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WD 2007/ 016441 PCT/ US2006/ 029635 TI TLE OF THE

| NVENTI ON MACROCYCLI C PEPTI DES AS HCV NS3 PROTEASE
wORb7Bd@RS The present invention relates to PCT/US2006/029635

macrocyclic conpounds that are useful as inhibitors of

5 the hepatitis C virus (HCV) NS3 protease, their

TTHJEOBWHEE@@ENTKﬁmd their use for treating or preventing

HCV i nfy %é%:zc %@5%&@1@5 NEE o ROMENT | G -Hepatsi ti s

C virus infection is a npjor health problemthat
| eads to chronlc l[iver 10 di sease, such as cirrhosis
and hepatocel lular carcinoma, in a substantial nunber
of infected individuals, estimted to be 2-15% of the
worl d's popul ation. There are an estinmated 3.9 mllion

' nf eCt’I@n@ I%@éh@ krﬁreﬁtf?on rél&@s t‘a’rﬂatzx%gyoﬁtz @&ﬁﬁouﬂ&s‘}ﬂaﬁ aareaﬁé:iﬁf:ﬁ'lﬁlﬁbﬁors of
Center fo Cont. rol oug

the hepﬁtitﬁé%v"f“ﬁ éHﬁM}%I%% PrOE?Psep@Slﬁ PRtienip g S KT ff%m% fiipventing OV
infectionmunodefi ci ency virus (H V). According to the Wrld
Health Organi zation, there are nore than 170 mllion
infected individuals worldwide, with at least 3 to 4
BACKGROUNOOR SHpaSFENTEN ng i nfected each year. Once

i nf ect tltﬁQ?ﬁw%ﬁM fnfé?:ﬁ&p{s @ nﬁa d?"ﬁgalﬁlrb?ob“férﬁ Jd'l%t lezQH to dhhic liver

rest ha [1ves.

diseaset yethescinphasic @pd hepptoedtiulsn P gnemya. it abyiania ’P}HIF‘?\?’F %ﬁ}&fegted individuals,
estimat&/8 bk Qﬂ'S%Yofdl%Vx%rles dphMﬁ‘(Brr Ci@l%ltera%/dnrk@tuﬁétéd Nosiilfo®infected people in

the Umg:a C T ta‘lﬂ;.? S?g%/c;é n%‘fo&h(as%s ﬁ&dt%l f%)rr g%?% rto]s[? Elr)]/tfe %mey the number
of peopteoinfeated wéth @@ homen ingsynodeficsaxyelds YHAN A¢enrding &l the Wiorld iealth

Orgamzaﬁ% e%e?e argglt %8;5%}%) nﬁﬁ{ofx En?gctedq}?cilbkﬁlﬁa§s &W@ Pvrch at least 3 to 4 million

rren reat nen
people ng;hfeateé eq:cégqu:q Oneglinfesteilrayor 0 Heaf apaplalean the virus, but the rest harbor

HCV tHe86R BPhER R es! BLELIGLAN pé}cé'i‘&{ &fbﬁrdﬁ[callﬁm?e@fg@ h{&%&hﬁﬁ Nédubhlly develop
t he _nucl eosi de anal og bavirin, are

liver-degpYRR TS BB FIEST. (TGP B0 Afeese fidfeastiliediey Sirersaltpspaigminated blood
and blov@gRties, t@itanitdled fRdI8E GHeRNIlY and heticlly Sromrinfettg@inbihers or carrier

n f i nproved therapeutic agents that effectively
mmha%%ﬁ%?V%%ﬂF%gic HCV infection. The current state of

t he arQurient trdagmentseit HEW tinfedtioriGyhi¢hrdressirioted hreigmbwetherapy with
recomb%aﬁﬁ#t%ﬁgxgﬁb c{ng Gr {nQ:HnB tﬂgl V&lﬁlft é ﬁﬁfe@§ide ﬁralo@fﬂ%hm afeof limited

approac treat nent
clinicalrhepefiti Moseogerythergds Iiom's@bhsh%vawm for HGVal CO@FFéIH‘?Q’é]b’r therg, is an urgent

need foghﬁﬁ@\teh?ﬁ utlo]a%entg &at%feét%@@%anbﬂ .chiRRAREIGV @ifeclibn., The current state
1TI1S cur ers

ofthe s B drepaent N s Bpn e dia P A REEprses: B Dymock

et al. “N@Qﬁiﬁppr&aché%;ga thid 9BatfribBAF hepabtis Nbrrm:hpfwﬂlqn “eAntdiral Chemistry &

rr Iyi t hera p
Chemo%er 8{?6‘1 (ég(y IgeI{]n eénr 8 al.; ﬁlllegé?tlﬁ% lel% %f&ﬂs%d%i%%dmg and
prospeqia 9 By eroBins ModechlanMeedicine Tadayi HaPE3T(1G¥DED Meradpour, et al,
“Curreﬂ%ﬁ@tﬁl'otl\}ﬁ% tger%ésl%r 1%2)@51‘15(‘3 EEM3bdayi F@Astra_aﬁé'rélpﬂe 5atoB011: 1189-1202

(1999)\&@@@;1;55: lp@p ppqq@atecTaygert%@r pppakitis {Jafﬁrus SRmeE,@r}tmrglJTBhegpy,

Intervil¥R¥y, 408%#88-394 11992); (OO0 Lduer £d\WN¥.DDWRIREK “He;ﬁﬁﬁs’ ] IVIilgs Infection,” N. Engl.
s PP A e L IR
Emergi &5 152100 E)x end @rfhfaitb AlhodHW drefodvandes 8parlCEXcitement about Hepatitis

C”Smé&%gﬂ%%07?gﬁ 07 (2001). Several virally-encoded
putative targets for therapeutic
i nt er veaverabyiraligsnqoded endymey aze mrkatiag fasgstsdpretigrapquiisptegyention,
includi ﬁq@ﬂaﬂ@pr@cﬁzﬁg @@§233 X NRBhe pRtd&] (NS85 & héINSR) (NS SacPdh RNA-dependent

- dependent
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WO 2007/ 016441 PCT/ US2006/ 029635 RNA pol yner ase
(NS5B). The NS3 protease is located in the N-term na
wdaomionesai the NS3 protein, and is consi der edPaTUSRITE/029635

drug target since it is responsible for an
i nt eanol ecul ar cl eavage at the NS3/4A site and for
downstream i nt ernol ecul ar processing at the NS4A/ 4B,
NS4B/ 5A and NS5A/ 5B junctions. Previous research has
identified classes of peptides, such as hexapeptides

RNA pohgnenssk (N$EB)t Flied eyt firotease dii lecatedgithe - ferminal Gompig oé e NS3 protein, and

is conm@egm d O&/ OO&%% a%@?@lg% 1@9% %ble%%a%&lﬁelea@% at the N'S3/4A site

ow ng %r ees 0 activit

and for ﬂmsﬁm ﬁ@nﬁﬂ@cuilmr%?%mé afstée THe/ 4B My E¥ >4 A Iﬁ%“gé%iuncﬂon&
Previoub RY&QPhInafideRifled cREQY bdRptidek, lsB@T as hepBRIdacks Williag Bripeptides discussed

in U, i i fioenf s DR e Dt 1N e SRR a0 2 P ine
degrees nHautivityrmdnlobiyicg the NSB pyroesse sSThefaink offﬂwtér/azeglt ?qlvq(;l:lgﬂti iesgo provide further
compm@ﬁ%%@%?éﬁ%ﬁ%@%h og%%ﬁﬁ%s Qfggﬁgh”” in theylnhlbltlon

of HCV (hepatitis C virus) NS3 (non-structural 3)

SU}@@@R@RQ@?QEHﬁVEN@RﬂWentiOn or treatnent of one or nore
of

nptons of HCV infection, either as unds
or th éfﬂe*? Pfﬁf’F&F RERnEiaR redales g n%veilgmr%ﬂéc %Oawgn%a ﬂﬁf/%gﬁlﬁa 05'Snror
pharmadeyiel€atlly eeceﬁmllsle Balid pid/eftytatee fhereof. Eisqdvatpomeie dteivgehl in the inhibition

[ red| nt.s eth
of HCVg(g%ﬁtzs Vl(lil,rl_]S) N ? Osfiue r prot?age the 6ﬂrev«o-:}ltlonrgbr gréatment of one or more of

the symafotns of HE¥dufestivs, eithamas ngmmmﬂmrdlnesr phammactitioallycscaptable salts and/or

hydrate (?éfh%h Q@?opna{@ ?a@lﬂ{afrﬁa%ylltﬁﬁll &Smp&shtﬁ)nﬁﬁgﬁ%&ﬁs WAYBGH O A&t in
te onpound ()" and/ or a
combmﬁwa rrigiogher HEY anjivirady é@ptnéesrl‘é%slmun%a%%wwa?‘a?%% or vaccines.

More pdri@lI 8BS the pMkdht inkntién réRiteso @cotiddind BBfolhid (IREnd/svagh@&iraceutically

i s, CO2R10, CONR1OSC2R6,
a“mpméfﬁﬂﬁ%éﬁﬁﬁﬁ%ﬁg%wﬁ?ftetrazolyI 25 R2 is Cl-C6 al kyl,
C2-C6 al kenyl or C3-C8 cyﬂkgalkyl wherei n said al kyl,

al kenyl or cycloalkyl is arggly substituted with
1to 3 halo; R3 is Cl-L C8 cycl oal kyl
C3-C8 cycl oal kyl (C1- CH)aIkyI oaryl(C:l C8) al kyl, or

Het, wherein aryl |sthQﬂy or napht hyl and sai d
aIkyI, cycloal lyl, ornar Aji optionally substituted

with 1 to 3 substituentg, 29@7/016441
PCT/ US2006/ 029635 g N

R? 1

wherein:
nis1or?2;
R! is CO,RY, CONR'’SO,R®, CONRSO,NR*R’, or tetrazolyl;

R? is C;-Cs alkyl, C,-Cs alkenyl or Cs-Cg cycloalkyl, wherein said alkyl, alkenyl or cycloalkyl is
optionally substituted with 1 to 3 halo;

R? is C;-C; alkyl, Cs-Cs cycloalkyl, C3-Cs cycloalkyl(C;-Cg)alkyl, aryl(C;-Cg)alkyl, or Het, wherein aryl
is phenyl or naphthyl and said alkyl, cycloalkyl, or aryl is optionally substituted with 1 to 3 substituents
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selected fromthe group consisting of hal o, OR10,

SR10, N(RI0)2, N(Cl1l-C6 alkyl)Q(GC -C6 alkyl), Cl-C6
wablborioi64dh - C6 hal oal kyl , hal o( C1- C6 al koxy), NeRT/USM06/029635

CF3, S02(Cl-C6 alkyl), S(O(Cl-C6 al kyl), NRLOSO2RSG,

S2N(R) 2, NHCOOR6, NHCOR6, NHCONHRG6, CO2R10, C(O) R10,

and CON(R10)2i 5 Het is a 5-6 menbered saturated

cyclic ring having 1, 2 or 3 heteroatons sel ected from

N, O and S, wherein said ring |s opt i onal

selectedsfirtys thi gsp donsistitg of halo, QRg)uﬁic}&lN(& hﬂg(cs@ls alkyba(GrComikyheCi-Cs

alkyl, Z@ggh@oﬁgm%@é aﬁ(fmc%)hﬁbg %so@%% aﬁé?lﬁﬂs&b?(c -Cs alkyl),

NR'S ggm( )2, & 1%15229 HR3, and CON(R“’)Z,
S(Cl-C6 al kyl), S(O)(Cl C6 al kyl), NR10802R6

i S BT R, AT BB o et

whereincspiell ring liskopitio Gl by GBY séeituked| withlr to 8rsybsfi@itat€8dledtddyftom thia grogp ponsisting of

rao, O o R 0125 S RARXCE o s S R B el ot
alkoxy)tI&Os U BE: SOENts alkzeli) é?&@)é@r@er ailml)-, NB SERuUPORER 93 SHGRPR',
NHCOI NhebRHRERIGR 058@@ 1INGRIEDNGR 1D C1- C6 al kyl ) (Cl - C6
alkyl), Cl-C6 aI , C1-C6 hal oal kyl, halo(Cl-Cs
al koxy), NO2, CN, CF3 SQ2(C1-Co al kyI) S(O (C1-C6

R* is H,al, kkla)ky], SROY SRRy 1(SEZNKIRA) & ard &, M‘Eﬂ@?@heﬂﬁmﬁs phenyl or naphthyl

and salcpl My%lk;%? é@'q iﬁ (1%{101;%1:1 &bs%\ged%g\l(ﬁl %ﬂ.\zbseﬁgnts %&f&zd from the

group cQGR{T ommaDR)})l JRY N@Jrqaa[mpo(c 3attg1), C-Cs alkyl, C1-Cs haloalkyl,
halo(C; Cdg Lk%?}gkﬁé}' CN%FO@d“(@l @akl‘kyl s E) ég alﬁ’){ly 'gl}{“ﬁ%}@@g 9?{1\)@16)2,

NHCOQ%E r9%¥ﬂgg§H§-C3hR6 eﬁ@écgpﬁﬁaZrc ring having

1, 2 or 3 heteroatons selected fromN, O and S, 20

R is ek PHey Py o150 GO e sOeb PRy P votoon, coc

cycloalknxy,afll;(iéah}a)dlkmlo]i{fd i}zozn'all; heﬂerbaml;pr theteroageiyl;, wiksrei argt is $henyl or naphthyl,
heteroa ﬁsearSO "61} é) mﬁ&lac?zgr&%?t aun%g 2\?\%}% h%terc%{o&rﬁgglggecf }:1]519 H]gb and S,

on or ni erelrn sal

attachechérr@gbarlyg carbpatas nigeoger, 9md hegayedvelal ik g 5- t0c7ym¢r@lmdéwrated or

unsatur@b&¥dn-ar@hatRlr Q’fﬁ(vﬂl 1,9P% b%ﬁétérbfat&ﬁ@s%ﬁe’cfe@%ﬂ NG dhd’s, btacHled through
substituents sel ec ed fro roup conS|s

aring Cﬁrgprbor n1mf1@ andspyj gemﬁe )ag etgrqgw y e &) %%1 cycloalkoxy, alkyl
or alkox’:}'l iKyptjonalFlsubBinatdayith 1 614 ﬁﬁsthl&ln&ablkgtbd fréra ke (gedupConsisting of halo,

R BT i e L o .

