titl e in
i oh bt oneahaZ et L RaR R LS s e B BB o BiopS v
cgnver Si OﬁianTlﬁQeSdcg(z)ﬁﬁlixﬂgwwislsﬁﬁ:Ed &re36c & 1618 'Dlidiéﬁlhﬁﬂg@iié{ﬁ‘ehsibﬂwas f
chr omat ograp i 0 acetate in rovi 0
50 (34% f PYHET 111750 walEsd 5@5@5 R YIFEES. W%?‘é%%gﬁcﬁw%gtéglﬁ?%@g f?sx i‘i?o ). “The
1-1 25I ( 3- hpedusBufey katl GHHERN wi’rbh?aqﬁéoﬁ?llhﬂcm@ b ahd 4RdrdcfedBithoNy 1,43 RY T
azol -1 - 100 mL). The combined CHCl; layers were washed with brine and dried (MgSOy). The
20  organic layer was then filtered, and concentrated to give (25, 4R)-(7-Methoxy-2-pyrazol-1-yl-
quinolin-4-yloxy)-pyrrolidine-1,2-dicarboxylic acid 1-fers-butyl ester (2.7 g, 5.95 mmol, 90%
yield). MS m/z 455 (M), 453 (M-H), 355 (M"-Boc). This material was used in the next

step as crude without further purification.

Step 4

25 [0251] To [15-(Cyclopropyicarbamoyl-hydroxy-methyl)-butyl]-carbamic acid fer¢-butyl
ester (1.05 g, 3.67 mmol) was added 4.0 M HCl in dioxane (13 mL). After 1 b, 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 (3:1, 60 mL) was added (25, 4R)-(7-Methoxy-2-
pyrazol-1-yl-quinolin-4-yloxy)-pyrrolidine-1,2-dicarboxylic acid 1-fert-buty] ester (1.66 g,

30 3.67 mmol), HATU (1.67 g, 4.40 mmol) and DIPEA (2.6 mL, 14.08 mmol). After [ h ai 1t,
the reaction mixture was diluted with ethyl acetate (100 mL) and washed with IN HCL (2 x
50 m1L), NaHCOs (1 x 100 mL) and brine (1x). The ethyl acetate layer was dried (MgSOy,),
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10 _ _
yl - quinolin-4-yl oxy) pyrrolidine-2S-carboxylicaci d(1S-cycl opropyl am no
oxal yl - but WO 2@nPdess (1): Alternative route for conpoun&CT/UEF006025996
HCO- HCO\ NO1)PCCI"115C Hi C 1)PYn=ale, BOOC Ha | HOBO C2H

(70% G ﬂt“wﬁ =N vﬁ“;?f? O sy o m ) bt -

MO, M : 25E ARA ymethoxg2 pyrpeal-1- )(Aﬂmnollsﬁ-sd@iy)ﬂw@ot@n\e-l BOGKNicy
L 7.09

14 dbwene 5 4 gl bl of ol 35 ARG v Sl oy e Ry 370 0

H C H>C Herde without@rrther unE@Bom HAN, DI PEA Q V DessAfaNn 4. 1~x O H

, bl'l a5% me) >cTN -p Hpd -C-C4 b oT plopl73 C60 MI,
W.: 5508, O6tepB31. WL.: 230,30 MD1. W, 731.00 7 MD1. W.:792. W Step 115

e RO Sl s ety e o e
T e ok R 00 Sy Oy
o the above amine HCl salt in DCM/DMF (3:1, 60 mL} was added 25-(3-zert-Butyl-
ureido)-3,3~d1methyl-butync acid (848 mg, 3.67 mmol), HATU (1.67 g, 4.40 mmol) and
10 DIPEA (2.6 mL, 14.08 mmol). After 1 h at rt, the reaction mixture was diluted with ethyl
acetate (100 mL) and washed with IN HCI (2 x 50 mL), NaHCOj; (1 x 100 mkL), and brine
(1x). The ethyl acetate layer was dried (MgSO,), filtered and evaporated to dryness. This

material was used in the next step as crude without further purification.

Step 6

15 [0253] The above crude product was then dissolved in dry DCM (25 mL) and Dess-Martin
periodinane (2.0 g, 4.71 mmol) was added. After stirring at 1t for 1 h reaction mixture was
quenched with 0.26M Na;yS,05 in saturated NalICO; and extracted with DCM (3x). The
combined DCM layers were then washed with saturated NaHCO, (Qx), brine (1x)} and dried
(MgSOq). The organic layer was then filtered, concentrated and purified by flash

20  chromatography (60% ethyl acetate/hexane) to give 1-{25-(3-tert-Butyl-ureido)-3,3-
dimethyl-butyryl]-4R-(7-methoxy-2-pyrazol—1-yl-quino]jn-4-yloxy)pyrrolidine—2S—-
carboxylic acid (1S-cyclopropylaminooxalyl-butyl)-amide (7) (1.6 g, 2.18 mmol, 60%
yield) as white solid, "H NMR; (DMSO-ds) 8.76-8.70 (m, 2 H); 8.22 (d, /= 6.8 Hz, 1 H);
8.11(d,/=9.6Hz, 1H); 7.87 (d,J=1.2 Hz, 1 H); 7.45 (5, 1 H); 7.27 (d, J=2.4 Hz, 1 H);

25 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); 418 (d, /= 5.6 Hz, 1 H); 3.90 (s, 3 H); 3.91-3.82 (m,
1 H); 3.54 (brs, 1 H); 2.75-2.72 (in, 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 (mn, 3 H); 0.65-0.53 (m,
4 H). MS m/z 733 (M+H), 755 (M"+Na), 731 (M*-H).

30
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m xture was concentrated under reduced pressure. The residue was
poured into iced water (40 nL), pH was then adjusted to 10 with 3N
NaCH and eWo awtee@ssti th CHCL3 (3 x 100 nL). 20 The conmbiPAEASBINCIZEI6
| ayers were washed with brine and dried (MgSO4). The organic | ayer
71 WD 2007/ 005838 PCT/ US2006/ 0259981018l Jiltered and
concentrated to give 2,4-Dichloro-7- ﬁe.hoxy C]UI noline (4.9 g, 21.49
mmol , 82%yield) as brown solid. MBS Bfam®d (M +H). Step 2 [0249]

Sol i d pyrazole (3.2 g, 47.36 nmol @R%glfq% was heated and nelted
at 80 T. 5 Then solid 2, 4-Dichl ofs A ol ine (3.6 g, 15.78

][mDI 1. oLoeqm]i ;T)le WS/ ek aagag i 1s| i Jéwl-mlmtaﬂyaemth?mﬁbshﬁamﬁa\oh 115 C
o 3 Then the xture was, cool ed t purifie as
chr omast ogBpFRFOR S8 /P@tVW)ff'f 2 SYSERIL PO YiY }gg{g)te;ﬁigat@n\;ré b Jt wa orcated by

4- Chl or 0- #ar¥RIcHAX YioBedWFaB RBIA dekivil frai Mséﬁm(ﬁcﬁ ggnoﬁcg&gﬁﬁ&] intoHa¥fan
yield) as_ white solid. 1H NWR (CDC13): 8.77 (d

8.18 (s, Huly hepgiomp qelfs thet que sepui-germissiyy for pirglRIA prcrdupl)lon obmapy V.1 H,

1= 2.8 HekomdPr7 d T e
3.98 (s, %m%pF Koe ¢ g)es’oﬁe“il\?l}»“U]Tl?‘“%tz’le’ﬁL 25[0?S Rl 1201000, W‘ f

avai | abl eoﬁ\iubgﬂgauqli@CIMRp Wdﬂbﬁdyprmhmwn(dlce%mg S@ertt Zﬁﬁnlllp -1i1A and

ol Gor Pl S BEMAMY AL b S BN o e (R RGP IS

for 1.5 hR@Jﬂidaztzdneﬂn o4l cllhuee.05clenth 20BINTONY7R): Mhe@zaansitetyd edUlined bomigin a

1. 0 | dded I i ) 5 .mn The .
Seactl on Wl §?I}r5r’g§° %egam%ril@g%k‘df%@ %?ﬂfv gﬁ\zﬁ? é‘b‘ﬁ‘ilfq’i] &gmlngamds of
suspensi O VEBid QAU EESibALR) mahafm&okﬁ@dapﬁouaﬁuierb@egeﬁb Riey) @s Wadiestdshed
with ethyla t?:%e(2x1 The aa eous layer was acidified with

aqueous K@ dhﬁmtem@lalgasomqn&aﬁga hiresmyepeephajosayocraditinyiyus FECY)
conbi ped %écis%ﬁmawmwm@%ma &J%tbm@ (@neus@wgé of Ng%y)qssﬁﬁ%ld