Cs cycl@(u@)l (G5 Chcloaditoy,| jO,, INOOBREO(SHCORY!), NRCSLRG SOMNREA @(oxq -Cs

whee 1h e
aliyh, %@)ﬁi{t l}\]e}%tgl{ Wycl oaI ?(? ﬁ cgré(l?%gﬁ{?‘% Wherei/n the 2 adjacent
substitugait ef ighgyrlogkylherleplsexe Pyl h@tﬁ@ﬁl@b@fn f@ﬁgﬂcwyltawonaﬂy taken together
to formtaG0ehBabered GclidHin® RnidméhgMENREE-EMoBY ldeed FoMN, O and S;

contai ning O-3 heteroatons selected fromN, 0 and $;
30 R6 is C1-C8 al kyl, C3-C8 cycloal kyl, C3-C8

R®is Cﬁ@@lmmﬁﬁs (cedl5), ﬂsl&'cycladlwl(,c eyl Ty CAY a0k allyl, heteroaryl,

heteroaﬁf @Z%Qﬂ(ﬂ) h'e‘r(e%%gfc‘é%lo& F %'cl%%r egl&ﬂyé) ge%lﬁ ﬁﬁiﬁ: Xl%lyéyclogfkyl aryl,

heteroatyy},cir bﬁﬁﬂ@ﬂ]}lcb’l @rcx}otlonallh euhg’m@@d with 1de 2 Vét selb s@@sp@ts yandw@erem each aryl is
mdeperfﬁ@ﬁﬂy%ﬁ@tll}h ¥r &Bﬂtﬁ 1I Lddfy ﬁ&eﬁ%&ﬂs qndﬁaﬁenaen\aér aSSLleSG inglﬁgé?'&{saromatlc ring

wher'ei n each ar |ndepen enfly
having ha?pcr*rtmweroa@a@ﬁelﬁ@f %Nyp and 1%@%‘&@%@%@@% csrb%?r nitrogen, and
6- menbered aromatic ring having 1, 2 or 3 heteroatons
selected fromN, 0 and S, attached through a ring
carbon ' or nitrogen, and 3 WO 2007/016441
PCT/ US2006/ 029635 each heté%ocyclyl i s i ndependently
a 5- to 7-nmenbered saturated or unsaturated
non-aromatic ring having 1, 2, 3 or 4 heteroatons
selected fromN, 0 and S, attached through a ring
carbon or nitrogen;
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Yis (=0, S2, or C(=N-CN); 5 Zis C(R10)2i 0, or
N(R); Mis CI-Cl12 al kylene or C2-Cl12 al kenyl ene or
wQ20Chacal kynyl ene, wherein said al kyl ene or abPkemwgb®ne2963s
is optionally substituted with 1, 2 or 3 substituents
sel ected fromthe group consisting of Cl-C8 al kyl,
C3-C8 10 cycloal kyl (CI-C8 al kyl), and aryl (Cl -
al kyl); wherein 2 substituents on adjacent carbon
atons of Mare optionally taken together to forma 3-6
each heteeehdyldglindgnehdently & frgo ¢ omrmbiersi sefudted ohensetistad gap-aromatic ring having
1,2,3 o?@lh@t@;ogﬁgms EQS@tedl\f‘ronpN a@ s, aRhiched ﬁﬁ%%ﬁ b {8 BirBorQ? nitfdgen;
same carbon atomof Mare optlona |y takén together to
forma 3-6 nenbered cyclic ring containing 0-3
Y is C(H®), 80Qat opmi-cR).ected fromN, 0 and S; 15 Ais C(Rl1)
or N; when R5 is other than H R' is H Cl1-C6 al kyl,
hal o, OR10, SRI, or N(R10)2; when R5 is H R' is H,
Z is C(RY,, GG oaN@/);, hal o, OH, Cl1-C6 al koxy, CN, CF3, SRI0,
S2(C1l-C6 al kyl), C3-C8 20 cycloal kyl, C3-C8
i cl oal koxy, Cl1-C6 haloal kyl, N(R7)2, aryl, heteroaryl
Mis C cﬁYn Hisleneoe e Cylalkenpiencer §r-Grylkyngdenspiibergin so alisigpr thyplkenylene is
opuonahﬂlﬁgtﬁatwwh& Bors- su%lt&nﬁ%él'é&écﬁ?or@fh@ ¥Rdub Qoﬂsisﬂﬂg SRy I Glkyl, C5-Ce

h
cycloallg{l(pa gﬁ é]&y]g ﬁg %ﬁét 8%]98) (WSFIB@@ sbl[:srtll%frgp’glél 88 Al aceamjtrbon atoms of M are

opt1onah¢faﬁ€rﬁ6geﬁ2ﬂey to fofin &3-B-mdnthertd I@'ﬁﬂheihg dontaﬂihgl pathetroatoms selected from
N, O anﬁgfcgrtr %sg C‘)ur%ruB njée il él%[sg nat Ir ] rrrllraki? n%mohal]s"tak%ﬁ 90&etl41er to form a 3-6
nwnbm@ﬁpmmghmacmﬂmgngaﬁbdhmamnmbﬂwm@@hnnEn@amh&re|n said

aryl, heteroaryl, heterocyclyl, cycloal kyl, 25

C cloalkoxy, al kyl or alkoxy is optionally substituted
AilsCRINMN to 4 substituents selected fromthe group

consi sting of halo, ORLO, SR10, N(R )2, N(Cl-C6

when R el et £ iy e R B ey N@)ha' catiot

cycl oal koxy, NO2, CN, CF3, S02(Cl-C6 al kyl),

when @ &: cR! é‘P’ ! SealioD, CxCy
s RESHE Ko e S

phenyl %bﬁﬁi'lk]yelteroa‘}jqug £k 8xdembfel hrond BAORIVMg 108 or 3 heteroatoms selected
heterocyclyl are 30 optional]y take togetﬁer to form

from Nf5 andsS st BEPUEl ETNECaYoRGT EISRESH: AR GIOREINGE 8 Jar FFambered

saturate8 @k &ﬁbhﬁﬁhté‘dr mofardMatiOriagikhving 102, BRE 4dptirdtonarseleagt franal Oyind S,

attache% %lé Br 5 aget hnc%lnc%rgltrooerznm &4 5he(5?1n 5ar1c(1) %FJB gr%g gtgrro%;c (ii,’cycloalkyl,

cycloalkmayi a'};lgll or dkdxgticoptistadiysutsttugdtvath If to émﬂNtlﬂ@n’fa miecsd f@@ the group
()] 6
consmty}{\g Sorehde 5}& ﬁﬂ IE)&Z].?[ Lllig P! é&ﬁ%ﬁg C&6§l§§151 CBE(, aﬁiyl Cr- Cc§ha(1:%alkyl

halo(Cicysclkoxy )k §1- @w@w% Ly s cyamWOXYamz @ =-CF@4%Q.*¢{ ;ﬂs alkyl), NR'’SO,R’,
soZN(mgt SON; xd(, alkmtmm@w NEoR, IaH&wNHRG JEORIOCYDRY| and@WONR™),;

whereubr\ﬁg ? a&a s){llb%}tgﬁnts of; éatlci%/ygiﬂaww ?{}Z Ifqg/&,)}uﬂeﬁaryl gr heterocyclyl are
optionatip takemniapdtyer sadost b BM@dnbMddhydllctrngOﬁMmmg 103t Hetenmnings; selected from
N‘Oaﬂ%@g wherein each aryl is independently phenyl or
naphthyl, each heteroaryl is independently a 5- or 6 5
menbered aromatic ring having 1, 2 or 3 heteroatons

or R® aBt'e&k %gtlgnﬁﬁymamm theﬁ{égtoSfomaﬁ 5 3t€ Iaqgerﬁﬂafeg @&Gra%d MinS&hurated non-

carbon or nitr .ogen, each heter OC% )&%
aromatiey @fniieéie Ry 1iag lsavntgé) %h%eé%@?wlegfati PN @ %ﬂd S;

unsat ur at ed
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non-aromatic ring having 1, 2, 3 or 4 heteroatons
selected fromN, 0 and S, attached through a ring
woaodyonesar ni trogen; 10 each Wis independent | yCHUS2006/029635
hal o, OR7, Cl-C6 al kyl, CN, CF3, NO2, SR7, CO2R,
CONR )2, C(OR, NRLO)C(OR7, SO2(C1l-C6 al kyl),
S(O(C1-C6 al kyl), C3-C8 cycloal kyl, C3-C8
cycl oal koxy, Cl-C6 haloal kyl, N(R )2, N(Cl-C6
al kyl)Q(d -C6 al kyl), hal o(Cl-C6 al koxy), NRLOSO2R?7,
each R73@fzxm¢paﬁc‘,lemly HNBOCOHT, Cd-EObRtlylaE:yCs, cyﬁealbsrl(ﬁh’@)all@f aryl, aryl(Cr-
C4)alkyﬂ %Iat@fo Y%Ftyomgmle-geﬁﬁ?yl?ﬁﬁtjero'b%lﬁ h:g'ﬂX‘Jero clﬁ@lp Iﬁg Ia)f(jyﬂ wherein said

rmn

alkyl, cg[cloazbl(yg)laryg higteraerdear dptgrosyald ds apgionally sybetituged yyidh 130 2w subs%tuents

and whé%f?%ﬁéh%yllﬁmﬂéb@ﬁﬂéﬁ ﬁhehym)g né}ﬁﬂ@@ ’éadh'heﬁfc;af}@ QsQﬁHep&Rl@nﬂy a 5- or 6-
er oc

I IS sat.ur
menmb e{fﬁ%&‘%‘f‘ f%%j 3yig L %\Pb%réﬁt?reat?%ﬁ’?eﬁfﬁa f‘ﬁﬁ”‘f & dd% aftgehed through a ring
carbon hetigsgal aieachdkrsicadylfis md&phhdeﬁﬂ}amﬁi- t8,7-nadnibaet egtuiated otigsaturated
N, Of I i acent .

non- aroff‘nagch, pg%ﬁ;a‘% Cl 2 ojt or gn%a{efo%g) aﬁeelﬁcq?do en? ﬁgb%g§ qﬂ?%eeg Eal}r%ur\‘%é aring
carbon Pltillmeeh t hey are att ached to forma 5- to 6-nmenbered

sat ur at ed, unsaturat ed non-aromati c, or aromat | c

cyclic ring _havin lg het er oat ons_sel.ected f N ;
each Waﬁtﬂld@en%ﬂiégehﬁlw sclr?ﬁcﬂélﬁéﬁ% BN PrabB; C@F&QCO&R @60(0)R
NR™)@IohB1, SO, -CLRy1), N@RY(C SRy CORE: EcloblN( B10) @QIO%Q)BRC;'CG

raoatigy S Sy PO el p et ol S RSO Sl

NHCOMR RNPICONER Chry CBeteriokry] Jr@e€roc@ylatvkeréih aryhilpbér@l otG@phthyl, heteroaryl

| 2
isas- & 6%?3%%&?%?%8%9&%@?1 2 ?'g% g%tgr atoW Qa}rw%% Gtached
throughpﬁqrg;quarbgp ohlggﬁgeﬁyqnd hgtgroms_q-l)érl -yip 7imembersd saiyrated or unsaturated non-

aromati@ ‘rfﬂg Hﬁ@l?ﬂ 2 &rﬂe'téf’od’tdn'ﬂs%eﬁé’t\édl f}gm:N OZan@fS, gttabl%d@ﬁr@@éh%g carbon or
romN at t dt hr

nltrogeleélpgghe%]'n Zrﬁdia]c% ggmmgﬂca; alr]eece &' ptqggt 1th tp%ator%s to which they
are attachedesrioeh @d- ®ad-membead saturated) Sahiutadddedn-Amimatic, @ardotnatid ¢yiatic ring
tergatons selected fromN, 0 and
havmgg(’i\{le{]%agoﬁleéelfﬁeé)éo Nh8 r‘ﬁ%g carbon or nitrogen; and
wherein 2 adjacent W noieties are optionally taken

each Wt %Qﬁ&eBSHdeM;IHAIJ B‘R“’ é‘} @{‘ﬁlq}l CCN“*@F% rN(B SK1°aE@,RAM b@ﬁ'@l@d)z IQo)R",

wforma 5- ,_unsat urat &
NER )Wa#%hé@lr% aﬂa}) %@)@@nﬁm C@;F@|CV@°%&Y#»§31~%@V?%@&1@X2 C1-Cs
haloalkale%m@C§ﬁkﬁm(edct KIRyT), Malo(tlalgdlk&y)RBRWsoz@‘l §8,N(R),,

NHCO§ {,I:\ISICW Créﬁb?tc(arei B{hﬁ e&o;;yc)b%y eirgp Sé’ §;Clhen(;7§or naphthyl,

heteroahyé iser B oy Gimelnberaé bromatr g g(Having4, bid/liceroarms selected from N, O and S,

attacheg' ﬁﬁ(ﬁfgﬁ G¥h FX&Q&}?%%%K 3511(3 hetéQ'P &i ﬁe%ajcod7 1%19 léfx%redi saturated or

et’er oar terocyc
unsaturefs@ n@haxpmgftlcgméwmm,é’d 3erd hetqufoantgtnaseéqsrt@étfmnjér@ snd S, attached through

aring cal%bﬁ 6t Iﬁﬁlo%eh%ﬂm@reﬁlr%céﬁ WORSibEs lam)pa&naﬂp Ydken Q?ét@ with the
ryI heterocyc

het I
stoms (450 Q1Y B OO OTHAP o CRED e g BOe e s Fgi-aromatic, o
aromatieCYd1idTiaQ BaviR2@H B&eroﬁﬁﬂa@ selddfed 2N, DlakdlS;C6
al kyl)Q(d -C6 al kyl), Cl1-C6 al kyl, C(O R10, Cl-C6
hal oal kyl , NO2, CN, CF3, S02(Cl- 06 al kyl), S(O (C1l-C6
¥is CaCkafky),, csmme@ma ngmwlﬁél@l(m%m arN—@ﬂR& C, alkyl), heteroaryl,

heteroc? H | néep (GE entl p) hen &o@}r&'%lgf: O%%lwgg%hlﬂﬁgg gi;%lgfr;%}oalkyl aryh
heteroarsé or hetgeqyehybis ﬁP% sté\dte%m’fg ﬂrﬁe‘i/ atbstipaaieleeted frﬁ@ the group
consistA@¥F 491, @g—Cgcﬁfoaﬁtyh BitSORAL BEErosRIyE &t &Yl afih D RUIDLC, &5 @By, halo, OR™,

5 attached through a ring carbon or ni trogen; and each

het erocycl yl is |ndependentln%/ to 7-menbered

saturated or unsaturated no aromatl c ring having 1,

2, 3 or 4 heteroatons selected fromN, 0 and S,
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attached through a ring carbon or nitrogen; and
wherein the 2 adjacent substituents of said
woyael7maédayl , cycl oal koxy, aryl, heteroaryl orPCT/US2006/029635
het erocyclyl are optionally taken together to forma
3-6 nmenbered cyclic ring containing 0-3 heteroatons
selected fromN, 0 and S; 10 RO is Cl1-C8 al kyl, C3-C8
cycl oal kyl, C3-C8 cycl oal kyl (C1-C8 al kyl), Cl1-C8
al koxy, C3-C8 cycl oal koxy, aryl, aryl(Cl-C4 al kyl),
SR, NeReb e NGr 9 a,lkylh)él'(@r Geatiolly C;-Chelksdr @(a})m"(@icmloalkky Np;, @, CFs,
e |1 |36 6
SOX(C; Ps 51?&1?%& &Q&lg@ﬁm ?Z) Ii Wﬁ%, Ig‘eﬁh&ﬂk NHCONHR'

teroar
COszaﬁ’éti @ﬁ%‘{&j | Whegeip, mcil @Wé fsi lydegwg@tmnb?@d opmaphthyly e%Cb hateroaryl is
indepen8aHtg taist Mh@mﬁ&é@ﬁblﬁﬁwfﬂr@ﬁhﬁﬁgl Qrdi’Gﬂleféﬂﬁﬁ)lrrﬁtséIB@ecDﬁ“om N, O and S,

attachec%&%é%h %Tl%?aré:%gﬂlr galég et o oarc\éfﬁlg} A etd%g%ég léﬁ' 50t01'75membered

saturate&l@ﬂu@étﬁx;ateﬂl(n@i—aﬁﬁla’aé Kiyd l)a@(n@l 18 cakt bytejoatotit s€léctal fikynk N, O and S,

aﬁacheftf]@;%l?n%%@ %%f? %lg%g ﬁ%ﬂw%ﬁ‘%fﬁgg %158?%% & §aid cycloalkyl,

cycloalfqrEEoRA etk EHOOREhet¢piSTiNHRS optEDRiR Bkengpgsther tQ)fN(HRi@)G Membered cyclic
ring con%ﬁﬁ%b—@ h@t@ﬁﬁtoﬁfs%ledt@d wiIRPenRAest |y phenyl or

naphthyl; each heteroaryl is i ndependently a 5- or

6- menbered aromatic ring having 1, 2 or 3 heteroatons

% is C;3Blatigt, €g-¢f; E:j&:llﬂalﬁl;yl C;an dycS)all@I(CﬂCDﬂﬁyH th-@gl giko@, Ci-Ggcycloalkoxy, aryl
A R T e

said alkulns}atqalkal, elitoyp pychrathowy, iagyl, rhptqg)atydivn etprdeyclgl is 8pt@maldy substituted with
lto4 sﬁ@ﬁtﬁgrﬂﬂe@a’%d ?l%lnqﬁé ?gug gogmt{}lg @aﬁﬂ @3-%3; cfctlc?gliﬁ&h %tetrcpilf’}q lJ}g:l%rocyclyl

rin on or n r ge
Cr-C, oyl ol Caron 809, hott QR b AR, NGy s YRGSy -Ce iy, o Co alky,
C(O)R'N€el-eL pasalkyl VO heNecps 3ol |-cadirylp s((b)@@mﬁl AkyEKRHSO,RS, SOZN(RG)Z,

o RHERl SR RS LR RCE Mok BRI Rlafoy
phenyl &2%apiitiyloqath betebdryl it akdependeaadeh hiesr,6-merhterddreontitic riag@aving 1, 2 or 3

| e
heteroa%}eprgr%%elércgedlvﬁ]%nﬁ gt@ d % %E&ﬁ%& th ﬁ]@ﬁg ‘rm% garﬁ&z g‘rd)féflll, %rrl% ?ach heterocyclyl
is indepprstentlons-doE- nwbemﬂ eajwfa?eé  pasatgrated dOISaroaij deglhavingd, 7.9 or 4

heteroai!oﬂlg shcRdetinh ¥, blapd s Gadid ﬁ]!r&@éh a rih SarBé B @b \éﬁ(mvhéfgin the 2
al so i ncl udes’ phar maceut i cal conposi tions containin

adjacent 3ihBRRE of 58 Yelqai, prdadiony.iand dister syl ahketsreprbbare gptionally taken
togethelXo €Y 4 31§ nethbEred BRIIEHGE tHntaGidhg €8 ARODhibn® Bdectelilfd>m N, O and S;
present invention further includes nethods of
treating or preventing one or nore synptons of HCV
or R? andi¥’ ect dptionalittdken togetherdwitetht sitroggpeat & winch heptrartehat, to form a 4-
8 memb'éﬂ:ﬁ &PF&@F& Ii p%%ﬁﬁ¥ﬂ b St le%{erga%ﬁsg,@l%cte&iﬁ&ﬁ N beda! SMand
be apparent Tromt e ensul ng description,
exanples and appended clains. 35 6 WD 2007/016441
each leﬂd@@%#@&@ﬁs a@gTAl LED DESCRI PTI ON OF THE
| NVE resen lMﬁ%f;tlon i ncl ydes ppounds .of
f or mul 5‘6 Preab en“é?ﬂ& SBH’& RATRaCetie CO‘HB?,SétWéB‘?néammg a compound
of the pfesdrit fvartibhand imymb@tcﬁ@repmﬁfgeoéh phifeseuticarepmpositionanthe present
inventic%ag‘gllrthetr gngﬂlg?sem%s S8 Jcr a)flnage)rcper l eo(_gl?: g)lr 1%1<S)re s?r’rr}g 2% OH—STgV infection.
pr ot e&¥ker |ermh1>Cbmtnu$, s;pecwhei ﬁgatelse nf th¢ presemt ingentidn aile sigher further
d bédlﬁ' HAEBHCOPROH S B eds @ EMLsBGtioh, exhinpifs add déd Jl
T A and ?PH waler el n v‘gylsg&f es’ er)f E{l : apﬁ’bn alms
Z M W A R5 and R1 are as defined for fornula
Wi Wn R11 Mon
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,M\' A~Rs \ / \ R /M\ NRs Z-MZMNZNYOOYO