20 organic Iayer was then filtered concentrated to give (2S
4R) ( 7- Medh ey mr&q@lpon-cqptauung cells autonomously and pers1stently replicate HCV

st or (2, G ga BY R fhur 4 pincha el PAGRANNS bR ot Mo oypem
355 ( I\/Hr %mﬁta@musntltmu\@rasabsm ofmdidvitah a¢tivéty g xtonitetiegcasgainHEV RNA

wi t hout furltch urlf Ca%td on. Step 4 25 [02511 To
[IS—(Q/cIo? g ?%hcﬁ‘oxy met hyl ) -butyl]-carbam c acid

tert- uty st 1. 05 67 n S ded 4.0 M HCl, in dioxane
(13 1 el I%CN(WPIFFQH?CQ%WW@H%@ ) Yo cufiiop by aeintamad ar lage
to gl ve t Reravah hesReR dMEM gk disa [fnvioRn)Bhdpnfatdd dvith 0% Fetal Bovine

Serum, 1% Non Essential Amino Acids and 1g/L G418). Test compounds were dissolved in
dimethyl suifoxide (DMSQ) to make 200X stock solutions for all doses prior fo treatment.

DLU

[0256] For the HCV replicon assay, Huh7/Clone A cells were trypsinized from culture

25  flasks, seeded in 1 ml of Clone A growth medium without G418 at 4 x 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 pi of 200X compound stock per well) to give a final DMSOQ concentration of
0.5%. Three wells on each plate supplemented with 5 pl of DMSO served as untreated

30  controls. For ICsy 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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t he above am ne HCl salt in DCM DWF (3:1, 60 nL) was added (2S,

4R) - ( 7- Met hoxy- 2-

pyrazol -1 - WO dv/peBisn- 4- yl oxy) - pyrrol i di ne- 1, 2- di car box T Sz84/¢r5296
l-tert-butyl ester (1.66 g, 30 3.67 mml), HATU (1.67 g, 4.40 mmol)
and DI PEAe(:liacﬁonhsmgﬂleOB\IMsmﬂa)twn/Pﬁt(RNeésm Qtdgen) deberdingaé the@otddokt ur e
was dil ut et h aetat, 100 shed with IN HCL(2 x
50 nl), Nﬁ?f@% CP’iY@é‘ %‘6’6‘ f‘?ﬁ H%% k%@g@%h acetate |ayer
was dri ed(!é I\/g 72 WO 2007/ 005838 PCT/ US2006/ 025996 filtered and
evapor at ed®34] dr 9%8&‘% @u@ﬁﬁelSZJSJl[ofSNase -free AH,O was quantitated by the RiboGreen

el oproRMEAARITRY e AN ot B o5 aSTYA PP
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was addedrehgéht K1 26D dJ]llIho(ill@Xﬂﬁﬁﬁér}@ld@ahlpleaﬂﬁcﬁéscénda wek Reastr&Pedi I%] salt

m xture S concentr at ?d and dried to_give the corres ond| ng
as a whi t SUOTEPIEP MILEORHB TR Rhstaferfbiliqrascein mavpl ﬁn@@\fa% Ehfatipn-~ 80 gy,

mL S d
( 8218“’35, aglﬂ%‘%toﬁﬂo j|2)a'n§19r tRl‘tﬁHBﬁihl RNAM!&)HI%D ﬁ'ogé)%wi%d' %}H:aé%é:?zac' .

sthyt 1O no ks ?%@B‘*%ﬁ?*‘“‘advef’&ﬁé%‘f W el 49 Byl dh B ety

x 100 nl) rephiemh BINAre eadhl sa)npleTrTég @?hqBCEamectaine vdeswmfowtaed itr2sed on an ABé
(e a S use

h0the nebiishf 7650 BT eaRR PBlcB o Psfot BEb hon Prrtir D, Theftantee mihes

g 2 353}8 S;I'haonadi)mdes g ofdetapRNAYTO — mﬂg)heptﬁqﬁlﬁm@ﬁ?%ggeem&d A}?S@SD”—S)S

stirring ’gﬁ M %ﬁ%g%mﬁgqﬁgtg?#’bﬁ &?%ﬁr@%‘l é%ﬂ’i&’&dﬁ@%’s@nﬁ)ﬁw of

Na2S2(8 i M%@f&%@raﬁ@&ﬁ%e @?&ns'%y 530 beFR st ﬂp%ﬂiéfﬁﬁébo nm%oh of the

conbi ned DCM | ayers were t hen washed with saturate HCO3 (2x),

brine (1xiorugd 2nq revarse prgseuand PRaM TRV MG probevaRrimers and piobewer,

t
Conrorey Paginare Bucit ath b 35, Aofl0nOTRl ARCARY (LIRS fhcon na
di met hy| - hassgughdes 4R-2s folimtshioxyad ppiyen 6 IGACTACGUGREIGATHCGA Xy Jepase r

(7) (16 Bm S ST Ry A AR A A BN GRS o,

8.76-8 703’ ( I’ﬁhe RTHY¢p BaAerfodnedlat 46°(8fokiz( miln, M owed. b1l 0(mlin ad $5°0. & hkizherral
;787 45 1 w 127.(d,  J= 2.4 Hz, 1
) o5 7. ot GoBefyconyisted ka0 fisle of g & S Gildtgod G oy s

92 (brs, @t¥hlues) whe {rlalyZed tsitd the Sequence Detection System (SDS) software,

mathematically converted to HCV RNA genome amount and normalized to total RNA in

each sample. The sample without compound treatment served as a control and the HCV

25 replicon RNA level from untreated cells was defined as 100%. Compound inhibitory activity
was determined as the ratio of the normalized HCV RNA amount in treated samples relative
to the untreated control. Compound ICses wers calculated using a standard 4 parameter curve
fit model.

[0259] Compounds of the invention were tested by the above-described assay and observed

30  toinhibit HCV replication with ICso's < 100 micromolar. Compounds 3, 6 and 7 inhibited
HCYV replication with ICsp's < 50 micromolar; while compounds 1, 2, 5, 8-13 and 15 inhibited
HCV replication with ICs¢'s < 10 micromolar,

75



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, 1 H,; 2.75-2.72 (m 1
H); 2.54-2V12Q07/405838 H); 2.17-2.14 (m 1 H); 1.69-1.66 PCTHS2006/p5996
1.40-1.34 (m 3 H; 1.13 (m 9 H; 0.93 (in, 9 H; 0.90-0.82 (m 3
H; 0.65-0.53 (m 4 H. MSmz 733 (e+tH), 755 (WNa), 731(M--H). 30
73 WD 2007/ 005838 PCT/ US2006/ 025996 _ Bi oh)opi cal Exanples Example 1
HCV Replicon Assay [0254] The HCV re]?.')’fafn(?en assay is a cell-culture

system t hat i Répessentating pharnrioutical fphilaadris@bntainthel CothpRHADL TSR} O
study HCV replication in vitro. _lt _was created by transfecting
cloned viral RNA derived from aORShsEMRMY Eenom’ C sequence into

human s Huh7 hepat on®yngRlhE of Mudl @ Sem - per m s§pMeo viral RNA
production (Lohmann V., Korner F.@ Koch J. -0., Herl}lgé;u U., Theil mann

L. and Bart enschl additicRici§ ¥pgohydrgtep| i cati on ofl8figenoi ni ¢ Hepatitis

Cvirus RNAs in a ﬁ’hpﬁ?ﬁ l.L line. Science 2 110- 113 and 10
Blight K J., KolykK g oV A.rgﬁ.d!aand Rice C M (gg&% Efficient
initiation of HCVRNKlavegpgi cation in cell culture. Science 290,
972-1974). These tr, r][sfect ed cell lines contain a ;]TL@ om ¢ HCV RNA
genone that include$®f1) the HCV 5' NTR fused to9f2® aci ds of

t he cl@psid coding region, (2) the neonycin phosphotransferase gene

(Neo) as a sel ectable narker internal ribosone entry site
(1 RES) from encephal onyocar ﬁﬂ?@w ijigq}ﬁat directs
translation of HCVRapoahd stdimdla (B Ot €i ns (var pqued 4gNS2 or NS3 to

NS5B), and (4) the 3" NTR Replicon-containing cells autononously
and persistently rélskirestMongbydrafiNa t hat can bedseigguakedsotonic

quantitatively by gegl-A&d®of aid Nerefore, th@orsgzlp%i con system
facilitates quantitative assessnent of anti-viral activity by

moni tidri ng changes SpdiupdlydRrwde repl i cation in a0démig based assay. 20

" [0255] HCV replico i Bl cells (Huh7/dC on A% re routinely

mai ntained in C onyﬁ%%f%lﬁcﬂgnnedi um ( DVEM nedi §rsn |1\r/1€‘|’“§r ogen],
suppl emented with 10% Fetal Bovine Serum 1% Non Essential Am no
Acids and g / L (418). Test i ssolved in dinethyl
sul f oxi de (DVSO to make 2ooxmgﬁ?w¢§ﬁgiﬁr all doses prior to
treatnment. [0256] CophotulieofifoMnu@l}i con assay, Hgh?/ Clone A cells
wermrypsi ni zed fé(ﬁm cul tl,ll_l‘eCZﬁ fl asks, seeded_in 1 m of Cone A
gro medi um wi t hdlieroesyatatline Cgliylodqys cel|'s per 7311 in

Stearic Acid 25%

Colloidal Silica 1%

[0260] The foregoing invention has been described in some detail by way of illustration
25  and example, for purposes of clarity and understanding. It will be obvious to one of skill in

the art that changes and modifications may be practiced within the scope of the appended

claims. Therefore, it is to be understood that the above description is intended to be

illustrative and not restrictive. The scope of the invention should, therefors, be determined

not with reference to the above description, but should instead be determined with reference
30  to the following appended claims, along with the full scope of equivalents to which such

claims are entitled,
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24-wel |l plates and incubated at 37Cin a humdified CO2 (5% incubator
overnight. Follow ng overni ght incubation, conpound sol utions were
added into wells in the sane volune (5 1 of 200X conpound stock per
well) to give a final DMSO concentration of 0.5% Three wells on each
pl ate supplemented with 51 of DMSO served as untreated 30 controls. For
| C50 determ nations, conpounds were tested at 7 serial dilutions in
triplicates fromthe starti ng stock solutions. The plates were

i ncubat ed at 37C fWhatgs bblummdlm‘ter i ncubation, cells were harvested,
transferred to 96- O‘g pl at e Eﬁd SUH ted to total RNA 74 WO

2007/ 005838 PCT/ U Bl 0 cusing the RNA |solation Kit
(RNeasy 96, Q agen) accordl ng to the protocol described by the

manuf acture's RNeasy 96 Handbook (Q agen). [0257] Total RNA eluted in
130 | of RNase-free dH20 was guantitated by the R boG een 'f
according to the supplier's protocol (Ml ecu,l ar Probe). Bri ef) y, 51 of
RNA sanples 5 were aliquoted in dupli catgﬂ%o a 96-well black mcroplate
and a 96-wel|l TagMan Optical plate. RNA Xarrpl es in the black mcroplate
were mxed with 95 gl of diluted RlboGreen reagent (1:250 dilution in
TE buffer) and sanple fluorescence wa asured using a fluorescence

m cropl ate reader at standard Ri uoreScei My wavel engths (excitation - 480
nm em ssion - 520 nn). R bospnal ar Probe) was used as
standard. 10 [0258] TagqMpn quantitat}] gPCRr was used to
quantitate the anount of r e\b.h/sarrpl e, The RT-gPCR
reactions were performed in 25 | PRI SM 7900 HT Sequence

Det ecti on System (Applied Bi osystgns). eactllgln m xture contained 5
| of total RNA (10 - 100 ng), 1 TagqMan Buifer A (Applied Biosystens),
55 mMMd 2, 1.2 MM dNTP m x, 0.625 U of Anpli Taq Gold (Applied

Bi osystens), 5U of 15 MMV reverse transcriptase (Pronega), 5 U of
rRNasi n (Pronmegayhegélgp "M each of the forward and reverse priners, and

100 nM TagMan MGB grobe Primers, €d probe were g gned to E{ybri di ze
to a portion of th @ONﬁlR ,am@@@HeC@NR CE@ con and

the sequences are as((h Révvs__t]@@@]KV prineOER R‘GGCZDQ@@KX’:C%TTCGA -3
reverse prinmer 5'- p@rﬁ%vﬁé‘é Bi% lfbél,'ld%'o .

CCACCAAGCGAAACA 20 3™
fol | owed by 10 nin emﬁmﬂ Thﬁemtl&drin@m hy:dmg]enga]d@d,ga enyhadket ed of 40

cye ot o 1e e 2 ocfepn a@%wzttsgﬁog@%w LB R e ves) vere

mat hemat i cal |y conveetiodayl o HOheteea l‘@@‘b&ly&br mal i0fed to
total RNA'in heterocyclylalkyl and R81s 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, disub-
stituted amino, alkylsulfonyl, arylsulfonyl, carboxy,
alkoxycarbonyl, alkenyloxycarbonyl, alkynyloxycarbo-
nyl, alkenylaminocarbonyl, acylamino, aminocarbonyl,
halo, or cyano and further wherein the aromatic or ali-
cyclic ring in R is optionally substituted with one, two,
or three substituents independently selected from aikyl,
alkoxy, halo, haloalkyl, haloalkoxy, carboxy, or car-

boxyalkyl,
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each sanple. The sanple w thout conpound treatnent served as a contro
and the HCV 25 replicon RNA |evel fromuntreated cells was defined as
100% Compound inhibitory activity was determned as the ratio of the
normal i zed HCV RNA anount in treated sanples relative to the untreated
control. Compound I Csos were cal cul ated using a standard 4 paraneter

curve fit nodel. [,0259 ound f the invention were tested by the
above-descri bed a laysa}aﬂg’ggpslﬁﬂﬂéﬁfﬁsdﬂ 1Y hhid ll}ﬁmﬂyc‘jpaﬁw tionyvvi th

| C50 s < 100 ni cr onpyéls ] 9 n hanRi] i flreplication
with 1 C50's < 50 mn@jr@l%}lﬁﬁm%’qﬁzl’?%q P%téiﬁ l,llu%@%}a%i ;fd 25

i nhibited HCV repl ﬁE@@F‘P%W%hﬁ“&B%ﬁW Ve e alipha

2007/ 005838 PCT/ Us2abeycasaed ar@matiplgrotpRepRisanet aptionsal phsubraceut i cal
formul ati ons cont ai g : LATI ON 5
Compound of Fornulaggg?aﬁggqggﬁﬁgpn@§FE?@E%E?%&%%%é; r%ﬁﬁEQ%g ngy

Sodi um Hydr oxi de 181HFr0% agtkoxyy Fa@tlexy, heteraarylsyi a AT RAVENCUS
FORMULATI ON  ConpouagldfioHesterdezylthio, @niindOntandekttinged a@ﬂﬂdﬂgdrat e g.s.

e oo or DA AR RSy ol BB 0 02
of Formula (1) 1% DRoxpalkexysarbanyl,aeyleaning, esunegamosybdiale, Aci d 25%
Col | oi dal Silica 1%} @968 afidufbeeodicrsin theemtonatidaaghaR? flescribed in
some detail by way 8E)ti0|111'-1ff§ts{1%§t'iﬁft'ed with one, two, or three substitu-
ents independently selected from alkyl, alkoxy, halo,
haloalkyl, haloalkoxy, cyano, carboxy, or carboxyalkyl;

X is —O0—, —NH—, —S—, —80—, or —S0,—;

R* is alkyl, haloalkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, aryl, aralkyl, heteroaryl, heteroaralky],
heterocyclyl or heterocyclylalkyl wherein the aliphatic,
alicyclic and aromatic groups in R” are optionally sub-
stituted with one or two R° independently selected from
hydroxy, alkoxy, haloalkoxy, aryloxy, heteroaryloxy,
alkylthio, arylthio, heteroarylthio, amino, monosubsti-
futed amino, disubstituted amino, alkylsulfonyl, arylsul-
fonyl, carboxy, alkoxycarbonyl, acylamino, aminocar-
bonyl, halo, or cyano and further wherein the aromatic
ring in R“1s optionally substituted with one, two, or three
substituents independently selected from alkyl, alkoxy, -
halo, haloalkyl, haloalkoxy, carboxy, or carboxyalkyl;