YOO HN-NHN, . WNHNJN R3E3OHRL RBONRL R3 ON

wel2er/01412 11 R2 11-A11-B (n Rl11 ! N R5PCTARL6029635
n\

Al R Z- M/ NRZ M\ N Zn OYo Y10 O OO
HN~N HNJN HNDJN RS HRL RBRHRL RSO NRL R I R2
IT1T-AR2I111-B Afirst enbodi nent of the present
invention is a conmpound of formula I, I, Il-A 11-B,
10 111, 1I1-A or I11-B, or a pharmaceutically

DETATkER &FSEBIRTION QF BHE RYWENTEN her eof , wherein R is
CO2R1
ori | ﬁ“g? Pre%ﬁ%%?@% Sﬁlud%m@hﬁnd@%ﬁﬁfmﬁ@i bRk &ad ﬁl‘la@m?c%utmally

, def i ned he 'Sunmary
acceptaplp ga ts [apd/ @ﬂﬁd@ﬁaf therget. gThess g{mpgglgﬁé @pd iheir pkpémpqepgqally acceptable salts

and/or }SIHEQQ ALV p &eak&nﬁgﬂﬁim N8B @rotdake {@hiBRérs)Y dht pRb&S invention
o s Ghor 5L B AN TP A SR .11

Y, Z, NK;W;IHSRQBﬁiR%a'ees defiRed fos fi@@udd. cycl oal kyl, C -C8 al kyl,
aryl, aryl (Cl-C4)al kyl, wherein said al kyI , 15
cycl®al kyl , or aryl is otionakthy substitut"éckvvlth 1
a§5

to 2 Rstbt uents; and t her variable
defy /n ¥he first ,wgwglnasw&g/
o/? the fiFst aspect o/? the fijrSt embodinent, RLIS

%]\I OZRé) wher ei n R6Y|s ycIBpropyI angpald) ot fer

are as defi [ he flrst epbod In
\h}‘\h:quture of the\s‘)\\%j

aspect of the fir t )
enb°od| Rl i s CONHSR Bin R6 isPhe Rd

all other varPi ables are as defi dinthe first

enbodi ment. Rhim fourth feature 8fmthe first aspectRofl-B
the first 7 WD 2007/ 016441 PCT/ US2006/ 029635

enbodi nent, R is CONHSO2R6 wherein R6 is benzyl; and
all other vari abl es arg/‘oas defined in the fWest

erapdi ment. In a fifth"eaturB of the first iy of
enbodi ment , re\l’s 02R6 WheF/I s R
el . n- prgpwt; yl, nbu}zy i - N or
butyl =nNnd al | ot er vari ables are ag) defined gn the
odi nent . aéecoﬁd aspect of\theofi °t
\'hgﬁ\ nt, RLis al | ot her \rl/%bhes ar e
R1 3 H R1
K
Rz m R2 -A R? 1II-B

A first embodiment of the present invention is a compound of formula I, II, II-A, II-B,
I, II-A, or INI-B, or a pharmaceutically acceptable salt or hydrate thereof, wherein R!is CO,R! or
CONR!SO,R’, and all other variables are as originally defined (i.e., as defined in the Summary of the
Invention). In a first aspect of the first embodiment, R! is CONR!’SO,R"; and all other variables are as
defined in the first embodiment. In a feature of the first aspect of the first embodiment, R' is
CONHSO,R® wherein R® is C5-C; cycloalkyl, C;-Cs alkyl, aryl, aryl(C,-Cy)alkyl, wherein said alkyl,
cycloalkyl, or aryl is optionally substituted with 1 to 2 W’ substituents; and all other variables are as
defined in the first embodiment. In a second feature of the first aspect of the first embodiment, R is
CONHSO,R® wherein R® is cyclopropyl; and all other variables are as defined in the first embodiment.
In a third feature of the first aspect of the first embodiment, R! is CONHSO,R® wherein R® is phenyl; and
all other variables are as defined in the first embodiment. In a fourth feature of the first aspect of the first
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5 defined in the first enbodinent. In a feature of the
second aspect of the first enbodi nent, R10 is CO2H

wand7aié44ot her vari abl es are as defined i n t hepPETsk006/029635
enbodi nent. A second enbodi nent of the present

invention is a conmpound of formula I, I, IlI-A 11- B
I1l, 1I1-A or I11-B, or a pharmaceutically acceptable
salt or hydrate thereof, wherein RL is CONHSO2NRBR9;
and all other varlables are as originally defined. In

embodiraent, iR’ 5t CANHEOIR otheteireR ‘Sie bawayl; ardl allreifse varishles arRgs defined in the first
embodugt%nk c?)a%fﬁyﬂeaturg%f 68 figY Q%g&lok e fus@@mgﬁiuﬁé’lﬁ | I@% &NEG0; K8wherein R

is methyhestih SEAFGR prniit iy }-butalrﬂy Yo anll %ﬁ%g{ﬂ@’ﬂ“ agerps dfined in the
first emodhed@ | 16 Yalsecohd a@ct%}!ﬂﬂe @idt kyibddBhedER' iabOWR'); ,an&il} &tBer variables are as

defined Hgg%ﬁ%g?@?o%ﬁﬂen%&}{ éll(f?{'%.]rs of ta%%%%r?dﬁis%eg (gef tgei %4 é,mbodlment, R is CO,H;

and all atlyee barizbley hre astidfoney in the fiist endrodineer oaryl in both R8 and
R9 i S{xosgéofnrg @ﬁb%(ﬁmg’lﬂ %ﬂhe E)}éts&g ln%l{tfan 5 %cg)mﬂ') ?rl‘ﬁtb?ftfd)r‘nldﬁﬁt H, I-A, II-

sel ec roup-consi sting

B, III, IHeA cr §HrBylor a mwmgceam@;ly acchpiple it OBy R @s@p&)of vHgren R’ is
CONHS@%Q’;WSB@QH ottrer #0109 %e aNr Ja 86 axioley | EQstt'a@}ﬁac%ﬂde second

emboduggl-?,(lbls %6 aélp&:(,ﬁ?)cl?ég? ]Eyd} &2%&8&%}& (o] ?ﬁé a(l;yl:l?cl C, alkyl),
heteroarPOBMN ek Fary 1 (HCLERE); Ndmc (DHII&NH%@:S c@aam;u), c3emcztycloalkyl(cl-c8

o, SNSRI RS FIE A BRI GRE  RO to.

cycloallyt, alkoxpe atyé roe beterpamiain ibath®® agd halv pptgmally subgituted w1th 1 to 4 substituents
selectedrfﬁ)trr{aﬁlg %ﬁoﬁﬁorﬁﬁhﬁg%f%@d fl{e%maNll r(% C@%Qﬂcyﬁ hal@{él K€ laﬁc‘é.bcy)}"halo2 OR", SR,

10 rnn carbon or ni't (}‘ wher ei n
NR )zséﬁjca@e#kylé‘%@s-& el e-Corlih C4O cPch W?alkyérl\i@b CRr CBpSOACi-Co
alkyl), IO E[-CALIN), Ws@@kﬁ soa#(k%z INHEDOR D YBICTR®, NBCONHR, X BRE, and

S TR RN N RO MT—

a 5- or G-aksterddogehdtiering Watilg 1,2er A |hbuemag1ems adlentedt foorwhj Qland §.agyched

C
through% ggrhgnng}%gm?tﬂ? (?Ic]&) %VH%r"ré:]gﬁh Jréglgt g%g{ﬁglﬂg ?ﬁ/ s‘ﬁ cl?ﬁﬂqu aryl, or
heteroany] ar@ optivgial§y; takemdogsthier totfpray a i*ré ijeatbbied cyplie riag C@é?“i“h&% ihpferoatoms

selected! it ﬁe@ Qﬁ‘djS VRO %Me oﬂtﬁnﬁlystﬁ&ﬁ 'f@eﬁ&p Qsth tRfnittdden atom to which
second embodi ment Cl1- C8,

al Ky
they are(%teqhg(é |t<p(§qn(1@4 @em%edatPWF)jChC élfl% Fontaéliupg ? éﬁ(@%orgﬁl W?rj)atoms
selectedgﬁh@NO@ llé.ts(d S; 4t allether \Qﬁﬁb‘léie@ as%ﬁﬂédlﬁy khe; seca)ﬁdi elﬁﬁodnﬁent
C8.a

al kOX)I7n g%lg)}?d a(sjge_c%:g f t@iy ¢l fnenth@m@ 1, 8 -Cs cycloalkyl(Cl-Cs

etér
alkyl), dng aylgarQsl aliel), ®4eradrkly4>r)hetemmeGCe1Ch a&aﬁ),ohnéﬂ{é}lel Cq alkyl, C3-Cq

cycloau%(%l-@ahii%ﬁ:) ong KR%Yy, %%ylﬂcog Qﬁ%lﬁ fh%f&éﬁl 'o?hpt%gkyﬁél-@{]gkyl)

sub i substrituen

whereingaidafierh Gy(fl(pﬂélfﬁl,t Xyepter depopyt anlpgth(ﬁ aaql W is optionafly substituted with
1 to 4 sE¥GQA deWcied ﬂ%ﬁﬁﬁ@@f)l‘x’ﬂ Gonﬁgﬁr%ro@ eYE ICYICs cydidhilh 1Rkdfddryl, heterocyclyl,

L R 1P AP T G B

C(O)R'h &} -Cahdydlkyl NG, CNBCF&E&(C&Z@@“) SBOYL kg4 a)lkyl)SI\lR)) so:g& SCBO,N(R®),,

wicoRtEA i SRS SR BBk oo R M s

phenyl praraplpigd pg(h@hgh h¢t9roarpjhle prmdeqﬂapﬁt hlyd-mgmuergh@‘wnatw ring having 1, 2 or
3 heterd®hR5A8GN frérS N BIRPS! %&feh th@ugﬁ a r&f@ BHIENREESEN, and wherein the 2

aromati ¢ rlng haV|n? er oat ons sel ect ed
adjacent fugsHtpgNtSO 3 cxgloaliyy amiré)a h?thP%i’M’g%e aptionslly TG o Torm a 36

membell EBig Bg caiinig €5 @lelroatdhs 2eledddli RGEN] OSWDSH driRiemd B’ ©¢ optionally

said cycloal kyl, aryl, or heteroaryl are optionally

taken together to forma 3-6 35 nenbered cyclic ring
cont ai ni ng 0-3 heteroat ons felected fromN, 0 and S;

or R8 and RO are optionally 8 WD 2007/016441

PCT/ US2006/ 029635 taken together, with the nitrogen
atomto which they are attached, to forma 4-6

menber ed nonocyclic ring containing 0-2 additional
heteroatons selected fromN, 0 and S; and all other
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defined in the second enbodinent. In a first feature
of the second aspect of the second enbodi nent, R8 is
wGohe@B1ead4kyl , 5 wherein said al kyl is optional PgT/US2006/029635
substituted with 1 to 3 substituents selected fromthe
group consisting of halo, ORLIO, SR, N(R0)2, N(Cil-C6
al kyl )O( G -C6 al kyl), Ci1-C6 al kyl, C(O R10, Ci-C6
hal oal kyl , NO2, CN, CF3, S02(Cl-C6 alkyl), S(O (C1l-C6
al kyl ), NR10802R6 S2N( R) 2, NHCOOR6, NHCORS6,
taken tqut@én\mthe n{DORE Pom sehicl ‘@ymm@z)ched gnfgrrmg 4T6gn@1he(§gl monocyclic
ring co%ﬁi}‘xk 0- 2911&1@%1a@h&%¥tom9 BRIl frof] N 64429, ]an@alp&ﬁé}){)lamables are as

erain sai or al Koxy is optionally
defineddy, the secopd @abadiggqt 1 to 3 substituents sel ected fromthe

gr oup I @fissk ﬁetamfhgof@fe skébnh akpct JBRkGeconREBbodNOENL R s c1 C; alkyl,

whereué%éék%ﬁ EIOBE%/XI%}Y u ted %‘qﬁ%ltég&%%%ttfl(%%d gﬁgﬁ'&?l grohp consisting of
halo, OB QK CNEB), AN(CHO) AllNPOESE2 Blky1).SGADY(2RG), E(O)‘H—RDOG% haloalkyl, NO,, CN,

CFs, cgg&%?g iy %R%ﬁ alkgg%ﬁ@%o /9 @O%@ﬂ“@@f@%éw C@R@ﬂﬁcomﬁ

en todether e ditr

CO,R " aand (O R )26 #nd R h%‘}l-ﬁr adkydt a@ﬁ@iﬂ’XY:tpbelﬁ’b of(&Ha) ﬁphenyl wherein said
alkyl or FRIR ES%’EI&Q[I? Gtshitufed $ah UMb %ﬁiosfltu&ﬁs Steaifdhnge Bo consxstmg of

i OBt SRS S B S RH  Bho, hll vo, o,

CFs, scaz(dqo:cyan@r); S(ob(m:1 C1 5ikal), smc‘Eﬂ@;LRf emtzmi?é)z,dﬁHc@eRs ATHEORS, NHCONHRS,
CO; R10 %‘ib?/l\g(?{m;zg elgseaglg gd arg %JBP gén togett%e‘? vgﬁl; tg% rléi.trogelﬂ%to% 40 which
they areeattadd:rirm fierm d 416 memmrpciﬂmbmdrc@ai@fatqdh@gs;enr@inmg &g pdditiondl
heteroa{olﬁﬁ sélg&%ﬂfijoxﬁ ﬁbagg AN all othe? vhr?ab[@? taﬁ%g defiRY BOXY sec@ﬁfﬁ%llbodlment In

, or_ benzyl; pther varjiab

a secong fgg& Oidbt 1P aiswcft tHdhe send s @‘i‘ﬁ’ﬁ‘é‘&r Riohmeityf ang %IBQIP%Y fyariables are
as defide@ & HE Secid dnkHRdHREO A a A5FIGEtuebf thBeecoRTHPELt 61RO SHcbRI¥mbodiment,

R’ is m&?ﬂgmgtg?gc%&g 1rt ak n L oy?cs)lr F%{ﬁﬂ:’] gndfa?lror?ler Vﬁ{]ﬁ&’ o¢ l Ig&ned in the
second ¢NBodiméD TaNd fo@th featamobf el seamtl espectwéithie abroed ermbalimet, R® and R’ are

taken to%?{h%ﬂg gorlnna ﬂe%%g Q.FQ s€ ﬁq}oﬁﬁﬂﬁ%% dll)ng‘t)fehI f’nlg n{ e af?g r IeS

-4-N_ pret- nd metghoxy;) angNal | oot ey va-ichl es are

as gef' ned I'n\MkHe sec enbo nt*a A—t—'ﬁl rd andallother

___enbodi nent. of the present inventjion is of
Varlablefs(gfqﬁﬂdgﬁqe,d ip fhe s¢oon emli)qdpgent. B f}f}hi feat‘lrlap ;&e sqs;Pncr qspeoéof the second
embodi@fen@R PR atctBL 1dtR° Gamhbiio:8¢ aeipiliafihet vatibles e abyefnad & the second

b dt hetr eof, wherein R2 is C1-C6 al kyl or C2-C6 al kenyl;
CMOOCISE- al | other variables are as originally defined or

as defA thixd einhodimyntefithepfestrti énventinmasl? engnpoemdbeidpmmte ks 11, I1-A, 11-B,