Y is —C(O)NH—, —OC(0)NH—, —NR"—C(0)
NH—, or —NR*C(0)O— where each R'“ is selected
from hydrogen, alkyl optionally substituted with halo,
hydroxy, alkoxy, amino, monosubstituted amino, disub-

stituted amino, aryl, heteroaryl or heterocyclyl;

o'
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25 and exanple, for purposes of clarity and understanding. It wll be
obvious to one of skill in the art that changes and nodifications may
be practiced within the scope of the appended clains. Therefore, it is
to be understood that the above description is intended to be
illustrative and not restrictive. The scope of the invention should,
therefore, be determned not with reference to the above description,
but shoul d instead hg2 def i S\ reference 30 to the follow ng
appended cl ai s, al gﬁdg&\;eé gﬁﬂﬁ@ﬁ%ﬁ”{’m&@ge of equivalents to which such
clains are entitled. 76 What is clained is: 1. A conmpound of Fornmula
(1):-" (1) R R3 RIIl Nom/ E YOOR wherein Eis -COCONRSRG,

- COCF, CONR5R6, - COCF2C (0O OR5, -COCOR7, -COCF2R8, -COR9, or 5{CR13)2
where R5, R6, R7, R9, and each R13 iidinde pendently sel ected Qom

hydr ogen, al kyl, al kenyl, al ky- nyl, jcycl oal kyl, cycl oal kyl al kyl, aryl,
aral kyl, het- eroaryl, heteroa&gllyl, hete&ocyclﬁh, or

het er ocycl yl al kyl and R8 is hafe, akk) alllegnyk al kynyl, cycl oal kyl
cycl oal kyl al kyl, aryl, aral kyl, hée |, Yeteroaral kyl,

het erocycl yl, or heterocyclyl al kyl gin the aliphatic, alicyclic and
aromatic groups in E are optionghhy substityfed with one, two, or three
Ra independently selected fr®# hydroky, atkoxy, hal oal koxy, aryl oxy,
het er oaryl oxy, al kylthio, arylthio, hetergarylthio, am no,
nmonosubstituted am no, disub- stituted an.go,..al kyl sul fonyl,
aryl sul fonyl, carboxy,

where

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

R? and R* are independently hydrogen, alkyl, halo,
alkoxy, alkvlthio, or alkylsulfonyl; or

R# and R? or R? and R** together with the carbon atoms
to which they are attached form a 4, 5, or 6- atom het-
erocyclyl 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 aryl, heteroaryl, or heterocyclyl optionally substi-
tuted with halo, alkyl, cycloalkyl, cycloalkylalkyl,
alkoxy, cycloalkoxy, nitro, alkylcarbonylamino,
cycloalkylcarbonylamino, cycloalkylalkycarbony-
lamino, alkyloxycarbonylamino, amino, alkylamino,
dialkylamino, or—NHCONRR' where R is hydrogen or
alkyl and R'is hydrogen, alkyl, cycloalkyl, or cycloalky-
lalkyl wherein cycloalkyl and cycloalkylalkyl are
optionally substituted with one, two or three alkyl; and

R* is selected from the group consisting of alkyl,
cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl,
heteroaralkyl, heterocyclyl, and heterocyclylalkyl; pro-
vided that:
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al koxycar bonyl , al kenyl oxycar bonyl, al kynyl oxycarbo- nyl,

al kenyl am nocar bonyl, acyl am no, am nocarbonyl, halo, or cyano and
further wherein the aromatic or ali- cyclic ring in R" is optionally
substituted with one, two, or three substituents independently sel ected
fromal kyl, al koxy, hal o, haloal kyl, hal oal koxy, carboxy, or car-

boxyal kyl; 77 R is alkyl, haloal kyl, al kenyl, alkynyl, cycloal kyl,

cycl oal kyl al kyl , aryl, aralkyl, heteroaryl heteroaralkyl het er ocycl yl

or heterocyclylal kyl.wher ei Ih cali al i and aronatlc

groups in R are opt(l)oW 2 {)"Ei"’ anytlﬁ &E)am

|Pgereﬂdently sslﬁctedk ngaﬁxmm?m oyring) kexy, arylox% heteroaryloxy

al kyl thio, arylthi rylt u S|tu am no,

di substituted ami no% al lsfgﬁ ﬁl Eﬁg}f I%’GF‘f@%a a‘?r-y i,k)’q

3Lkoxycarﬁonyl acylamamﬂoa hﬁ&ﬁO@nﬂ ], Het¢rocyciyl oyhﬂﬁgaoy Lurther
erein the aromatic r d3 stituted with one

two, or three substit yﬁH@Q ﬁ%ﬁé% §§%b€§§ég¥$§ﬁ@ﬂ fron1alkfl alkoxy,

hal o, hal oal kylwlwwlnathémllmmaona xcgzchoxmnoqn Réribooptadially X is -0-,

cyltjl- E)al- Eyl cy c ’ﬁ;lféni i/ %’T(E@Bﬁﬁ eernggl!rlﬁg 1net@r E;p;: kyl ,

het erocycl yl or lﬁ‘é‘tnefr‘ 19' 0 ,hf@éo PERRAROXY,fdTycl i c and

aromatic groups baoxyakyl dydaxyed learbyalkyl, tanmdalmlhalkym:br two R

et of oary1 oxy, Seﬂ&ﬁ&&%ﬁsgfﬂgﬁﬁ’ﬁ?ﬁ% arﬁl@@*ﬂ%&b@?ﬁ@ﬁ%ﬁ?ﬁm@ @d@ﬁ%’subst.
tuted am no, di SUFKNYearbonHRmAnos f@n)duﬂmmarbany] igteron
car boxy, al kOXY@?ét@MhL%@%E%ﬂ%’lsﬂ%ﬂﬂcal'ieteflﬁﬂ?yloarwﬁ; It cyano and
further wherein the
eroaryaloxycar'bonyl heterocyclyl, heterocyclylalkyl hetero-
cyclylsulfonyl, heterocyclylcarbonyl, heterocyclyloxycarbo-
nyl monosubstituted amino, or disubstituted amino wherein
the aromatic ring in R’ is 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.
2. The compound of claim 1 wherein:

R# is hydrogen, hydroxy, alkoxy, amino, alkylammo or
dialkylamino;

R? and R are independently hydrogen, alkyl, halo,
alkoxy, alkylthio, or alkylsulfonyl; and R** is a group of
formula: ,
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ringin R is optionally substituted with one, two, or three
substituents independently selected from al kyl, al koxy, halo,
hal oal kyl , hal oal koxy, carboxy, or carboxyal kyl; Y is -C(O NH,
-OC(ONH, -NR14-C(O NH, or -NR14C(O O where each R14 is selected
from hydrogen, al kyl optionally substituted with hal o, Irydroxy,

al koxy, am no, nono substituted am no, disub- stituted am no, aryl,

het eroaryl or heterocyclyl; 78 R2 is a group of formula (a): (a} RI P
1 1 NRas Rd2 where ' is hydrogen, deroxy, al koxy, am no,

al kyl am no, dialkylani hal oal kpxy goN kyl sul fonyl ; and Rda are
i ndependent |y al kyl , hal ko¥Xy, al kvlithi
al kyl sul fonyl ; or Rd' d Rd or Rdi a Rd togefﬁér W

g. )

th the carbon
atoms to which they ar®~attached form 755, or 6- at

' t- erocyclyl
ring wherein one or two ring ato are replaced by oxygen or -N- where
the heterocyclyl ring is optional\y substituted with one or two al kyl ;
Rd3 is aryl, heteroaryl, or heterogytlyl optionally substi- tuted with
hal o, al kyl, cycloal kyl, cycl oal kyl & kyl, al koxy, cycl oal koxy, nitro,
al kyl car bonyl am no! cy am no, cycl,oal kykal kycar bony-

| am no, al kyl oxycat bo arkyl am no, | di afk m no,

or - NHCONRR where R i ' and R-Ts—tnyMrogen, al kyl,
cycl oal kyl, or cyc oalk"/ £=F :cycl oal kyl aﬁﬂ¢gyﬁjoalkylalkyl
are '