IIL, I~ ‘?I?{:IP& ;4 %gﬁ%&ﬁﬁglﬁcﬁgw Dee egﬂer %t%p p}ﬂgeétgﬁl@{eof R%eﬂeﬁl 12l é:14C(, alkyl or

var i abl es are
Co-Cs aa@n:dr emghaH athey vagigbles e avprigiliy defined ar asrvlefgd i AR P of fie preceding

emboditfcRE S B MSﬁaﬁ&ﬂéﬂ'fEJ‘%ﬁﬂ ethPo@m &R qﬁnﬂcl-@ﬁa@q br 0f-Cf zill@enyl and all other

third enpodi al |
variabig e 5P GGALF SPEREL G P M PE R Biee e SRyo Byl @ seoond
aspect d)ﬂ’theaﬂh;td enBodafiert IR ipCLCedidng]; emdiditing miriablek areas beginallyalefined or as
deﬁnedom artw oeneso? g‘l% &?ﬁicgf’ eegnt}bo@gr}elngsb IIIEe !g fei%éareeecggl%% #B‘B s(;:})ea?of Itl'% third
embodm@gbﬁdlse'ntyb dihdhethervanabledafs asddiined in ’é;nnyecgmber@lfodtq@t or as defined in

any on@&ﬁﬁ%@b&@m@ g%g&dlﬂﬁfg SIn alﬂﬂrdaasf)&'t Sidth@ﬁﬂlg l@ﬁlbﬁl}m&rﬁ QKztlDC[ d4 alkyl; and

nment
all othey xpriaklsF ats a5 prginally dpfiradiosny %ﬁﬁaﬁé Prgy orsrof e miReeding grpggiments. Ina
any one of the preceding enbodinents. Ina 9 WO
2007/ 016441 PCT/ US2006/ 029635

9
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feature of the third aspect of the third enbodi nent,
R2 is ethyl; and all other variables are as defined in
woOher7iohé44d enbodi ment or as defined in any oneprof/ushm®e/029635
precedi ng enbodi nents. A fourth enbodi ment of the
present invention is a conpound of fornmula I, I,
l[1-A 11-B, 1Il, IIl-A or Ill-B, or a
pharmaceutical |y acceptable salt or hydrate thereof,
wherein R3 is C3-C8 5 cycloal kyl, Het, or O -C8 aIkyI
feature ofighd thitd hipgctoliths tﬂllltdtmé)lememhRilS ety andalbothayiyeriableg evstas defined in

the t111r@§1%o§irﬁen9$rr£§ HefHRA LAhl 8Re oﬁﬁ@p@&adﬁlﬁ lefibSd@mbis.def i ned o r
defined 1n any one of precedi ng enbodi pents.

A fir St foudipapliodigpent ¢dhe Hreiﬁpftlﬁveéﬁ%la ArieRpounRe! fogngls ], c‘é% -4, 1B,
I, -3y 61 @RBKya, h&inﬁeéultlddlﬂ)ébcep@bfe &1t d)rdiyﬂl)a’te, thereof, wherein R® is C5-Cg

oSN U SN RSO oL RO arve

are as oagidalyl definddhre s defiaed mkahﬁsnemf ghegsecddifig erelbbdimentdadn f ﬁ_u;t adpect of the
fourth eﬁqgg&l%kﬁeﬁi is BL- (fgg'yc%%ﬁ(]yp E%GIJI nﬁg%rn%ﬂ(ﬁn fte{}]ﬁ@? T ij' ng

tetrahydéfmymylnexr@l—csmﬁcyﬂ eptiogaliysubsfigtestwily ] togy hatoysubgitygnisynd all other
varlable@ Qlte' 29 BdHded iSO flutth BhBSHimMt bhasketifed3n H%J e e 'pfetc émbodiments.

e oo STy o B UL i
with 1 t& Bthlld Isﬁ&ﬂﬁlsms,laﬁc_i all bthérrvdrigttqeaed asakfiidden fhe dsurth embodiment or as
it SRS B e Y P
propyl qéuUéfandl@onthw varigblagaee as définet dn fhe Epetliiemgodmb@r aedefiged in any one
of the pl‘eﬁ%(ﬁnogf &%Hﬁ&n@f Id zbﬁattul%'orf %e@ﬁﬂﬁ%ﬁec@gf‘ tfnpﬁ)uftﬁ) %EJ@hment R? is i-propyl,

-propyl, 15
sty St 1 lhctnd i T B s Sourbra e o fdefined in

any oneflo® ﬂ{etpk’ecﬁdmg)&hmﬂﬁen&r 12 fodh i h €l off the f@ith c@dedigknt REis cyclopentyl or
In a

MW e S EWER F iSO

the precadidg ahbodihéney. I afifthbipest ofithe fasthcbafbpdiednt, R® & KELE B (ORL,CHF,; and

all othelg%g%% are % (i%rﬁ]ngisin (a’&ffklﬂﬁl éljlsﬂgceﬁ?}{é}{t QQ@ ﬁ&{r%eo ux{]at%% Bfl@&ﬁgé lg}gcedmg

embodima¥edi nent, R3 is CH2CF3 or CH2CHF2; and all other

vari abl ggn é}ﬁﬁodﬁﬁeng&f th@ﬁr@sehﬂn@éﬁﬁoﬁ @ldrct)ﬁp&iﬁb QfforBMh L.aK, I1-A, II-B,
as defined in any o I ng

d
m, R of BB, gragammeticop aPFFé’taBPéélég‘? SR nﬁ%ﬂh@w Hor halo; and

all othef @itiableddle af orfgﬁlfa[lyl béfinked of ds deﬁlhedAn atlyl onB of the biecedilg enddodiatents. In

e A

embodimeter asdefinetinesy aree)f &w poacedjnpethodingrats deghogher aspect of the fifth

embodif€d RECH. ﬁlmyot @aﬂ%‘ale& e dPERASHINE %k TReiER S 2. deﬁned in any one
one’ aspect o fitfth enmbodinment, R5 1s H F,

of the pgaeerling ?mté’flﬁ@ﬂtsvar i abl es are defined in the fift h 25

enbodixgnh eﬁlbodih%eﬂ%fthg Sfbsdnh uﬁwloﬁrwa &mph hhﬁi dIl“f&ﬁﬁdﬂ NG, II-A, II-B,
er as

0 nts. I n anot

1, ser gl OO RE e o e g BT bl Rl 40 hipplohegpl R is aryl o
heteroatj&fhaeth arpl it pieenfli dr hiphehybadi eendard is 285 od 6fmendered aroaatic ring having
1,2 0or % ?e%?rﬂ'ﬁgmg Q:?ec{%%l ?r%%\% %anglnrgb gt%cﬁ&ﬁthl%u%ﬁoh ﬁﬁ%&%ahfo‘ﬁ%pg@o%n &nd wherein
said aryll pr hete[roqpyl iy ¢ptiBnally|spbstituped|with 1 tgr4 spbstitu@nts gelecged from the group consisting
of halo Rﬂ@lp g%ﬁe}igw% Oﬁ—@%ﬁ@ﬁb@l@é aﬁ@l)t CP@G reér%]égr?mggkﬁ()ﬁalo(cl -Cs
alkoxy)pﬁeﬁwyd@? kﬂaﬁh?mloé]ﬁ%yhgpér@é F;ﬁ% Sidz; % G alkyp, NR¥S0,R, SONRY,

6- menbered aromatic ring having 1, 2 or 3 heteroatons

selected fromN, 0 and S, attached through a ring

carbon or nitrogen; and wherein said aryl or

heteroaryl is optionally suB8tituted with 1 to 4

substituents selected fromthe group consisting of

hal o, OR10, SR10, N(R )2, N(Cl-C6 al kyl)Q Cm C6

al kyl), Cl-C6 al kyl, Cl1-C6 hal oal kyl, hal o(Cl-C6

al koxy), C3-C6 cycloal kyl, C3-C6 cycl oal koxy, NO2, CN,

CF3, S02(Cl-C6 al kyl), NRLOSO2R6, S2N(R)2, 10
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WD 2007/ 016441 PCT/ US2006/ 029635 S(O) (Cl-C6 al kyl),
NHCOOR6, NHCOR6, NHCONHR6, CO2R10, C(O) R10, and
WORN(TR1ONK2I and all other variables are as orpgrmakdog/02963s

defined or as defined in any one of the preceding

enbodi nents. In a first aspect of the sixth

enbodi nent, R5 is aryl wherein aryl is optionally

substituted with 1 to 4 substituents selected from

the group consjisting of halo, OR10, SR10, N R7) 2,
S(O)(CNCcalkﬂB PE{@DQISICLNHGGR @@1@\@]@1‘5 CQGR - (%%Ri(yin C@N(&g)z, and all other
Varlablttb%ké)é%l %%ﬁallyt]@t:'fﬂégr 26 Be el Qf%g 1ong§f t@pl@é/eg n? @k ¥dimerfed- C6

cycl oal

NR10Sdp Ré'lrst g‘@gﬂ(oﬁ@l}e glxﬂg(l@o(h@fn §| akys} v&)heremfmtlonally substituted
with 1 fHGERRiueNCEE ronChe Biddp c6xs(e)ifl 6F haRNORCONK'RINORD;, NEOFHCs

)G b 160 <§Z%afﬁ§>aﬁvhga§%@ ek ey il g O

cycloalkodyoNDREMNN, €F;, IS0,k altipld) NRfS6BR’, SDNE®E),.s3(R)(6:1-Cs alkyl), NHCOOR6

mcoﬁ“@%f&cg@%ﬁq §5Rl %@% %@Zﬁ“’)%d %%&h% ;ﬂ%%ﬁlai%]:ﬁned in the

sixth enbadimeut Ny 99 dpfupqd@ My anpjokthe Qmp&iglg] emboglimgpts. Ipa 5@_021d RepRetgf the sixth
embodithedORRisH ; wherein R12 i's H Cl-C6 al kyl, Cl- C6

al koxy, N(R) 2 HCENHRI 3 0 NHCOORL3 and
t% agh '?s |ﬁa’ enf@tlyffNCG /)k?[ or C3-C6
sycl eers/yI al-; Ny he];LNvé(rl are as defined in

the S|xth enbodi msnt or as de i ned!i riany one of the

¥ _Q 1@% |rd iSpect of the sixth

I/nbodbnsht s 12 r\Ro~N’\IN12N

;Lst RI2 N R1 Nor‘. h H wherein R12 is H,
aI kyls Cl- k axy, Nl(;@z] NHCOR13,

0 I\HS:OO?% eanu:h 33 R"%i ndependent | y
T( ycl oal k;’} Nand al | ot her
ar| abl es are as defined in the sixth eﬁ%@d?‘ﬂg‘ntlsgrclagﬁ alkyl, Cy-
Cs alkobt@N(REG NHCORA wmreNHR“tohaHmmnéﬁaﬂagaaanm% gi imepémlenttyC,aC; alkyl or

fou

C5-Cs cafﬁlg%}%)gt an?idlﬁ é’g‘ebﬁéﬁg‘ﬁ arg e£1r1t]ggj 1831}16 SFXQIE %tgl?(?dg%efné gras deﬁned in any one
of the lefeiling dmbamlithéngs. din xtlhrdemmtbfrtmmxtb pmbslideftiRiéd in any
one of t he preceding enbogl m 20 A sevent h
t1on

NERER'Bf pr ggepk | ompound of
5&@1% n%r’j\ﬁ @@)L g N1 - }B I11-B, or a
Iy Ricce bI eRES ¢ or%y&'r ate flher %OéSH CnC
vvhere| n R5 |s Cl- C6 aI kyl, €3-C8 cyci oal kT e

alkyl, Bralsadiioky: N(Rby, NFEIQR % AHIQGINVHRK er NHEOOR emd ey R/ isiimlependently C;-
Cs alkﬁ or é3-C6 cygﬁg'lpﬁ,r zﬁﬂ all other variables are as defined in the sixth embodiment or as defined
in any one of the preceding embodiments.

In a fourth aspect of the sixth embodiment, R’ is unsubstituted phenyl; and all other
variables are as defined in the sixth embodiment or as defined in any one of the preceding embodiments.

A seventh embodiment of the present invention is a compound of formula I, II, II-A, II-
B, III, III-A, or II-B, or a pharmaceutically acceptable salt or hydrate thereof, wherein R’ is C;-Cg
alkyl, Cs-Cs cycloalkyl, C;-Cg haloalkyl, or heterocyclyl wherein heterocyclyl is a 5- to 7-membered
saturated or unsaturated non-aromatic ring having 1, 2, 3 or 4 heteroatoms selected from N, O and S,
attached through a ring carbon or nitrogen; and wherein said heterocyclyl, cycloalkyl, or alkyl is
optionally substituted with 1 to 4 substituents selected from the group consisting of halo, OR!® SR,
N(R"),, N(C;-Cs alkyl)O(C;-Cs alkyl), C;-Cy alkyl, C;-Cs haloalkyl, halo(C;-Cs alkoxy), Cs-Cs cycloalkyl,
C3-Cs cycloalkoxy, NO,, CN, CFs, SO,(C;-Cs alkyl), NR'’SO,R®, SON(R®),, S(O)(C1-Cs alkyl),

11
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saturated or unsaturated non-aromatic ring having 1,
2, 3 or 4 heteroatons selected fromN, 0 and S,
wabtv@ohedit hr ough a ring carbon or nitrogen; aRrdT/US2006/029635

wherei n said heterocyclyl, cycloal kyl, or alkyl is 25

optionally substituted with 1 to 4 substituents

sel ected fromthe group consisting of hal o, OR1O0,

SRIO, N(R7)2, N(Cl-C6 alkyl)Q(GC -C6 al kyl), Cl-C6

al kyl, C1-C6 hal oal kyl halogCI 6 al koxy), C3-C6
NHCOGR/CNHEDRS, INHCQRHEB R, (DM % yand ROD(R 'Oy, wheredn the 2 adjacent

substlm%%(‘f(%‘d Bx) hete?g% J,:%) )spetheX tDFérfls 16 membered
2007 6441 PCT/ US2006/ 029635 NHCOORG,
cyclic rmg.g@qgnm tom@@eém@ frog( @) %r@i S; 2R a]@h&m&l@es are as originally

defined Vih:%rd%ﬁﬁbdtlﬁ‘ 8ny2ond Of e ﬁféEednfngJﬂﬁ)bﬂﬁﬂéﬁt@t 1)) @ﬁrstsa@pddt of the seventh

embodnfl%lé, ﬁl% }f{lba%gy&rﬁq,{i 3{1 gt?%rc :,%%%;ag gspd%bgeirgl] tl?;/a SﬁVﬁnt% embodiment or as

defined ﬁmmtyanenbﬂ"tge fre@dhetmbatimens Iselfetiredf the Orst ddpedd ofithel seSenth
embodlr%‘encti C}? Ii mQﬁ ﬁegndvaﬁrolﬂ%p l’a%i%?l%{ % e 89 de%lecgfnqgig Jeﬁlﬂ%ﬁﬂoﬁﬁr‘fjenp(fr as defined

in any oae @ﬁ th@mre@dple@mb lmt:rﬁ@ IQ@@W%ﬁS&G@@ﬁ@G |s‘ﬁ@m1 empglignt, R is

heterocygiy‘l Herdd nlﬁé{eroc%ﬁ 1@41 b 19 RRImbYRA 'sﬁﬁijafég oﬁﬁ&aﬁﬁte@%ﬁh—%ﬂmﬁ@rmg
seventh ment or as defi ned