-continued

&1



optionally substituted with one, two or three alkyl; and R4 is sel ected
fromthe group consisting of alkyl, cycloalkyl, cycloalkylal kyl, aryl,
aral kyl, heteroaryl, lieteroaralkyl, heterocyclyl, and

het erocycl yl al kyl ; pro- vided that: 79 (i) when R4 is al kyl and whenY is
-C(ONH -, then Rd3 is a heteroaryl ring; and (ii) when R4 is
cycl oal kyl, cycl oal kyl al kyl, aryl, aral kyl, heteroaryl, heteroaralkyl,

wher ein’ the. ar omat PROORALY 5 ﬁ*@%ﬁ@%iﬁﬁ&aﬁ%ﬁskiﬂﬁﬁ@@m@Oé&éL tut ed

with one, two, or latkgle ®ikokpdepmbordioky, setrect emkyf mbombfﬂaahlncgl koxy,

hal o, hal oal kyl
aﬁkgxyaﬁkS?, énlno 6HH3%¥Eb§ﬁzPﬂﬁﬁoh Eycﬁﬁﬁ%@ghégﬁyﬁﬁ%&ﬁﬁﬁﬁ{aralky
aryl sul fonyl, aryl a&wi@ﬁsgﬂar borylgmargk amjaawa k)élmma@m ﬂammo
am nocar bonyl , et gf caNFiCONRReTWRs@ Riis e‘ﬁabif"a If SR is

bR AT Y Olh Jkd A wbeyen
eterocyclvlallcy 'y r

het er ocycl yl oxycar c d am no
wher ei ny t%e a)r/omatb?%Ogyﬁgﬁ%%;%k}éﬁgﬁggﬁ%@%%%gﬂlpﬁ?ggtdvc&t\?ﬁﬁone
d

two, or three subQ%FtW%% ently selected from al kyl al koxy,

hal o, hal oal kyl, hal gatke¥¥m HqﬁMzaﬁﬁqp&%éﬂﬂnalkoxycarbonyl
nonosubsti t ut ed anlno |su% am'no, or acylam no; or a

phar maceuti cal |y accBft abhgdssg em Ndro&p,f alkoxy, ahenopafiodaniin orl ai m 1
wherein: Rd'" is hydroggggq5¥€1%§ al koxy, amno, allcylam no or
di al l yyl am no; Rd and 8 Uependently hydr ogen, al kyl, hal o,

al koxy, al kylthio, oR“ahkylRé f8yindepeadBefy! hydrogsrualksl, halo,
alkoxy, alkylthio, or alkylsulfonyl; and R** is a group of
formula:

N E N ; =
e | ——t—N
S ; =

: \ = P . ‘ . or
s N =N //
8
\\‘ ' ) /
X\ N

optionally substituted with halo, alkyl, cycloalkyl, cycloalky-
lalkyl, alkoxy, cycloalkoxy, nitro, amkylcarbonylamino,
cycloalkylcarbonylamino, — cycloalkylalkylcarbonylamino,
alkyloxycarbonylamino, amino, alkylamino, dialkylamino,
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formula: 80 NN1 ---4+-N g ;-- NIANi N N:0o -continued NON OANN; |
Ol gN N~NNi,~"" i1 Jr OIN~INL Cor N . N- 81 optionally
substituted with halo, alkyl, cycloal kyl, cycloal ky- |alkyl, alkoxy,

cycl oal koxy, nitro, ankylcarbonyl am no, cycl oal kyl carbonyl am no,

cycl oal kyl al kyl carbonyl am no, al | cyl oxycarbonyl anm nol am no,

al kyl am no, dial kyl am no, or -NHCONRR where R is hydrogen or alkyl and

R is hydrogen, ab%LNm@I&ERWWhe% REY§ P%‘rﬁ% Rl %a'lﬂ 1One

cycl oal kyl and cyc |tuedW|t
y y y 1‘}’%

are
or three alkyl. b @Cg&l&{kﬁrl%w k}F]lﬂk}‘i s Whedeidgen,
hydroxy, al koxy, a@yomallq?lland@sft:mmy lally ldrkwpai@natly substituted with
one, two of three alkyt,

4. The compound of claim 1 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 group of
formula:

N X
; \: \]S : / j; or
l ’ ' S '
=0
e N
: \ =
' N

optionally substituted with halo, alkyl, cycloalkyl, cycloalky-
lalkyl, alkoxy, cycloalkoxy, nitro, amkylcarbonylamino,
cycloalkylcarbonylamino, — cycloalkylalkylcarbonylamino,
alkyloxycarbonylamino, amino, alkylamino, dialkylamino,
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.

5. The compound of any of the claims 1, 2, 3, or 4 wherein
R% is optionally substituted with methyl, ethyl, n-propyl,
i-propyl, n-butyl, 1-methylpropyl, 2-methylpropyl, tert-bu-
tyl, 2,2,-dimethylpropyl, 1,2-dimethylpropyl, 1,2,2-trimeth-
ylpropyl, cyclopropyl, cyclobutyl, cyclopentyl, eyclohexyl,
cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl
and cyclohexylmethyl.
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Rd and Rd2 are independently hydrogen, alkyl, halo, allcoxy, alkylthio,
or alkylsulfonyl; and Rd3 is a group of fornmula: N--1-N N N~~ N or

k: N optionally substituted with halo, alkyl, cyeloallcyl, eycloal ky-

| al I'yl, al koxy, cycloal koxy, nitro, am cyl carbonyl am no,

cycl oal kyl car bonyl am no, cycl oal kyl al kyl car bonyl am no,

al kyl oxycar bonyl am no, am no, al kyl am no, dialkylamno, 82 or -NHCONRR
where R is hydrogen or alkyl and R is hydrogen, alkyl, cycloal kyl, or
cycl oal kyl al kyl Wher@'T‘he SugineRhIIT YO IME! IR 2 kyby r 3whoRin onal | y

bstituted th e, 1
\?\Eefe: nu Edl W: s hy ro Vﬁ?ﬁﬂ(ylr}’os&bSﬁgltﬁ i\ﬁhamlﬁeg %@ﬂg}ﬂlﬁoe 1%’ am
d: El kyl amI EOI t h llﬁﬂﬁmancﬂqneﬂ ylethyleaéne, 4l kedimetistle, N
al koxy, a i o, d.s [l a:
N 5; yor Ihyoptlong gﬁhh 9]@?ﬂ§hRFﬁﬁﬂ Eﬁﬁo HB§ h9§§9ﬁ&an¥
cycl oal ky I al kyl 12 Wﬂo@é{ B, A prepylaernNa Ao,
cycl oal kyl car bonyl dﬁ‘héth 1 m? yfahii, dhé ﬂmbbﬂgbahm@on@thylcarbonp_/'

oy Do A o Y ek ATt B oS o o

cycl oal kyl al kyl vx/néylednnethylethylcarbonylammo -methyipropylcarbony-
lamino, 1-methylpropylcarbonylamino, 2,2-dimethylpropyl-
carbony]amino, 1,2-dimethylpropylcarbonylamino, 1,1-dim-

ethylpropylcarbornylamina, cyclopropylcarbonylamino,
cyclobutylcarbonylamino, cyclopentylcarbonylamino,
cyclohexylcarbonylamino, cyclopropylmethylcarbony-

lamino, cyclobutylmethylcarbonylamino, cyclopentylmeth-
ylcarbonylamino, cyclohexylmethylcarbonylamino, meth-
oxycarbonylamino, ethoxycarbonylamino,
propoxycarbonylamino,  1-methylethoxycarbonylamino,
1,1-dimethyl-ethoxycarbonylamino, 2-methyipropoxycar-
bonylamino, 1-methyipropoxycarbonylamino, 2,2-dimethy-
ipropoxycarbonylamino, 1,2-dimethylpropoxycarbony-
lamino, or 1,1-dimethyipropoxy-carbonylamino.
7. A compound of Formula (I):

R3
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cycl oal kyl and cycl oal kyl al kyl are optionally substituted with one, two
or three alkyl. 5. The conpound of any of the clains 1, 2, 3, or 4
wherein Rd3 is optionally substituted with nethyl, ethyl, n-propyl,

i -propyl, ii-butyl, 1-nethylpropyl, 2-nethylpropyl, tert-bu- tyl,

2,2, -di met hyl propyl, 1,2-dinethylpropyl, 1,2,2-trinmeth- ylpropyl,

cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclopropyl nethyl,
cyclobutylnethyl cyclopentylnethyl and cyclohexylnethyl 83 6. The
conmpound of aNMKmEnIhe clalns 1, 2, 3 or 4 wherein is optionally

bstituted t &
ilrjretshlyl gt ﬁyl \z,imm E ?Sm n? noﬁmﬁgggﬁg: —Ewggapam no,
1- net hyl propyl am E@ ORS 2 C@Rpr EgR 1 t, yq)l'propyl am no,
1,1- dinethyl pr op;LLB mehl%bé RérmﬁrBﬂeRﬁ nad cichyR Caishady- | ani no,

propyl car bonyl am no /| am n
1, 1-di net hyl et hyI Y’u | Bpfiﬁgg’r%%l}z Iay?’ﬁ’ no,
1- met hyl propyl car hyshylcyoioadkylz (Zy(db ‘oragly , ara het-

car bonyl am no, 1, 2p hyl pr yl am i ]ﬂ or
et hyl propyl car bony adnip?rno %I:)c%g%wgar bonl;??tae érly y

cyc: Oﬁuty: car Eony:lwvmo cMa:llkybamrdR anbkmnl 4 leyt alikenyl, alkynyl,

cycl ohexyl car bonyl a Cyg ?8 il arbopys am no,

cycl obut yl et hyl cd® %\% %@g’ fégi té‘i’y {4 @I erélm no,

C%’ﬁ' ohexylbrret |hy| caltdbmmfzﬂkyho llE?IbC¥¢i ilcard?inh'eﬁ]fblﬂ ?lh ylalky byl

et hoxycar bonyl an ng 0xyGarbo no me et hoxy&ar bonyl anvno,
1, 1- d?/net hyl yet hoxvhgﬁﬁbﬁ&aﬁ% QH%(H‘ Bi é Wﬁm noy

1- met hyi pr opoxycardyeny 1wnqﬂ119: bxfﬂos?trtdtercbmhﬂi onRy meaﬂﬁ@eyR&m no,

1, 2-di met hyl propOXéaarb

1, 1- di net hyi propox1 R ?ﬁwﬁ@edﬁml} ]&%Mnang?x}fim)%(l)

heteroaryloxy, alkylthio, arylthio, heteroarylthio,
amino, monosubstituted amino, disubstituted amino,
alkylsulfonyl, arylsulfonyl, carboxy, alkoxycarbonyl,
alkenyloxycarbonyl, alkynyloxycarbonyl, alkenylami-
nocarbonyl, acylamino, aminocarbonyl, halo, or cyano
and further wherein the aromatic ring in R* is optionally
substituted with one, two, or three substituents indepen-
dently selected from alkyl, alkoxy, halo, haloalkyl,
haloalkoxy, carboxy, or carboxyalkyl;

R' is alkyl, haloalkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl,
heterocycly! or heterocyclylalkyl wherein the aliphatic,
alicyclic and aromatic groups in R* are optionally sub-
stituted with one or two R® independently selected from
hydroxy, alkoxy, aryloxy. heteroaryloxy, alkylthio.
arylthio, heteroarvlthio, amino, monosubstituted amino,
disubstituted amino, alkylsulfonyl, arylsulfonyl, car-
boxy, alkoxycarbonyl, acylamino, aminocarbonyl, halo,
or cyano and further wherein the aromatic ring in R® is
optionally substituted with one, two, or three substitu-
ents independently selected from alkyl, alkoxy, halo,
haloalkyl, haloalkoxy, carboxy, or carboxyalkyl;
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(1) R RBRE NN YOO 8 wherein E is -COCONR R6, -COCF2CONR RG,
-COCF2C (O OR5, -COLOR, -COCF2R8 - COR9, or -B(OR13)2 where R5, R6,
R, R9, and each R13 is inde- pendently selected from hydrogen, alkyl,
al kenyl, allcy- nyl, cycloal kyl, cycloal kyl al kyl, aryl, aral kyl, het-
eroaryl, heteroaral kyl, heterocyclyl, or heterocyclylalkyl and Rs is
hal o, al kyl, al kenyl, al kynyl, cycloal kyl, cycl oal kyl al kyl, aryl,

aral kyl, heteroaryl, heteroaral kyl, heterocyclyl, or heterocyclyl al kyl
wherein the aliphat¥ ¢s —ali-eyet-NH-and—B-oqatiSOgromps-$O,E-; are
optionally substitutged wth on or, three R independently

e, two,
sel ect ed fron1hydré§y,ﬁaﬁ y,h&k@ﬁ%ﬂy,anﬁﬁﬁbrdﬁkymﬁnyYQDRu%ﬂhio,

I'thio, het | bRy T @ATIRA, A RDNOS i <A j tituted
o no al Kyl sut fomyS CRallnATION, alANAHST Mt Sl haBrodtaRy RS Ut e
al kenyl oxycar bonyl , é;uek@rﬁwdxb@ahatarpcyclafalémbwémeremﬁbeahp}a/a;w,

R el
otedn

aromatic ring in R iS optioQ subst |t , or three
substituents i ndepenstitaad witk eneor éeofR oindapendently relegtedfaom

ral oo kol ool KOR BRI OISOl it
aral kyl , heteroaryl,amy%bmphﬁﬁﬂwybdﬂHOQMHnnnynmgmSL stiideéapapo] yl al kyl
wherein the aliphati Gisubstituted amino, alkylsulfonyl, arylsulfonyl, car-

‘ boxy, alkoxycarbonyl, acylamino, aminocarbonyl, halo,
or cyano and further wherein the aromatic ring in R is
optionally substituted with one, two, or three substitu-
ents independently selected from alkyl, alkoxy, halo,
haloalkyl, haloalkoxy, carboxy, or carboxyalkyl;

Y is —OC(O)NH—, —NR*—C(O)NH—, or NR**C(0)
O—where each R'* selected from hydrogen, alkyl
optionally substituted with hydroxy, alkoxy, amino,
monosubstituted amino, disubstituted amino, aryl, het-
eroaryl or heterocyclyl;

R? is a group of formula (b):

(b)
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alicyclic and aromatic groups in R are optionally sub- stituted with
one or two Rb independently selected from hydroxy, al koxy, aryl oxy,

het er oaryl oxy, alkylthio. arylthio, heteroarvlthio, am no,
nonosubstituted am no, disubstituted am no, alkyl sulfonyl,

aryl sul fonyl, car- boxy, al koxycarbonyl, acylam no, am nocarbonyl, hal o,
or cyano and filrther wherein the aromatic ring in Ro is optionally
substituted with one, two, or three substitu- eats independently

sel ected from aI ky &J koxy, haI o, hal oal kyl, hal oal koxy, carboxy, or
car boxyal kyl ; PE , -5-, -SO, or -SO-; R3 is alkyl,

hal oal kyl . al ken I ¢llk I } ryl,
aral kyl, Y het eroa%/yl et grog?rg%éﬁ H§atd%eraglé§)é¢y@ﬁ!)¢8/h@kgr(&)I%:li}gf zl al kyl
wherei n the aliphatic,dialylammd, ch orlkaxyrertalkylgubiopyl;i n R3 are

optionally sub- stltuted with one or two R independently selected from
hydr oxy, al koxy, aryloxy het eroaryl oxy, alkylthio, aryltbio,

het eroaryl thi o, ani rR? amdoRd%qtpgtmﬂgp@l@d Q“%ydré’%@r&'bﬁ ki, uhigld, am no,

al kyl sul fonyl, aryl sul boxy onyl, *acyl ami no,
ani nocar bonyl , hal o, EQE &ﬁ@m@ oL 19@? ﬁﬁéyglq{ the aromatic ring in

R is opti onal |y substituted with one, or three substitu- ents
i ndependently sel ected from 9I kyl . al koxx,J hal o, hal oal kyl, hal oal koxy,

carboxy, or carboxyaRikyBpdR{ or-RE( andkR?? togetherwofinthe CarbcmlR14C( o)
wh h | f d
O-where eac R'a|4kse ec&h&fhs tb%v%B}i‘i’li‘%gE{é %%tﬂdf@d Iﬁﬁlﬁﬂ cﬁ;ﬁig&t@ﬁ?ﬂ tute

wi t h hydroxy, ut ed
am no, aryl, het- er odlqtercmyc]yétrmg) shergiit Ome or $wa xgng)uamms atdrmul a (b):
(b) replaced by oxygen or —N— where the heterocyclyl
ring is optionally substituted with one or two alkyl;
R% is hydrogen, alkyl, cycloalkyl or cycloalkylalkyl;
wherein at least one of R%, R%*, R*? and R ** is other
than hydrogen; and