A an
having b Acd g LRSS OGO T Sy oghr Ghauigte Aageapipy g nitrogen; and
wherem&&iﬂQ@ﬁero@ﬁclﬁlh@c&@ﬂtﬁlﬂbﬁhlkyeﬁb@ﬁldm%mﬁ substitbted svitha ttd1y bybstinehts selected

ot her varj b eyent
fom et EGT P8 GIor Shot O i My ARG AT G Cre
haloalkydtabdCpEsdlisaxy), 03-& sse;dmh@l @sﬁegstclqafkoxh NG {EH, SO(Ci-Cs alkyl)
NR1°SOeIEm§§%\TfR‘Bt Sfi&ge L& alltég)t REROH Z\Iﬂ;{@bﬁ" iR @@Xl@b YH(ORY, an

or unsaturateé

CON(Rnbnw}mr@ﬁﬁleﬂcad}apm supgtitRends qf@ali hetgrocyply pre@pﬁ@tagy Ekepiegether to form
a 3-6 m&Bbesl Selif ﬁr@%ﬂaxn&g@%e&ma@ﬁis&@i@&gd 5 01 @Mend SF AddiGhll other variables

e S S R 0L AR L SRS BB Mg e

feature bﬂhélsesmﬂ%pdctkﬁnh&emkmﬁmmmehf ﬁﬁlsﬂ‘hmogmohtpfl o il sthemgriables are

as deﬁne(F Elq seV%od%%l’lP or a&%ig't%a '11}19[}1& T: ﬁ‘ﬁ}q@{) %%bg%gents In a third

aspect o@me@wpth cEboditenly B i &y haloatiadand el efheryakiahlss, ezl i the
seventh%%odﬁ%%p;s &@in@d 1|f13é{ﬁ) one M%%Q&e@%hﬁe%@) Zna feature of the third

aspect quél@)smt n‘reb\l(s Igf@)agd al\l,\ﬂg?réfaﬂalitlﬁérezasglgfnaegéﬁt e seventh
embodiSbkdSk hd déﬁﬁédsm @ﬁy aﬁlo@tﬁa@teeédaﬁg/@ﬁwm&me o ptionally taken

t oget f
cont ap‘ﬁﬁ ﬁ%‘%b H%)Oﬁ]g?eg]; %&Eeoq%segtéflve&lo %ng Bf for%uI%I IL II-A, 11-
B, 111, Bk, al INI-Bf drephuanialibaly accaptablasald@ﬂwdne@ thareafhehesay B his R ):;

and all (Ztﬁ%(z%ﬁﬂ)‘?égtareoars oﬂgmglﬁf deﬁﬁ&l dr s ?éﬁﬁh@ e bnd &qhep[;r@&ﬁﬁ ngbodlments

econ aspect o

In one agpspoftihe @SbembRdHRent A i NS oSG iriHor Cah-Iarh sngefgiher
variabléé@fd 2 BL@Rd & Be ci@BthdRbbdiRehtioRad REnSEM QR bhe@TBRGrd¥BdAg OF

as defined in any one of the precedi ng enbodi nents. In
embodimenty y ¢ 20 aspect of the seventh embodi ment, R5 is

Cl1- C6 Agihihahdbydimentrod tlﬁlpkesﬁtt heenticars abingeuat & fasnula L IL, II-A, 111,
or ITI-A ﬁlf‘ 4 }ghﬁagmzlio nut%c% acscgpvt ée srelllt%pgn%)dd eggﬁ'lg;e{)f) (Vh?r%mq? isq—?% '06 al%(yl C-Cs
alkoxy, ﬁlh@oxmrmdlo aslpélcitheof/artahles gevesriginadiydefdiedonsas defiged ig any one of the
precedn%: éﬂboﬁﬁx%nﬁl_%n Qf H?z{ YRabt tﬁphlﬁﬁl eﬁfb@dlﬁﬁntdﬁﬂ '1§]@1dCJ a{‘k Feand all other

event odi ment or. as def i ned in any one of

var1able}§ [RESAE dFﬁF@d dthihe ginthesipbhodiment Fiay felined ey pﬁ%q;ﬁthwreqeﬁlélg embodiments.
In a feaRkESRY firki MBIt bfQRe hifith @meSTIREn R &fmdiuxibng all othet variables are as

I1-A11- 25 B, IIl, Ill-A or Ill-B, or a

pharmaceutical Iy acceptable salt or hydrate thereof,

wherein R5 is N(R7)2; and &1 other variables are as

originally defined or as defined in any one of the

precedi ng enbodi nents. I n one aspect of the eighth

enbodi ment, R5 is N(R7)2 wherein R7 is H or Cl-C6

al kyl; and all other variables are as defined in the

elghth enbodlnent or as defined in any one of the
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enbodi nents. 30 A ninth enbodi nent of the present
invention is a conmpound of formula I, I, II-A 1II1,
wonod7iolie4d1 or a pharmaceutical ly acceptabl e sabPtCT®IS2006/029635
hydrate thereof, wherein Rl' is H, Cl1-C6 al kyl, Cl-C6
al koxy, hydroxy or halo; and all other variables are
as originally defined or as defined in any one of the
precedi ng enbodi nents. In a first aspect of the ninth
enmbodi nent, R1' is Cl-C6 al koxy; and all other
defined vrathé aipthesmbadicaisor defdfinediin any preeofithernrepeding eubofkimentspln a gecond
aspect of ﬂ{e R erhBbd ?Héﬁh ‘weis @f—CE Bﬁylpirﬁcaﬁ%klﬁgva@ﬁpﬁgargﬁﬁﬁe‘ﬁnecﬁﬁ tlld'hmth

ture o aspect of the ninth %Ci
embodientiogas st ARy anbaw k1 POEHIRE PAOH ST It R Of iy Send aspectof
the nint? OQFIRAGARL! B QIE{}HS%Q@QI 8RE638abled afd J3aefiried i ﬁhe nimtlfﬁn’fbodlment or as

defined W%% grrei; mg e E%e%ﬁagntls 2@62%1{ c? H%&l?] 1i S , R'! is halo
or hydrexybadiattertter vadablesar€is defined inyhe; ninth dmhd)dlmgtt leas defingdsi beysone of the
precedlggnegnb%ﬁlmde%& ﬂ?dgehtﬂre otﬁﬁler%lgﬂf ﬁpecﬁ%@ggﬁlﬁﬁ%hbg&m@ﬁt gaflé [0} 54 ctl or Br;

ture
and all cherchreabéfe@tﬁrﬁd dafsrpé@t the frinth qm@oﬁmwirpr@ﬁé@f@ﬁmﬂny opg ofjthe preceding

embod B4t Yin'a fERh Rbdct FhEHinth %fnb@chlln&ﬁ 1‘@1’1 & Haend el bMedatifbldshe: as defined
ni nt h epbodi nent_ or  as %‘“ned n any one. of the
in the nigthecrehriRFIERHFS a?fwgmnsany PRe &f R PrPepding SBRYIBF - he ni nt h

enmbodiARhdh ,emB’odlﬂaents)fhlalpfbserm [nvbl)mbh Gs</conmpothdadfiforotubady IL, II-A, I, or
abl es .are

III-A, o\é gg)ha{glaceuﬂcaélﬁ acch] ]saﬁ‘ﬁg hyglratre é Ceée:}f %here?@ dagl%E 'ﬁﬁ?%e enac§gether to
form a §-g@b-umeebared szheaﬂeduunsauwpemn auscbm@theormrma’qlc e%@dinﬁémmg 1-2 oxygen
atoms; %d ol ot .g?'iab are 3¢ or?mal Iy @86he@ bt asHeRELd 1N 8hy GHRIcEfhe Prediss
.eflne In the nint mbodi ment or as defined in any
embodiggeis-of the preceding enbodinments. In a fourth aspect

of t hexgudigehth @RBEHinER BF the Bredent ﬁwkhuoam @lpodid@iformula IV-A or IV-

vari abl es_are as . defin
B, or a gamggepialy penie Sher %fdr%‘ﬁ@eﬁf’é&vg S{éﬁﬁ{aﬁga?"w%&f Beteiery,or
N(R"),; R it ORI diONHRO,BF whérein R’ ésBA(Ts cydvaml; ©FCdiagkyl phenyl or benzyl; and
it ohef ATRRAC e B0 rhfoly vl ok gty aly dng ol plekoidh: aftoafbents
vvhereln R5 and RWre taken together to forma 5- to
6- menber ed sat ur at edy-unsat urated non- &vgmatic, or
aromatic cyclic rin R’1- 2 oxygen ahd al |
ot her vari abl eszdfe mginally def] S
defined in any Jone of the precedi ng /15 enbo Fhent s.
el eventh enbodinmenp of<the present Nnvegtl of is a
conmpound of fopRul A or | V- E
phar naceuti cal Iy accepyafl e salt or ?ﬁ)L't\' t.her eof ,
wherein R5 is H, I?1a|o an heteroar;ﬂ o] R17)2
Rl is CO2R10 or C(]\IHS(IRG Viherein R6 is C3-C6
cycl oal kyl, Cl-C6 al kyl, phenyy.aor benzyl; and Rat[v_B
ot her variables are as originally defined or as

defl ne&t‘geq r}&engf ezpre t%%x%d léggg%gwn ﬂ%ﬁ’ ﬂﬁl R -4, 1I-

B, IIT, l]I—A, or III-B, ora pharmaceutlcally acceptable salt or hydrate thereof, wherein Y is C=O or

SO,; and all other variables are as originally defined or as defined in any one of the preceding
embodiments. In one aspect of the twelfth embodiment, Y is C=0; and all other variables are as defined
in the twelfth embodiment or as defined in any one of the preceding embodiments.

A thirteenth embodiment of the present invention is a compound of formula L IT, II-A,
II-B, 111, III-A, or II-B, or a pharmaceutically acceptable salt or hydrate thereof, wherein Z is O, NH,
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RSONRLRZIONR 20 RIV-AF R Atwelfth
enbodi nent of the present invention is a conpound of
woaomoiessh, 11, 11-A H B, 1I1, II1-A or [|II]PBI/USL008/029635

pharmaceutically acceptable salt or hydrate thereof,

wherein Y is C=O0or SO2; and all other variables are

as originally defined or as defined in any one of the

precedi ng enbodi nents. In one aspect of the twelfth

enbodinment, Y is C=O, and all other variables are as
N(C:-Catdtsilime € (R'S) and el ethenesrinbles asovisouisimaHy defineder ad @ fined dn 4ny one of the
precedirfd Eynbgﬁﬁteﬁtfs itnﬁle Qgp%&%q iRInRERAUNRBIRAt, 2 if O] I{IHQ@(@}Q), or CHy; and

I ment of present Invention is a conpound
all othelf\@flﬁl?'}@sagrq as qefmed| ip _‘d}& thn’tpqn_ﬂngqotl]menj qrjas ﬂ\eﬁnsqi iy quy ope ofdlﬂe %{ecedlng
enmmh@aﬁgnaceutlcally acceptable salt or hydrate thereof,
wherein.Z is 2007/ 016441
pCT/ US2OWE<D %@g@%ﬂmﬁwef the@reeil VTRt 1% sompend of formyf3 L I II-A,

II-B, IhTHeX, ov iR, bt eshwm&neam:aby aqgepiaild saltdbe hydn@e thereof svherein M is C;-Cy

defA ng . ' .
alkyleneo% ed a@qlﬁe{ﬂylgﬁywﬁeqs? %Ld % ee?ﬁeﬁﬁ g%_%g}éﬁﬁ%ésﬁdﬁlg%ﬂpgﬁ%ﬁmﬁh?mh lor2
substltupq(tgqgeyted Gtomcs119Cy; allgrh €3-Ca eyclesiy £1-Carlkdb loe ary B eCaadkyl); and all other

vanableg ﬁtfe afl @fi‘gthzﬂlytcﬁﬁnédmr hd @e@ﬂ&hm (0! df‘ﬁ{étpr&%dlﬁé eﬂlﬁdﬁrﬁ@l@s |11|i‘ a first
one of reced |n Qdj nent s

aspect G SRF e CBPoHEm p SRt iR 6 A Brcor BB b Co
alkenylefn@;f ditdlaB other ¥ariablkd aréas defihedBn tHel foyrtekhth eMbodihert ot asRefifned ia any one
of the p{?%ed‘i Wilngeg% ascegoe taa belgtﬁog%lg lrf%lg%r ta;g)él%f)g r|ttthl\% 1? 19nst1bst1tuted Cs
alkylenaremeibstiteiad €. alkmylleeatemé rll athkremnyistdesard d@ﬁttqdomﬁte ffgurteenth
embodl@em%bsl cféttﬁ Wy onL o 'Ehe%recécﬂ t;ouﬁlﬂaﬁlﬁ %?:i ﬁﬁﬁ gﬂ)eg’tro@ e fourteenth

cl oal
embodnaialw M@ur@gbsg]:um (§5 allg ge o qnsng)(s’ﬁt@ted Gy éllk?ra/gng,sang pld other variables are as
defined ¥ $he Fdhatednyh Elgfdan@aht @fr as @@ﬁ]ﬂ:@ﬁﬂ zﬁ@d)nb Bf tﬁ@ﬁre&ﬂﬁlg(éfnbb(hﬁlents In a fourth

aspect o? %&g@%ﬁ%h%%ge $ unmlqi gtuEﬁq&Sj @PP%? élggl%itlt&fga E6 alkenylene; and

all otheavakigblenee ar definglio sl fbtn‘teenth eabaBmerlok aniekieedein agnehealf the preceding
embodn%%g d[n\éq‘{dth% oée%tsof%i a%ee tnlggﬁm%ﬁ]t I{/Irlguri gllt)‘%t]lﬁl%e%r& I%I lene or
ng

in any ece

unsubstigvteddi sHeanylsne; lapd 2l @tb@rdn@abéﬁss @Eecﬂts d@ﬁneti fiyethe &ylrtﬁ@élhtmbodlment or as
defined STRAInE B he Méd%g%ﬁﬁki@iﬁfeht& Uln@CFededive oﬁthg ¥it @ BReQ/of the fourteenth
unsubstltuted 4 "al kenyl ene; and all other vari abl es
enmmhﬁpglﬁésdeflned |n the fourteenth enbodlnent or as
deflned"1n an of prec dlng e ents. In a
htrd spect of the flourt eent 15 enbodi nent, Mis
unsu tut d C5 al Kyl ene orrunsubstituted C5
I alkeqylens Tand al | lother variabi @ hre as- defined in
the fourteenth enbodinent or as defined in any one_ of
the pretlunhigmeRHEERtAL HePrespy myoRtgyit t‘tCO‘%Pé’B'éfﬂ%/f fgmuia 1L, T1-A, IT-
B, ITL, YIBAL bﬁEﬁBIbr%@h@ﬁtaﬁ&iﬁballyMccte‘@taﬂl@Salbsﬁhyﬂltate&ﬁieréﬁ wihdkaih & ivel; and all
or,unsubstitu

oter v apTRF aco e el B tn R Bt Be Rt Uit 1 one
aspect afthecfetecith emballiment aWyis ot t@fhetvhtmb'trrM(ae démiged in formulae Ia, Ila, II-Aa,

II-B ﬁ%ﬁ A TERES 143 oh4 [ paaspect of the fourteenth

» ﬁglrrent aNP?s ShsE%stltuted C7 al kyl ene or 20
unsubstltuted C7 al kenyl ene; and all other vari ables
are as defined in the fourteenth enbodi nent or as

defined in any one of the preceding enbodi nents. In a
feature of the first aspect of the fourteenth

enbodi nent, Mis: --~ - - 1 j or I Afifteenth
enbodi nent of the present invention is a conmpound of
formula I, I, I'l1-A 11-

14



25 B, 111, II1-A or I1l-B, or a pharmaceutically
acceptable salt or hydrate thereof, wherein nis 1;
wand7alié4410t her variables are as originally dePCnas26/029635
as defined in any one of the precedi ng enbodi nents. In
one aspect of the fifteenth enbodi ment, Wis ortho to
the variable Mas depicted in fornulae la, Ha, II-Aa,
I1-Ba, Ma, IIl-Aa, Ill-Ba, IV-Aa and |V-Ba. 14 WD

2007/ 016441 PCT/ US2006/ 029635 w WR11 N\t Rs Z' MN

A/ R W\ RS " MNY-MNY OO OY OHN @&HN-N NH

N, . 3 H1 RSON tH@lRONCRIC

Il a Ba_w WRI1 N Rs-mZ- /7T\|R
—"M WY 0000 N‘RSOHN~/R3NN 1 N-N
ORSNquZ R2|||-A@||O|-Ba°ww
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E}N N Y\ o { HN\)\N
H HN N a H 1
s H\g = H g R N\§
d N
R2 \@ R2
IIa R? TI-Aa II-Ba
W,
W, 5
J—R
RS W R" M / 7/
«M/q\,z/ / N\, R5 /Z =N
~M O
/ o /Z =N Y\ o s
o X o

Ma R TII-Aa III-Ba
W W
5 5
/i N—R /B R
Z’M@/ Z—M /rz/
/ $ / g
Y s Y B
\ R \ R
A LN
&3 g “\[R1 éS g Kl' R‘]
< e
R2 R?
IV-Aa IV-Ba

A sixteenth embodiment of the present invention is a compound of formula I, II, II-A,