R 4is alkyl;
or a pharmaceutically acceptable salt thereof,

8. The compound of claim 7 wherein R is hydrogen,

hydroxy, alkoxy, amino, alkylamino or dialkylamino; R and
R? are independently hydrogen, alkyl, halo, alkoxy, alky-
Ithio, or alkylsulfonyl; and R* is a hydrogen, alkyl or
cycloalkyl.
9. The compound of claim 7 wherein R* is hydrogen,
hydroxy, methoxy, ethoxy, n-propoxy, iso-propoxy, methy-
lamino, ethylamino, n-propylamino, isopropylamino, dim-
ethylamino, methylethylamino, methyl(n-propyl)amino or
methyl(isopropyl)amino; and R? and R are independently,
fluoro, chloro, methyl, methoxy, ethoxy, thiomethy] or meth-
ylsulfonyl.
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R, P,d) N Re' 86 where: Rd' is hydrogen, hydroxy, al koxy, am no,

al kyl am no, di al kyl am no, hal oal koxy or al kyl sul fonyl; Rd and Rd2 are

i ndependent |y hydrogen, al kyl, halo, alkoxy, alkylthio, or

al kyl sul fonyl; or R&®T and Rd or Rd' and Rd2 together with the carbon
atonms to which they are attached form4, 5, or 6-atom heterocyclyl ring
wherein one or two ring atons are replaced by oxygen or -N where the
het erocyclyl ring is optlonally substituted mnth one or two al kyl; Rd3

i s hydrogen, al kyl IoaI ;1 Wh in at |east one

of Rd, Rdl, Rd2 an]dOCR’g @%}d Ofﬁiﬂﬁﬁ]d% }4. ]%( 15?EX8'F%ge£’kyl ; or a

mar maceuzj i call Khd ﬁbéthox | or ethexyofandsR Talnd R6mea "RKg ngdeyens! ai m 7
erein Rd" is r r XY, al kyl amno or

di al kyl ani no: RIS, TRt fﬁ%@p&h@gﬂﬂr@%ﬁﬁog al kyl , hal o,

al koxy, al ky- Ith|o or al kylsulfonyl; and Rd3 is a hydrogen al kyl or

cycl oal kyl . 9. The conpound of cl aj n17 wher.ei n Rd IS hydrogen

hydroxy, met hoxy, Et.nbigcompeuagadyclaimol prhgsesyR “his methewyrioso,
et hyl am no, n- prgQ%%? ﬁ@f{prOpgﬁgxié&qﬂy%acﬁgghkgggﬂIanlno

met hyl et hyl am no; am no or I"'sopropyl ) am no; and
Rd and Rd2 are independently, quoro chloro nmet hyl , nethoxy, et hoxy,

}Q'I:]I ,"ZE L%lrogrenm?t h12 ythecompgundo% any ot clgi nE?uf'dB rd, wﬁerem { wherein

X is —O—; R* is alkyl or cycloalkylalkyl, and R is 1-meth-
ylethyl, 1 -methylpropyl, tert-butyl, cyclopropyl, phenyl, or
cyclohexyl.

13. The compound of any of the claims 1, 2, 3 or 4 wherein
X is —O—; R' is cyclobutylmethyl, ethyl, or n-propyl; and
R? is tert-butyl or cyclohexyl.

14. The compound of any of the claims 1, 2, 3 or 4, wherein
E is —COCONHR® where R® is hydrogen, alkyl, cycloalkyl,
aralkyl, or heteroaralkyl wherein the aromatic ring is option-
ally substituted with one or two halo.

15, The compound of any of the claims 1,2, 3 or 4, wherein
E is —COCONHR® where R° is cyclopropyl.

16. The compound of any of the claims 1, 2, 3 or 4, wherein
Y is —NHC(O)NH— and R*is alky!.

17. The compound of any of the claims 1, 2, 3 or 4, wherein
Y is —OC(O)NH— and R* alkyl.

18. The compound of any of the claims 1, 2, 3 4, whereinY
is —C(O)NH— and R* is alky!.
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hydr oxy, nethoxy, or ethoxy; and Rd and Ra are indepen- dently,

hydr ogen, fluoro, chloro or nethyl. 11. The conpound of claim7 wherein
Rd! is nethoxy or ethoxy; and Rd, Rd' and Rd' are each hydrogen. 12.
The conpound of any of the clains 1, 2,3 or 4, wherein Xis -0-; R is
al kyl or cycloal kylalkyl; and R3 is 1-nmeth- ylethyl, 1 -nethylpropyl,
tert-butyl, cyclopropyl, phenyl, or cyclohexyl. 13. The conpound of any
of the claims 1, 2, 3 or 4 wherein X is -0-; R is cyclobutyl nethyl,
ethyl, or n-propyl; and R3 is tert-butyl or cyclohexyl. 14. The
conpound of any of tie Arempeund aysptheistragewrei n E i s - COCONHR6 wher e
R6 i s hydrogen, alkyl, cycloal kyl, aralkyl, or heteroaral kyl wherein
the aromatic ring is option- ally substituted with one or two hal o. 15,
The conmpound of any ofthe clainms 1, 2,3 or 4, wherein E is - COCONHRG
where R6 is cycl opropyl H;d®. The conpound of any ofthe clains 1, 2, 3 or
4, wherein Y is -NHC(O)NH\and R4 is alkyl. 17. The conmpound of any of
the clains 1, 2,3 or 4, whepye=\ Y is -OC(ONH and R4 al kyl, 18. The
conmpound of any of the clai 2, 3 4, whereinY is -C(O)NH and R4 is
al kyl . 88 19. A conpound h§ e NtructuNes, H3CO/ ~ M 0, 0 NN
INNN 00 /

or a pharmaceutically acceptable salt thereof.
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O or a pharmaceutically acceptable salt thereof. 89 20. A conpound
having the structure: H3CON N\ OO NN NI1I1 NNOO oor a
pharmaceutically acceptable salt thereof. 90 21. A diastereorneric

m xture of conpounds represented by the stricture: H3CON ND O N N N
Y N~ YiO0 or a pharmaceutically acceptable salt thereof. 91 22. A
conpound sel ected fromthe group consisting of 1-[2 S-(3
-tert-butylureido)-3, 3 -dinethylbutyry I] -4R-(7 methoxy-2-pyrazol -|
-yl -quinolin-4-yl o)A e¥hfRivd having the structure:

H;CO

Qm

4\

or a pharmaceutically acceptable salt thereof.
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di ne- 2S -carboxylic acid (1S-cycl opropyl am nooxal yl - butyl)am de; 1-[2
S-(3-tert-butylureido)-3, 3-di net hyl butyryl]-4R- (7- met hoxy- 2-pyrazol -
-yl quinolin-4-yloxy)-pyrrolidine- 2-carboxylic acid (1

S- cycl obut yhnet hyl - 2- cycl opropy- | car banoyl - 2- oxoet hyl ) am de;
1-[2S-(3-tert-butylureido)-3, 3-dinethyl butyryl] -4R-(5-

chl oropyri di n-2-yl oxy) - pyrrol i di ne-2S-carboxylic acid (1

S- cycl obut yl net hyl - 2- cycl opr opyl car banoyl - 2- oxo- et hyl)-am de; {

15[ 2S- (1S- cycl opropy! aﬂdﬁ@@é&@b}ﬂé@w Mhﬁ‘(ﬁfr@ad@&’éﬂ ounds represented

4R- ( 7- met hoxy- 2- zol - | qui nol i n- 4-yl oxXy) - Syr-

rolidine-1- carbo%Wﬂlebﬂﬂﬁnﬁﬁnethylpropyl }-carbamic acid tent-butyl
ester; { 1 S-[2S-(1 S cyclopropyl am nooxal yl butyl car banoyl ) -

4R- ( 7- met hoxy- 2- pyrazol - | -yl -quinolin-4-yloxy)-pyr-
rolidine-1-carbonyl]- 2,2-d.inethylpropyl }-carbamc acid tert-butyl
ester; { 1 S-[4R-(5- chIH Ahyridin-2-yl oxy)-2S-(1 S—cyclopropy-
Ianinooxalylbutyl car banoyly, - pyrrolidine- | -carbo

nyl]-2,2-di methyl -propyl }-caFBanic acid tert-butyl ester, {1
S-[4R-(5-chl oropyridin-2-y S—cyclobutyln}

et hyl - 2- cyclopropylcarbann\ ethy noyl)- pyrrolid
ne-1-carbonyl ] -2, 2- dunet hyl % nlc acid tert-butyl ester;
and 1- [2-(3-tert but yl urei do) - I-b tyryl]-4-(5-

chl oro- pyridi n-2-yl oxy) - pyrrol i d\ae=2- car bo fc acid

1 23. A pharnmaceutical conposition

Z
2

or a pharmaceutically acceptable salt thereof.
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92 24, The conmpound of claiml1l which is | -[2S-(3-tert-buty-