5 II-B, II, III-A, or III-B, or a pharmaceutically acceptable salt or hydrate thereof, wherein n is 2; and all
other variables are as originally defined or as defined in any one of the preceding embodiments. In one
aspect of the sixteenth embodiment, the 2 adjacent W moieties are taken together to form a 5- to 6-
membered saturated, unsaturated non-aromatic, or aromatic cyclic ring having 0-2 heteroatoms selected
from N, O and S. In another aspect of the sixteenth embodiment, the 2 adjacent W moieties are taken

10  together to form a 5-membered saturated cyclic ring having 0-2 heteroatoms selected from N, O and S.
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15
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25

30

R NRs "MN,MN YPYOOO HN ,fi-NHN,.~N R3

ONRLR3IONRL R R IV-AaIV-Ba AS|xteenth
wentrdiemnt of the present invention is a conpednasedos/029635

formula I, I, Il-A 5||-B, [, I11-A or 111-B, or

a pharmaceutically acceptable salt or hydrate thereof,

wherein nis 2; and all other variables are as

originally defined or as defined in any one of the

precedi ng enbodi nents. In one aspect of the sixteenth

enbodisnemnteehthemPodinipates the prsent inyeites ias eompakehof formula L, I, IT-A,
II-B, IIi (iﬁeA I'b? Tt of le%ﬁac%utldaﬁy Qccemgdﬁt%g h§cﬁ'£t9 [h%fe%fj 'wherem Wis H, C;-Cq

t’'urated noh-aronatic aFOWHtIC cy

el CirioigryoUR. bk SO GBI SE)SUBHC br RN, 6K i BYerpeelyl and all

other vﬁiﬁﬁl&hﬁé aPSt Ily Qéﬁn%ﬂ‘ 6r &I tRANA g%ﬁ@@ﬂthﬁ@fe&edlﬁg%bgdments In a first
ther t

aspect og i eg%feeg%e%t& gra Eie/%: q% el] F]{ ﬁsgare)a efmgd il the seventeenth
embodlineﬂt@f padefing] is ehyemteeﬁ tepesedihg Entadinests. IilHsedddd aspect of the

seventee 0%? bo]d6rll1'e%%' \ﬁgré L@fﬁaﬁ{%@%%g gl%gthpl‘ vafi qu& é}? e%lthfu?e'm? gll r;[g‘\m;lteen’ch

present in a conp
embodn{npnt of §s- d&;ﬁned ip amy ore|of the[prdceding gandmnen@ Iipg fegture of the second aspect of

the seveRRRATRGESH &R WMSCI ﬁ\%@:@l @M a@l &l?dr Vaﬁ%ﬂble@ )ﬁ@ ra@H&'mted' ﬁlrtﬁeo;eiventeenth

wherein Wis H,
embodlﬁlgnt@( 3 deigediip RB% P, of @(e@qqed:/@g gnboé(n@)nﬁn In 1‘\%@@1 )asteBtrof the seventeenth
embodileitEWAE g eLyAlkyl b, BiH, or WRiE thb!ﬁ[ri Rt Hor a:[-e:6 asyl and all other

sl G5 AP SOl AR5 W, B0 Sl s
embodis@wte; nihedertdre efthe thindmeyect ditiese¥dnteamttl embddimetteW is methyl; and all other
variable$ %te' ag laei%%d # fhe Q&e%@%mr@%ohﬂneﬁlp@r as ﬁe/f?nré{i ﬁfs;ﬁxg ne of the dllarecedmg

ment or as In any one O rece

embodimgais) dinmdenrth aspast of tg@ge@emeea@ﬁg@pd@pntt Weis h@l S akeen: and all other

Varlable@m |d8m{é$1 in ¢ keﬁze&en@ﬁen%ohfn%%ﬁt or?tﬁ Qefﬂiﬁg nginls}%ﬁe ¥ahd Gdedmg
erine e Se een enpoaql 0)

embodifefty A d AR B AG BPeF SR R 0 i OGHE

OC(CH@)@&P OICEI(OfT;)1; lasd ;ﬂE@Iﬁ)ﬁd’arM)ﬁe ate a8 {defitetién the veynitesrit dmbodiment or as

deﬁned 1n anglgqlngep the Precea‘?{l S eb\(/)g )ri iété ﬁ{}ha s?_}jn %S%%%glhr% %{\Jel?)t?englgelﬁgo%iment, Wis

C(O)N@e)ﬁ iGORi or hateyocyelw; arfd allimsheprastableh prg aeddsvad mehe spventqpnth

embodﬂ:nglllt ga@@b@iﬁ@d 1n%f1 bieor %ﬁ%&%@ﬁ%&ﬁbodﬁﬁ@ﬁ%‘j e Fetaturé/gﬂtﬁe 51xth aspect of

the sevepfeetsh SRPRYMEntAN S G(PNGR RePhersya L bt G ialials CURI Higrein K is o 5
membeiell hEtb@a@ENeﬁﬁng&ﬁfePoaﬁﬂfb@ 3 Hﬁdiﬂleﬁfocﬁﬁyldﬂlfeteﬁﬂ@tdrdbydins @Bgnembered

saturategﬁ ing gavali]g%ggr?ldlbef«g?% S néosgggtg& g'tg%% IOn arng, gf‘j ?rﬁtaﬁl{o%he\rl\)f?réa%%s are as defined

in the sevehtagtith erabainadnk oretsklefined i arglvine of the preaslimgeshibndichents. t he

o ven ST ROl AR SRR 0, AT o]
phannagwéaib/@ecrwﬁble elber hyduate thwqfese}@aqee from. tmreun@@nwmg &he compounds

-1 toail-3pt her  variables are as defined in the seventeenth
enbodi nent or as defined in any one of the preceding

enbodi y I n a feat f the fift ect of the
sevent Nenbodi ment s OCF3, N OC( CH3) 3,
or CH3)®; and all/ other variables ar as def i ned

in the_sevefteeptsh endodi nény. or, as oo\\
O N Ay M O N Ao Mo N\/J*
\[or H X \‘or i <

A A

m-1 -2 1I-3
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defined in any one of the precedi ng enbodi nents. In a

si xth aspect of the seventeenth enbodi nent, Wis 20
wWOeRWNIRA) 2, C(O R, or heterocyclyl; and all ®tChaIS2006/029635

variabl es are as defined in the seventeenth

enbodi nent or as defined in any one of the preceding

enbodi nents. In a feature of the sixth aspect of the

sevent eenth enbodi ment, Wis C(ONR )2 wherein R is

Hor d-C6 alkyl; C(OR7 wherein R is a 5- nenbered

het er oar yl haV|ng 1 heteroatom O or S; or he erocyclyl

wherein heterocyclyl is a 6-nmenbered satur

a ing 1 or 2 hete ns sel ect ed fron1N

afd al |l other—yar Nare as defyne
AL odi mentg, or ag gef Illﬂ@l n a
9 enbodi

s&went
nts % tee enbodi
or a

preced
QTpke%ent/lnventlon :

°p rmaceutically acdﬁﬁ be aIt or hydrate t%erégg
el eeted fromthe group onS|st|ng of the conpoun
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004\ 111-37 111-38 19 WO 2007/016441
PCT/ US2006/ 029635 A ni neteent h enbodi nent of the
present invention is a conpound of formula IIl, or a

phar maceustéeothl einpodigerptf dislpecse ntventionty decapoundeffermfula I, or a
pharma 8LaBY Bechbtabls sa 'E%B@h 1§re (ﬁ\ﬁ#@kkﬁ is C3-Cs cycloalkyl,
- a? F %%? 64

Ci-Cqg algylkwl grrarﬂgcl@)aélfy& &]yq Ci- 1(%7, @@llgeyﬁll, %Rgalp %ﬂcﬁ 6ycloa1ky1 or C-Cqg

alky] opttbna$ s%&hﬂﬁ%é'd vaihtii o9 %hl'o)éulﬁsﬂﬁ%ﬁt!s tRIted, haid; byl h&tero&yhéu M{R),, and all
|tuent s I oa

5 otor gy Sl St s Aokt tons EDERSEH g bppipents. ma

aspect off efeinfretbeth eﬁBodilﬁéntﬂéﬁls it arsdia}] cvliree varfabiek erepps defedil ingthe nineteenth
embodlm% %9 as%%ﬁ{led 11:_12'%1% S}le ﬂlf {hé:ﬁ; CFCQC?JFg éﬁ% oﬁime'h{ge Ir{]%fg%%eoqttﬁ% first aspect of the

er varil abl es ar

nineteerdle nbrsinén RAHe ChiCifesy ok or EhE6clirbnd of othe veiafhiasars 45 defined in

the ninefd¥th @MBodtnert e asp({eﬁﬁaijih Ay &{mq{ewgcﬁng bR Rt lH gnofer feature of
the first aspect of the  njineteenth igll’bo i nent,

10 the ﬁrst@g)e@g)fél}pd]n&gqeg%em@pdl@gnt(%é gﬂ@ﬁS cyslegt Pnddatllrpél}er varlabies are as
defined Wght afbestiaésbasnalebd R ddfiied in ddyond bt peaddngembdodimerit In a

second %ﬁec@%f t‘ﬂgféfrngtggxtﬁ Ol ¥?e(ﬁp ?{2% C£ Eﬁ aﬁxfeﬁ‘ﬁe[gs 1Y, Rﬁi?soéé @E@cﬁoalkyl Wis

anot eat ure
R7 orH, Y is C(=0), Z is O, and n is 1, and all other variables are as defined in the nineteenth

embodiment or as defined in any one of the preceding embodiments. In a third aspect of the nineteenth
15  embodinment, M is selected from the group consisting of:

ST LT K

and all other variables are as defined in the nineteenth embodiment or as defined in any one of the
preceding embodiments.
A twentieth embodiment of the present invention is a compound, or a pharmaceutically

20  acceptable salt or hydrate thereof, selected from the group consisting of the compounds III-39 to ITI-187.
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10 the first aspect of the nineteenth enbodi nent, R6

is C3-C5 cycloal kyl, and all other variables are as
wdebi7eei4in t he ni neteenth enbodi ment or as dePCma82006/029635

any one of the preceding enbodinments. In a second

aspect of the nineteenth enbodinment, R2 is C2-C4

al kenyl, R5 is H R6 is C3-C8 cycloal kyl, Wis R7 or

H Yis (=0, Zis 0, and nis 1, and all other

vari ables are as defined in the nineteenth enbodi nent
xfefined in any [ [

and aI

nNh§
c ﬁ|n§ enbof

d\g i nvention \g’s ta

ceutlcally 20 acc@éptable salt or hydrate
thereof selected fromthe group consisting of the
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A twenty-first embodiment of the present invention is a compound of formula (I) and/or

a pharmaceutically acceptable salt and/or hydrate thereof:

P
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R! is CO,R'®, CONR'’SO,R®, CONR'’SO,NR®R’, or tetrazolyl;

R? is C;-Cg alkyl, C,-Cs alkenyl or Cs-Cq cycloalkyl, wherein said alkyl, alkenyl or cycloalkyl is
optionally substituted with 1 to 3 halo;

R® is C;-C; alkyl, Cs-C; cycloalkyl, C3-Cs cycloalkyl(Ci-Cy)alkyl, aryl(C;-Cg)alkyl, or Het, wherein aryl
is phenyl or naphthyl and said alkyl, cycloalkyl, or aryl is optionally substituted with 1 to 3 substituents
selected from the group consisting of halo, OR', SR'’, N(R'),, N(C;-Cs alkyl)O(C;-Cs alkyl), C1-Cs
alkyl, C;-Cs haloalkyl, halo(C;-Cs alkoxy), NO,, CN, CFs, SO,(C,-Cs alkyl), S(O)(C;-Cs alkyl),
NR’SO,R®, SO,N(R®),, NHCOOR®, NHCOR®, NHCONHR?, CO,R", C(O)R', and CON(R'"),;

Het is a 5-6 membered saturated cyclic ring having 1, 2 or 3 heteroatoms selected from N, O and S,
wherein said ring is optionally substituted with 1 to 3 substituents selected from the group consisting of
halo, OR™, SR, N(R!'%),, N(C;-C; alky1)O(C;-Cs alkyl), C;-Cs alkyl, C;-Cs haloalkyl, halo(C;-Cs
alkoxy), NOs, CN, CFs, SO5(C;-Cs alkyl), S(O)(Cy-Cs alkyl), NR'SO,R®, SO,N(R®),, NHCOOR®,
NHCORS®, NHCONHR®, CO,R™, C(O)R", and CON(R™),;

R* is H, C;-Cs alkyl, C5-C; cycloalkyl(Ci-Cg)alkyl, or aryl(C;-Cg)alkyl; wherein aryl is phenyl or naphthyl
and said alkyl, cycloalkyl, or aryl is optionally substituted with 1 to 3 substituents selected from the
group consisting of halo, OR™, SR', N(R'%),, N(C;~C; alkyl)O(C;-Cs alkyl), C;-Cs alkyl, Ci-Cq haloalkyl,
halo(C;-Cs alkoxy), NO,, CN, CFs, SO,(C1-Cs alkyl), S(O)(Ci-Cs alkyl), NR'SO,R®, SO,N(R?),,
NHCOOR®, NHCOR®, NHCONHR®, CO;R', C(O)R™, and CON(R'%),;

R’ is H, halo, OH, C;-Cs alkoxy, C;-Cs alkyl, CN, CF3, SR™, SO,(C;-C; alkyl), Cs-Cy cycloalkyl, Cs-Cy
cycloalkoxy, C;-Cg haloalkyl, N(R"),, aryl, heteroaryl or heterocyclyl; wherein aryl is phenyl or naphthyl,
heteroaryl is a 5- or 6-membered aromatic ring having 1, 2 or 3 heteroatoms selected from N, O and S,
attached through a ring carbon or nitrogen, and heterocyclyl is a 5- to 7-membered saturated or
unsaturated non-aromatic ring having 1, 2, 3 or 4 heteroatoms selected from N, O and S, attached through
a ring carbon or nitrogen; and wherein said aryl, heteroaryl, heterocyclyl, cycloalkyl, cycloalkoxy, alkyl
or alkoxy is optionally substituted with 1 to 4 substituents selected from the group consisting of halo,
OR, SR™, N(R™),, N(C1-Cs alkyl)O(C;-Cy alkyl), C;-Cs alkyl, C;-Cs haloalkyl, halo(C;-Cs alkoxy), Cs-
Cs cycloalkyl, Cs-Cs cycloalkoxy, NO,, CN, CFs, SO,(C;-Cs alkyl), NR'SO,R®, SO,N(R®),, S(O)(C,-Cs
alkyl), NHCOOR®, NHCOR®, NHCONHR®, CO,R', C(O)R™, and CON(R'®),; wherein the 2 adjacent
substituents of said cycloalkyl, cycloalkoxy, aryl, heteroaryl or heterocyclyl are optionally taken together

to form a 3-6 membered cyclic ring containing 0-3 heteroatoms selected from N, O and S;
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R® is C;-Cs alkyl, C5-C; cycloalkyl, Cs-Cs cycloalkyl(Ci-Cs)alkyl, aryl, aryl(C;-C,)alkyl, heteroaryl,
heteroaryl(C;-C, alkyl), heterocyclyl, or heterocyclyl(C;-Cs alkyl), wherein said alkyl, cycloalkyl, aryl,
heteroaryl, or heterocyclyl is optionally substituted with 1 to 2 W’ substituents; and wherein each aryl is
independently phenyl or naphthyl, each heteroaryl is independently a 5- or 6-membered aromatic ring
having 1, 2 or 3 heteroatoms selected from N, O and S, attached through a ring carbon or nitrogen, and
each heterocyclyl is independently a 5- to 7-membered saturated or unsaturated non-aromatic ring having

1, 2, 3 or 4 heteroatoms selected from N, O and S, attached through a ring carbon or nitrogen;
Y is C(=0), SO,, or C(=N-CN);
Z is C(R'%),, O, or N(R™;

M is C;-Cy; alkylene or C,-Cy, alkenylene, wherein said alkylene or alkenylene is optionally substituted
with 1 or 2 substituents selected from the group consisting of C;-Cjg alkyl, C3-Cs cycloalkyl(C;-Cs alkyl),
and aryl(C;-Cs alkyl); and the 2 substituents on adjacent carbon atoms of M are optionally taken together

to form a 3-6 membered cyclic ring containing 0-3 heteroatoms selected from N, O and S;
Ais CR")orN;
when R’ is other than H, R is H, C;-Cs alkyl, halo, OR", SR', or N(RIO)Z;

when R’ is H, R! is H, C,-Cs alkyl, halo, OH, C;-Cs alkoxy, CN, CF3, SR, SO,(C;-C; alkyl), Cs-Cs
cycloalkyl, Cs-Cs cycloalkoxy, Ci-Cg haloalkyl, N(R"),, aryl, heteroaryl or heterocyclyl; wherein aryl is
pheny] or naphthyl, heteroaryl is a 5- or 6-membered aromatic ring having 1, 2 or 3 heteroatoms selected
from N, O and S, attached through a ring carbon or nitrogen, and heterocyclyl is a 5- to 7-membered
saturated or unsaturated non-aromatic ring having 1, 2, 3 or 4 heteroatoms selected from N, O and S,
attached through a ring carbon or nitrogen; and wherein said aryl, heteroaryl, heterocyclyl, cycloalkyl,
cycloalkoxy, alkyl or alkoxy is optionally substituted with 1 to 4 substituents selected from the group
consisting of halo, OR™, SR, N(R"),, N(C;-C; alky1)O(C;-Cs alkyl), C;-Cs alkyl, C;-Cs haloalkyl,
halo(C;-Cs alkoxy), Cs-Cs cycloalkyl, C5-Cs cycloalkoxy, NO,, CN, CFs, SO5(C;-Cs alkyl), NR'°SO,R’,
SO,N(R®),, S(O)(Cy-Cs alkyl), NHCOOR®, NHCOR®, NHCONHR', CO,R™, C(O)R"®, and CON(R);
wherein the 2 adjacent substituents of said cycloalkyl, cycloalkoxy, aryl, heteroaryl or heterocyclyl are
optionally taken together to form a 3-6 membered cyclic ring containing 0-3 heteroatoms selected from
N, O and S;
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O 111-183 111-184 O 00 11 OHNNNS HO 5
I11-185 A twenty-first enbodi nent of the present
wonvEiésan i s a conpound of forrmula (1) and/ or PC&US2006/029635
pharmaceutically acceptable salt and/or hydrate
thereof: "n jJARS ZM_,n N / OYO HWM I- NR3 H
RL 0 10 R2 I wherein: nis 1 or 2; 34 WD 2007/016441
PCT/ US2006/ 029635 R is CO2R10, CONR1LOSO2ReG,
CONR OSO2NR8R9, or tetrazolyl; R2 is Cl-C6 al kyl,
or R® an@R (Gae aptioanilyl talen tq@ethegto dyrel otk §Hnembpred eannats@uunsaamyd non-

aromatlél,lok( %%Lithcofycﬁé' ﬁﬁ%‘%&uﬁé lp-ol @ter&lﬁﬁﬁs‘%@l@&tkd’ FSHRS D ath ked with
Ito 3 halo; 5 is C-C8 alkyl, C3-C8 cycloalkyl,

C3-C8 cycl oal kyl (C1-C8) al kyl, aryl (C1-C8)al kyl, or
each R Fﬁhdep\sﬁt@ﬁ@y H, @LY aliil, 5T @Wéall@ﬂ, @an Iapdlwlkya(m@mg)am aryl aryl(Cl-

conto b USSR SRR AL LS i s
alkyl, ceotmatkys tiyh dretefoatyd loo het @RYB]y] BRpOonaNy RibStRted Nitlt1+CB W’ substituents;

and wh%L F%%%%Eﬁgg %ﬁ?%ﬁ( E( ’)W @?ph%%x&g&%) %@, C%%@Eérﬁh%ﬁlﬂ’ya 5-or 6-

membergd @ppetic 0 kaviog|l) 2 oq&ﬁqﬁwag@mlectgw 9 wmmd through a ring
carbon N?ﬁg@gm a%%lh'a@nocﬁ@ B]igdepgd@)ltﬁleps t@‘?—ﬂle@@l@@&@ﬁr&ed oHgkaturated
non-arolglgﬁgrtnégr I@g% lerZe ré%Zag éi?ttgrg)gt?);lggﬁ ‘fcio( rogrh]gl @gn(P g\glttac%e& fhrougl(i) aring

carbon or nitrogen;

each W is independently halo, OR’, C;-Cs alkyl, CN, CFs, NO,, SR”, CO,R”, CON(R"),, C(O)R/,
NR"C(O)R?, SOL(C,-Cs alkyl), S(O)(C;-Cs alkyl), Cs-Cy cycloalkyl, C3-Cs cycloalkoxy, Ci-Ce
haloalkyl, N(R"),, N(C;-Cs alkyl)O(C;-Cs alkyl), halo(C;-Cs alkoxy), NR'SO,R’, SO,N(R),,
NHCOOR’, NHCONHR’, aryl, heteroaryl or heterocyclyl; wherein aryl is phenyl or naphthyl, heteroaryl
is a 5- or 6-membered aromatic ring having 1, 2 or 3 heteroatoms selected from N, O and S, attached
through a ring carbon or nitrogen, and heterocyclyl is a 5- to 7-membered saturated or unsaturated non-
aromatic ring having 1, 2, 3 or 4 heteroatoms selected from N, O and S, attached through a ring carbon or
nitrogen; and wherein 2 adjacent W moieties are optionally taken together with the atoms to which they
are attached to form a 5- to 6-membered saturated, unsaturated non-aromatic, or aromatic cyclic ring

having 0-2 heteroatoms selected from N, O and S;

each W’ is independently halo, OR'®, C;-Cs alkyl, CN, CFs, NO,, SR™, CO,R", CONR'%),, C(O)R",
NRC(O)R, SO5(C;-Cs alkyl), S(O)(Cy-Cs alkyl), Cs-Cs cycloalkyl, Cs-Cs eycloalkoxy, Ci-Ce
haloalkyl, N(R'®),, N(C;-Cs alky])O(C;-Cs alkyl), halo(C;-Cs alkoxy), NR'’SO,R™®, SO,N(R'),,
NHCOOR'", NHCONHR', aryl, heteroaryl or heterocyclyl; wherein aryl is phenyl or naphthyl,
heteroaryl is a 5- or 6-membered aromatic ring having 1, 2 or 3 heteroatoms selected from N, O and S,
attached through a ring carbon or nitrogen, and heterocyclyl is a 5- to 7-membered saturated or
unsaturated non-aromatic ring having 1, 2, 3 or 4 heteroatoms selected from N, O and S, attached through
a ring carbon or nitrogen; and wherein 2 adjacent W’ moieties are optionally taken together with the
atoms to which they are attached to form a 5- to 6-membered saturated, unsaturated non-aromatic, or
aromatic cyclic ring having 0-2 heteroatoms selected from N, O and S;

R® is C;-C; alkyl, C5-Cs cycloalkyl, Cs-Cs cycloalkyl(C,-Cy alkyl), aryl, aryl(C,-C, alkyl), heteroaryl,
heterocyclyl, heteroaryl(C;-Cy alkyl), or heterocyclyl(C;-Cs alkyl), wherein said alkyl, cycloalkyl, aryl,
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wherein said ring is optionally substituted with 1 to
3 substituents selected fromthe group consisting of
woaba/016#10, SR10, N(R10)2, N(Cl-C6 al kyl) O C PCB/US2006/029635

al kyl), Cl1-C6 al kyl, Cl1-C6 hal oal kyl, hal o(G -C6 15

al koxy), NO2, CN, CF3, S02(Cl-C6 alkyl), S(O (Cl-C6

al kyl ), NR1LOSO2R6, SO2N(R6) 2, NHCOOR6, NHCORS6,

NHCONHRG6, CO2R10, C(O R 0, and CON(R10)2; R4 is H,

C1-C8 al kyl, C3-C8 cycl oal kyl (C1-C8) al kyl, or
heteroaryt 9&1 he@roc@aylas iptiopaliprsebstitutedavig 1 fogt sybstitnehts eeleatadirnhthe group
cons1st1§ '@3-@ ﬁ&ballﬁﬁy& e?&%hgﬂueéer&&clg f ¥ —C'6 al Pﬁa‘l&@aifi Mkm?l)n halo, OR‘O,,

' !
SR, NG g Nap e A1) Raf ok O e ceh%{o;lfg)l) %,
SOz(Cl'@Q 9%‘%?(@ (@b‘t«)aﬁh@ N@@S@kli@ymzN(ﬂbz, Q810 NHEDRENHCONHR',

CO Rm,g@g 103* w@qrﬁl e@b@jy éfnc&grgra%en}ﬁ%@g@%each heteroaryl is

indepenS&RN(R6 P2G-meNb¥TEI ARG at NHEBEREY in NHC@NBR6terdaoRRE€lected from N, O and S,

attache&;.%uﬂ%g h&%@&goggncﬁxd%%ﬂgﬁetwﬁ &i%fd%ly% to 7 membered

saturate@®r ma@y@dd@anmlnatlmngj@v1ng g, Byar 6él|et|ngpms Sleaigl from N OandS§,
attachem}dﬁglll K¥ihe caMcBa gntrogény bnd IEEER %Qﬁhja%nt hetelosys |sézih cycloalkyl

wherein aryl 1s phenyl or nap eteroaryl
cycloal@xymléleﬁﬁéwsé Pé’éet%{P%YﬁM ug Optﬂqﬁlgﬂshémnﬁagei ertp Igf 43-6 meimbered cyclic
ring corlisthiag 0-3therFoatalsseltael fdnom OlandSand S, attached
t hrough a ring carbon or nitrogen, and heterocyclyl is
a 5- to 7-nenbered saturated or wunsaturated
? is CirGyrellayt, €k cyelaallyly Chdly cymipalkyl(2;-Caalbyl), £:1462 plpgyaCofis cycloalkoxy, aryl,
aryl(Cl-%e ld%glz %gtefd'agﬁnh'éleerogy%dhcfﬁ mﬁﬁlé@@ eclﬂ(yi h&r%@%lfbo%@)(lédl alkpll) wherein

n Sal

said alkwet:s@m&% plfkpry, expialiaR gy h@thaa/épkmocstka pptipyally Substituted with
1 to 4 s@sk@¥Ms sefecRBiHoRANAd é‘rgféb@lﬁ;ﬁﬂgl&' 861, 0,1 cleldaBcyft heteroaryl heterocyclyl,

C1-Cs aﬁfgf’galogcﬁ@iog&mft 10 §°‘5n iy etel ﬁ%ﬁ%é‘%gcy) C1-Cs alkyl,

C(O)R'SICky; haloTliyl 3602 LKy CFs, S0(CBChatkydn SKOKC:-BalioQCNREBO,R’, SON(R®),,

sncogkE b e B Y R UL Lt s
phenyl §(raplti; @eh hmrka,wl) is inNpACOBIRElY 2 NHECRBMINHOCKMIRBLC TOOBRIT 1. 2 or 3
heteroa{;ﬁl@)sgé&ed MNM& Q}tgéhem&&%h B ran arBorPH nﬁ?c%@ﬁ and each heterocyclyl

substituents of said éc oal , cycl oal koxy yl,
is indepgpdeatlng pyip Tarentpeted serpie of ur&?%ra%f&tn%ﬁ@mapc Filgdying 12,3 or 4
hetematoﬁg et1bR&d f8sm NoOTAd B) attacdred thi@igh afag cayed d)rChltfdgﬁlg and wherein the 2

iS008 00 2, 1 LSRR 3 K 0T Sony o

togetheafoknm a T8 nEhberyd byrdib kipg con@3eihB0-8 Yetewatotay be(lﬁted@)laNl@ band S;
aryl aryl (Cl-C4)al kyl, heteroaryl, heteroaryl (Cl -
kgyl , heterocyclyl, or heter ocycl yl (C-C8 al kyl)
orR® amdh[é rags optigrally takielk gqgeth@ryyy}t]@)glp pgmo gerggtgin to whigh depae Wtach@gif to form a 4~
8 memtREddNRENHeli¥ tind Son@Rtid L2 hdd¥tichiliRterdatinRebtbd frdm INQ OZin¥\S; and
substituents; and wherein each aryl is independently
phenyl or naphthyl each heteroaryl is independently a
each R'Sis 1m{epﬁrdai&l§fdebﬁdl @Jan{y&at icring 5 having 1, 2 or 3
het ero seI d fr 0 and S..attache ough
aring S %:V”ér 6Sﬁ°°3r ] ?drlrgerggkylb Hgaa mvﬁﬂt‘r?éltlsearcom gﬁm$g
pharmaperudeqdhmd@ntably salt &- hyﬂl@teﬁhmmfbelnédls sanpnuad 8d-23 v((lR 28)-1 ({[(2R,4S,7S)—
—tert—B‘ﬁ[eﬁ %b%@&%ﬁ@@yﬁﬁ‘i %ﬂaﬁy(fré 534 15@*’1'6 rig eth%ned?yhdgheofS 4

t eroat ons sel ect romN S, t ached through
methangpyridplg.3c/akpor: Qﬂiho?ﬁdtaﬁ%fg@ﬁnon?dchl ‘b(limsbonémnm@ﬂ-
vmylcy@()ﬁtUFQéBarbox%@c #id)s C(R10)2, 0, or N(R4); Mis C-Cl12

ene or C2-Cl2 al kenyl ene, wherein said al kyl ene
or aI kenylene is optionally substituted with 1 or 2
substituents selected from 8Re group consisting of
Cl-C8 al kyl, C3-C8 cycloal kyl (G -C8 al kyl),
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15 and aryl (C1-C8 al kyl); and the 2 substituents on

adj acent carbon atons of Mare optionally taken
woageihers1 to fonn a 3-6 nenbered cyclic ring PCT/US2006/029635

contai ning 0-3 heteroatons selected fromN, 0 and S; A

Is C(R11) or N; 20 when R5 is other than H, Rl1l is H,

Cl-C6 al kyl, halo, OR10, SR10, or N(R0)2; when R5 is

H Rl1 is H Cl1-C6 al kyl, halo, OH Cl-C6 al koxy, CN,

CF3, SR10, S02(Cl-Cs6 al kyI), C3-C8 cycloal kyl, C3-C8

cycl oél’tk@ﬁylbomellwom¢ praseriinyensjoiRinpinde e §qllowmi eroaryl

or hetgy ocy&bl)‘ahnac‘éﬁ?c‘éﬁdoﬁlp@éﬁﬂén do?npnﬁmgﬁly éffe@ﬁvermﬁtrb\f b compound of
het er Oar]%:q; S a o- nmenbered aromatic ri ng havi ng

formulagl, i Tl é'éle%ét it E@%@P@&n%u#qa&ﬁwpt@l%mﬂ%
attachped t hmeyaiimacdititty c&@iobieion of (a)) fiirtheg&mprisiAga second therapeutic

o LR R Bt R R rabtery S g o laor, and a an-

infectivhegemt.oat ons selected fromN, 0 and S, attached

t hrou
aryl , Q(E)et er"fglg%h%ﬁﬁ %Bcea? g% 9 11819 SfK}))é gﬁeéhﬁé G agent is an
antivira werc@mft@@xtye grapnxgqnswngaqf Rg@} proteasstintibitor md sHEYNBrolymerase
inhibitoM th 1 to 4 substituent s sel ect ed fromthe group

consi stl ng of halo R” 2

al kyl) a A&llagpw}lt}ca (@iﬁb%tl% WE} 18 aégma%ng CPWPula édl I-A
II-B, 111 EII[D(SQﬂr-ImB ahk@ix ¥ pecoficBth&@panyic hgeat ée}elcted G3m@he group consisting of a HCV

ant1v1ra;i%e6§ é%%%’fog%t%c% a%%?ﬂd))n?oé{vgége% Q&%Fse}{l tmm of formula I,
II, IT-ANHEBHBT, TNHCONBRE anGURREnd G{e@pRI®, agqﬁ@re@l( qmp@c);@d in an amount that

rendersvﬁﬁbed'o‘ﬁibﬁhahg}?ef?ect%y f@PlﬁﬂﬁmﬁE PR LS PRLRAQS or$8d thhating or preventing
| 'oal kyl', cycl oal koxy, “aryl, heteroaryl or

mfec“"ﬁé’b’@?(b\éycl yl are optionally taken together to forma
3-6 nmgeper enlewﬁbmgﬁdhiomgi)mmrah thie ML WardiviR&lta@éd @t @ ABtiviral selected

sel ect ed andS; .36, ) 200 4 s
from (R ERR DL G OD A P@?@%ﬂ%ﬁl‘%ﬂg aﬁé%ﬁ%fBlo%oma? Apbigitor.
toget (ér t CA frothid af iBhibiting BIOYENEEpretasat ms@j@‘di,n n_eed thereof which
. . - r
compriftR IR EHEE o IREsur RE Il ve Aol BFBLpoFof Gl LI, poa, 11,
I, mFé 0'r iBdependently H, Cl1-C6 al kyl, C3-C6 cycl oal kyl,
C4 | & ?’Cl g&%ﬂétﬁbﬁ r%ﬁxﬁ:&é@f'treatﬂfg%hfect%)bb@@\f in subject in need thereof
o )a et eroary et eroar
which qQgPEseS Qgjnistering fo ﬁh@ﬁt@ae&aw %Ft(‘@agfegntécfflmry%%%fgwlall 1, II-A,
II-B, IHAID A, & B, cycl oaI kyl, ar yI het eroaryl, or