Jurei do) -3, 3-di net hyl butyryl] -4R-(7-nethoxy-2-pyrazol -1 -

yl - qui nol i n-4-yl oxy) - pyrrolidi ne-2S-carboxylic acid (1 S-cy-

cl opropyl am nooxal yl butyl )am de; or a pharmaceutically acceptable salt
thereof. 25. The conpound which is |-[2S-(3-tert-butylureido)-3, 3

-di met hyl butyryl] -4R-(7-nethoxy-2-pyrazol- | -yl-quino-
l'i.n-4-yloxy)-pyrrolidine- 28 car boxyl ic acid (1R-cycl opro-

pyl am nooxal yl butyI am de; sulfate or nethylsulfonate salt
thereof. 26. A pha @Qmps&m @dtfrmnth@rgmupuo@@shstm@rﬁf pound of

phar maceutical conp SI ion a c m 19 and one
or nore phar naceutldﬁﬂﬂpxé(c '@Hfaz @8mpound

sel ected from the grdine-23oosibeiiyiie @éld 1S ca'clo yrO}Jylamlnooxalyl

1-[2S-(3-tert-Butyl wtibg&é?g, 3- d| rnet hyI blty

met hoxy-i soqui nol i n- ‘pyrrolidine-2S-car- boxyl iC

aci d(1S- cycl opr opyl 428 qunalbwtyhheﬁd/d) )3 3adlrﬁeth llbu 1]-4R-(7-
O R e oo

soqul nol I n- 0oX

ac?d(z cycl op?/opy|yc -Barhspylic &Bldy(&So@YQipbu ylmthy]l 2- ca/cba@m@yhyn am de;
1-[2S-(3-tert-Butyl | emaﬁwﬁz 6xéeﬂ{y4 ahﬁdebutyryll - 4R- ( 6-

th I I l b yl
G2 eyel onropyl car bAASyBerhays '% o -8 - am e
1-[2S-(3-tert-Butyl -ghlercigx chnSQ yH }9{) %bhdmeLQSLdar’éBxyﬁc acid

5y

et hoxy-isoquinolin- 1y foﬁbbﬁ%ﬂﬁﬁﬁ Ry R bamoyl-2-oxo-
ethyl)-amide;

{18[2S-(18-cyclopropylaminooxalylbutylcarbamoyl)-
4R-(7-methoxy-2-pyrazol-1-yl-quinolin-4-yloxy)-pyr-
rolidine-1-carbonyl}- 2,2-dimethyipropyl }-carbamic
acid tert-butyl ester;

{18-[2S-( 1 S-cyclopropylaminooxalylbutylcarbamoyl)-
4R-(7-methoxy-2-pyrazol-1-yl-quinolin-4-yloxy)-pyr-
rolidine-1-carbonyl]- 2,2-dimethylpropyl }-carbamic
acid tert-butyl ester;

{1S-[4R-(5-chloropyridin-2-yloxy)-2S-(1S-cyclopropy-
laminooxalylbutyl-carbamoyl)-pyrrolidine-1-carbo-,
nyl}-2,2-dimethyl-propyl}-carbamic  acid tert-butyl
ester,

{1S-[4R-(5-chloropyridin-2-yloxy)-2S-(1S-cyclobutylm-
ethyl-2-cyclopropylcarbamoyl-2-oxo-ethylcarbamoyl)-
pyrrolidine-1-carbonyl]-2,2-dimethyl-propy!}-car-
bamic acid tert-butyl ester; and ‘

1-[2-(3-tert-butylureido)-3,3-dimethyl-butyryl}-4-(5-
chloro-pyridin-2-yloxy)-pyrrolidine-2-carboxylic acid
(1-cyclopropylaminooxalyl-butyl)-amide.

23. A pharmaceutical composition comprising a com-

pound of any of the claims 1, 2, 3 or 4, and one or more
pharmaceutically acceptable excipients.

claim 14 and one of rg @Wﬂgﬁﬁ’&d !5'3)[%1 g;? R% ﬁ I7E)I ents. 27. A
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lic acid(1S-cycl opropyl anii nooxal yl -butyl)-am de; 93
1-[2S-(3-tert-Butyl -ureido)-3, 3-di nethyl -butyryl]-4R- (6-

met hoxy-i soqui nol i n- 1-yl oxy) - pyrrolidine-2S-car- boxylic

aei d( 1S- eyel opr opyl am nooxal yl - pentyl)- am de;
(S)-l-[2-(3-tert-ButyIureldo) 3, 3- dlnethylbutyryl] 4-
trans(3-cycl opropyl - 6- met hoxyi soqui nol i n- pyrrolldlne

2-(S)-carboxylic amllﬂﬂl@:?@lﬁkp@ftlﬁd;ﬂf@hﬂﬂ dcmhmlyi& RSB aﬂer(dbu

d hl d d t |
Hgl Egc rrg[ IhyIe 6apn=3]t1 {C% (333 Cﬁh{ % ? &?&r réq%z‘yeﬁw giy} I C
aci d( 1-cycl opropyl % é’@jléﬂ 3&]9?@ PYIIR car oxyhc 3C]d( 'Cy

clopropyl ammooxalylbutyl)amlde or a pharmaceutically
acceptable salt thereof.

25. The compound which is 1-[2S5-(3-tert-butylureido)-3,
3-dimethylbutyryl]-4R-(7-methoxy-2-pyrazol-1-yl-quino-
lin-4-yloxy)-pyrrolidine-2S-carboxylic acid (1R-cyclopro-
pylaminooxalylbutyl)amide; or  the  sulfate or
methylsulfonate salt thereof.

26. A pharmaceutical composition comprising a com-
pound of claim 14 and one or more pharmaceutically accept-
able excipients.

27. A pharmaceutical composition comprising a com-
pound of claim 19 and one or more pharmaceutically accept-
able excipients.

28. A compound selected from the group consisting of;

1-[28-(3-tert-Butyl-ureido)-3,3 -dimethyl-butyryl} -4R-(6-
methoxy-isoquinolin-1-yloxy)-pyrrolidine-2S-car-
boxylic acid(1S-cyclopropylaminooxalyl-butyl)-
amide;

1-[2S-(3tert-Butyl-ureido)-3,3-dimethyl-butyryl]-4R-(6-
methoxy-isoquinolin-1-yloxy)-pyrrolidine-2S-car-
boxylic acid(2-cyclopropylcarbamoyl-1S- cyclopropy]-
methyl -2-oxo-ethyl)-amide;

1-[2S-(3-tert-Butyl-ureido)-3,3-dimethyl-butyryl]-4R-(6-
ethoxy-isoquinolin- 1-yloxy)-pyrrolidine-2-carboxylic
acid(2-cyclopropylcarbamoyl-1S-cyclopropylmethyl-
28-0x0-ethyl)-amide;

1-[2S-(3-tert-Butyl-ureido)-3,3-dimethyl-butyryl}-4R-(6-
ethoxy-isoquinolin-1-yloxy)-pyrrolidine-2S-carboxy-
lic acid(1S-cyclopropylaminooxalyl-butyl)-amide;
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1-[2S-(3-tert-Butyl-ureido)-3,3-dimethyl-butyryl}-4R-(6-
methoxy-isoquinalin-1-yloxy)-pyrrolidine-2S-car-
boxylie acid(1S-cyclopropylaminooxalyl-pentyl)-
amide;

(8)-1-[2-(3-tert-Butylureido)-3,3-dimethylbutyryl]-4-
trans-(3-cyclopropyl-6-methoxyisoquinolin-1-yloxy)
pyrrolidine- 2-(S)-carboxylic acid (1-cyclopropylami-
nooxalyl-butyl)amide Hydrochloride; and

1-[2-(3-tert-Butyl-ureido)-3,3-dimethyl-butyryl]-4-(3-
methyl-6-methoxyisoquinolin-1-yloxy)-pyrrolidine-2-
carboxylic acid(1-cyclopropylaminooxalylbutyl)-
amide.
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