het erogycl v}, i s al | bstltut _
subst @%entfsh t o it ell1 n eagﬁom?ouln f)fswfnﬁ erjeriglentﬁlB I, I
A, or Iﬂﬁiaisytﬂmmnstqnabhtchybmat@a otithha eBeatiae ylhouns of at drapreone saspidytherapeutic

agent sﬁect&f frcﬁnt gcgl%l HEY aht}Gral hthl ﬂnm&oﬁf)dlﬁator and an anti-
et eroat ons sel ect romN, 0 and S, attached throug

mfecmﬁag?fﬁg carbon or nitrogen, and each heterocyclyl is
I ndepegdent Tﬁé metiod df Oh),/wiepa® &ie @105 At iralla@6ht @ an antiviral selected from

the ol pp BN Tl BOER TRORT K1Y THaNA S BbPieER I bugh

a ringj) carherthod ohinhiboge HCVEHShpMea® ih aspenitientd thereof which

compri%%lﬁ? 'n%iria% %]Thec?ub%%ag{\;lae%c%l %@%ﬁ?é&f (gﬁ%&% {¢) or the

combing{i@) ¢fGdrée)al kyl ), C3-C8 cycl oal kyl , -
cycl oghkoxya nfedio@Bs glév"‘_énh@é &Q}egﬁlégv 1thE&)¥(1 HCN( ﬁ;]a ct in need thereof

which cgg%le%q gmlsm.qe%%xe S p| armgq,ey‘pcal ﬁ(é){l}?é);s%la]il 9’q' (abg ) or (c) or the
combimagbesaey&Id)l ; wherein aryl is phenyl or naphthyl,
het er oar yl is a 5- or 6-nenbered aronmatic ring havi ng
1, 2 or 3 heteroatons selected fromN, 0 and S,
attached through a ring carfon or nitrogen, and
heterocyclyl is a 5- to 7-nmenbered saturated or
unsat ur at ed non-
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aromatic ring having 1, 2, 3 or 4 heteroatons sel ected
fromN, O and S, attached through a ring carbon or 20
waoioo7ogens) and wherein 2 adj acent Wnoi eti es aPeT/US2006/029635

optionally taken together with the atons to which they

are attached to forma 5- to 6-nmenbered saturated,

unsaturated non-aromatic, or aromatic cyclic ring

having 0-2 heteroatons selected fromN, 0 and S; each

W is independently halo, OR10, Cl1-C6 al kyl, CN, CF3,

N2, gmmresmﬁlonMmesza co@(pgyrldlqj the ngent invention (i) 'for use in,
(ii) for {}Kea; @ WA P for SQ%ﬁ ng ift ltﬂé)ﬂrépara%@f(a%d%nﬁﬁmﬂ ka-) inhibiting

C8 cycl oal kyl ycl oa hal oal kyl
HCV Nﬁ@ Mage, oq\[(b@re&xtlgg RvFef’ngCpfe@G)ndqygiql\} Inﬁ]éqsg P@i’ t%compounds of the
present&;hdé@lmﬁ)can Wﬁ%plo@@iﬁ(c&h@%gmon Wt Bore ekttt utic agents

slectof R BTy e REEURGURYY o MRS T 15 e e
aro natAdﬂltrqnmlgentbadamgts of thQ inyent®n fredvele detpbamnas@itied cedpositions,
combingtri&g‘aﬁ\!l mch@cﬁSetSfortl?ﬁt(%c(ﬂfﬁao{/@&ngq s@s det f;gth %?]f[l)‘lp ?&c&ﬁng paragraph,

oge
Wherens%itﬁ ewam%lad @fthemfeﬁm&lavmla@ @aplﬁ:@ﬁlﬂsﬂr%wm cemppiyg o gRe ¢f dhe

embodlilr}e?tg,a asﬁeg@[ (ﬁéss&e%&rc%ie@ 033 fe%ﬁ!r%@fﬁﬁ cf)ﬁlﬁcfﬁnﬁk dddcrdfad ave. In all of these
at t ache ro a ring carbon ar nitr

embodwa?épﬁcozlpaa? Brwtgpallye gieﬁé%thsf%m&ﬁe.Pﬁﬁamvﬁf@wé?feptable salt or
hydratetao ggirtygiater t h. the atons to which they are attached to

form % g us%é f?ergln qﬁé@% e?l&y%%f&sarf) %rgy l1ﬂénrsc?}tb¥arn§ﬁe%%8a15 alkyl group

non-ar o
having p gyrabes of %ﬁ@%l@d{l% sm%ffﬁd Nﬂnge B, fer eXRslples 16 gfgyl” (or “C1-Cé

alkyl”) ¥ ko al@‘t@le@ﬁ(‘a tyl@k}@oﬁ&g LoRbikyd r(—qgo (Rc- and t-butyl, n- and

1sopropP{JeF%1¥ Oa({‘g g}e yl e%{igﬁ‘ls W?lél}%zf? %‘PE’G{ eli'so gfly iso-, sgcs- and t-butyl, n- and

1soprop|5}13%m§zmu<ﬁ{eﬁ{y( Cl-C8 al kyl), wher ein said al kyl ,

| 0 1644 200 29635
ot er ol S ok e GBEH %’%%W%ﬁ%%ep% 953 taced by &
halogei The tdrmt “elkdxys’ublStsitd a[e‘faﬂlsrl-@& gotped from the group

consi of, ", I

o P N S Sy o
alternatfyrly "alkg@gf ") N(t\p@lg)g pymbey Qj cagbgn gltopay i) tre expecifigd gangs | Thus, ‘for example,
".C1-6 elkylete-adekeyd to ab} Q)tR10; 1ol IGRahabambiedlalky ok, ACHhss GFdkylenes of

. SCOP( C1- | Kk S0 (. Cl- kyl R1.0SCP . .
e LI MR T S
includee(ctbm(me(pﬁz)mef(@ﬂmnmd sE1-. iAdsoi o hdgrest @em ¢1gzylme<a§1(CH3>

l; " I
gr ngﬁbpféjr '%é/ n%)talkgle eef{:rg%‘%é{l chdic f{nggF BE ']19 E” b é’lkene?av msganumger
of carbgrppterns @dhff %Péﬁflwl raegeaﬂ”auss or el h Q@-St"ﬁﬁ"l@&]@ﬂ @ 18 cycloalkyl”)
refers t& @ic%?opgz n?dl&lfu%@ Q:S}ctlol?eﬂg/l %?theﬁﬁt @}rcﬁﬁé!ﬁill}’!md'c?clooctyl The term

i nd qpen sat'urat ed” or
“eycloglepx’t (5feat 8@ ﬁxﬁpa&%i?atsr@lm ng haV| ng 1, 2, 3 or 4

het er OpteQsrm '$1@1|o@e§ht' est “ﬁzuamré‘ﬂ?rs & iﬁmﬂm@c(}jﬂo\i:l'i\‘f;é @Edﬁﬁﬁ}e% aﬁld lozdine
car r nitr,o an erein e
ey K oh ORI RPE BPmBaid 8 oal kyl | 10
cycl odlidess gxpresshylstatdded the oantsaky, oll rAng¢sevitod yartiy hreamadusive. For
exatmplgpalt e?e?@alryl}ﬁ gﬂ&%ﬁbédoag %lﬁlﬁ%l %ﬁﬁ&lgﬁ 0 ?he%ergatgﬁ{hg sgth? ring%:an contain

cont eroat ons se
1,2, or|Q he‘@rc@mss It iRalsq 1§ b@un@t%qd@qt anya3ngeg-ited/ kdreja finejrdes withicgs scope all

of the sab- ‘Pzin%ég Wik far r@%ea by B})mhzéa fofets Fhlede¥roafedns@Band S are also included
ary yl (G -C4 al kyl), heteroaryl,

ycl oal koxy, -

with mfcfu‘éts%ﬂpse @F?Tesenh@f’%‘}t‘ﬁar yl (G -C4 alkyl), or
het er ocycl yl (C1-C8 al kyl), wherein 15 said al kyl,
cycl oal kyl, al koxy, cycl oal koxy, aryl, heteroaryl or
het erocyclyl is optionally substituted with 1 to 4
substituents selected fromtHe group consisting of
aryl, C3-C8 cycloal kyl, heteroaryl, heterocyclyl,
Cl-C6 al kyl, hal o(Cl-C6 al koxy), halo, OR10, SR10,
N(R10) 2, N(Cl-C6 alkyl)Q(GC -C6 al kyl), Cl-C6 al kyl,
C(O R10, Ci1-C6 hal oal kyl, NO2, CN, CF3, SO2(Ci-C6
al kyl), S(O (C1l-C6 al kyl), NRLOSO2R6, SO2N(R6) 2,
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NHCOOR6, NHCOR6, NHCONHR6, CO2R10, and C( O N( R10) 2i
wherein each aryl is independently 20 phenyl or
woapitiohyd4l each heteroaryl is independently a BETMIS2006/029635
6- menbered aromatic ring having 1, 2 or 3 heteroatons
selected fromN, 0 and S, attached through a ring
carbon or nitrogen; and each heterocyclyl is
i ndependently a 5- to 7-nmenbered saturated or
unsaturated non-aromatjc ring having 1, 2, 3 or 4
het er F¥eomsy valableteg, R rashR) oguzsrmiorsthan prestitheit any pngiifhent or in

formulad, f1i TI9A GRBOAR, 191-A N 008 @pln aﬁﬂ gth%ﬁlﬁilz{‘detpﬁﬁng?andaﬂkc@i%ﬁ@tcompounds
substituenfs of said cycl oal cycl oal

of the inygptignoiky definigien preach BE%?EF%HG iip Palb%%crfé‘is & lftﬁi%e%ﬁ ey other
occurrehded @llde Eonttinakiofis Bf Sub3tifete AR @akiabyes hieGefrikkible oily #istihng
bi q=3 heHFIO§¥FnB sel cted fromN, O and S; or R8 and RO
combIngHORS YT BREr 1Sy PRREA® t oget her, with the nitrogen at om
t 0 whillnest brgpyessly etatad tcahhmnaxtyosubst'rtmcm by-a ngmpdbsribetiteat is permitted
on any Ry ﬁ%é (% Ig:j 'aﬂ% aqlg{%}ﬁ aﬂxgﬂg rlg% %égggﬁrtﬂig@ Egclero&%h@ fxﬁgtpmed such

ecte
ring suhsh@ggeqq degmipajly Hll@\yed@]_ld @gulgq 1R?|stablAct)w9 Adstablgl' compound is a
compoﬁmwhﬁﬁtpﬁe ﬁgpa}éaebnﬂ’ [s6RRAnd WH&B kir@furé SndBpr Pfﬂ:@ wethin @can be

caused PH@B%‘%F’@’&/}% {z:hrcl:q %gﬁ% grdpacf lfﬁm%%h%ﬁc?e%t tlcpe/l ow use of the compound for
the pur;(oéésl@,e&ﬁ)aecﬂ.he(re{lfl (2R, tHBapéBic or prophylactic administration to a subject).

7-ter ty d :
11H 1%[' T@s %‘eﬁrgiﬁg%g ]]ﬂ)xg e%ﬂtg f%géjagen? élrg0111a%0119s thé%a‘r f];c%trdly taken
together!” i@y @eeﬁeﬂ wh@nwa@ylél sobstitvatle & ®mthﬁsayne] Wbeﬁyf’}whl L “optionally
taken to%%a@)far& iffdd !:lﬁ%?rl OREARARAEHAD Rk fs 8 fohn 2 Ak M@ includes

007/ 016441 PCT/ US20 6/029635 O her enbodlnents of
both of fhiead|3peas erbon 4R O GR Tarpica rifgehat el e fimgarbea o, For example,

ring 1 sREVA! BORGL14tfbraRH b oNE1d ¢attidn GO fuests Bgthatadhbd ®atjavét carbon atoms,

. unt .of a co und of ~forrmula L. 11, I]- II-B,
andsing’§ e Py EAVRF R o ding S Rt et e i appcaroon
atom: carrier. (b) The pharmaceutical conposition of (a),

further conpri3| d thg>T | 5 agent

sel ect ed fron1the gr conS|st of a HCV antivira
agent, an i munonodul ator, and an antl- i nfective
agent. (c) The pharnﬁ@bhtlcal codﬁ@ ition of (b),

wher ei Ay é@@lt‘ﬂe@@ﬁaétﬁh babubdEedHs dnd s@:@tﬁu@rﬁ bi¥drfibertain of the
selected fromthe ¢ %gp consi st r ot ease

compoyalh g BESHrEv PR EESHBISiHE F%’gﬁs i s MR 9f
stereomﬁm&hﬁfrmaﬁﬂﬂﬁdtﬁﬁham&ﬂﬂhﬁabﬂ eﬁhﬁntWﬁieﬁsl’l AlBisdrhericdoraB P thésettompounds,

whether 1ﬁ%lat€<$ or) 1n ém}étgre% th1n the sc e of the gre?enlt I Veﬁ%’onor 111-B

erapeu rc ag ed fromthe
gr oup Zsonsildhd rﬂg)ggfzechby}-mv of gndtmam sk@l in &g@m certain of the compounds of

the pre§eﬁ£ﬂ‘fi&§lﬂa{j&ln 3%3{ as tﬂl% f%p {He Ipm%&Q Bf e P@:Q&@ hve%ﬁ [a?éfgrence toa

oun fornu

compoyprlof formige 1y Wy Lok, 3B M o R ﬁérr%fsr@mq t t@g@ﬁpowéer se, or o
any onéSFGH tﬁfﬂiﬂe@é/&@l sd, Br 13 iRy B twolh@ tnord @IEAES. t he

conbi on effectjve for. inhibitin r ot
0D o e e Gthe ey pTARTRers P b RO AR Giprotease
(e.g., HCNeN$0prbiesna) arrdnheqfre\(edﬁlqn anrtrestaient df frdfedtic/ba HCIW iRoaéxample, the

compou%g 1‘.Ith1ts§nver@t1q%na} L}é‘&@?m tx%?tmgglﬁi%gn b@%{@\} Qﬁergﬁsggcﬁwamggosure to

HCV bp sncza meaEsss bloak itrbmsm;ron @Fhange picorp duids, bites pesideptabnoeiystick, or
exposutdes pRIeAt eR Gt &rgdiP] ect in need thereof which

The compounds of this invention are useful in the preparation and execution of screening
assays for antiviral compounds. For example, the compounds of this invention are useful for isolating

41



10

15

20

25

30

35

conprises admnistering to the subject an effective
anount of a conpound of formula I, I, II-A 11-B, 20
woORbg7/0hé441 A, or 111-B. (g) A nethod of prevent PaGUSL006/029635
treating infection by HCV in a subject in need thereof
whi ch conprises admnistering to the subject an
ef fective anount of a conpound of formula I |, |1,
l[1-A 11-B, 111, 1Il1-A or Il1l-B. (h) The nethod of
(g), wherein the conpound of formula I, I, I1-A,
enzyme njutaBys, Which atelexcellg sgxeendng thols foBmiote paveifhl antiiral gomppunds.

Furtherlﬁ&gbchgaﬁﬁﬁﬁnd@”o'f hignvabibeat Ll m%hslﬁ‘ﬁg cﬁ'tdetleﬁﬁﬁﬁlg @eSinding site of
econd therapeutic agent selected fromthe

other an@&ﬁ@:ﬁ @tﬂ(}]\ﬁ Profease, pey bR eRmRGTIE mlgblgﬂq Thy the com%oundg of this invention

arecomhféfﬂl?]liﬂ Qdﬂét@tbersoldwdhea@p@msbs lnf ective agent. (i) The
net nho

Vi, ral [
ot 1 viths portibits e et Tl i e elmBiP RS St oy
pharmag@utitatip aeeptabie kiltso Thataoh aahblﬁi\ﬁcétﬁﬁﬂlymbqpt@te&ale" refers to a salt which

possessésncﬂé Q’fe‘i:{i)\;enesg %f &k%a&t‘&%{nﬁ&fﬁd% d 'E!h E'n%)lt l\gl\llgloglh@ﬁm%therwme

ect nee e reo rses
undesmg)(lmﬁe;g}, & r@pthqqgoxtubnqr lothesyjs] @Le@eqoh%to prraerpiceihgreqd). uitable salts

include GQFR@RHidnl Bfs WihicK ﬁ’i)iy, f&rQ)(amlﬂé vk ‘ﬁ)rm@& by AfkinLOIHRItBALE @B c&hpound of
the Presgiwflléveflﬁl%Wlﬂgﬁ aglor HF%&%B?CQ coff senuth o 1tk o Ry oghorc acid.

sulfurlctﬁelﬁpercbﬁﬁﬁzlcadi’ﬂubrcﬁt@b latid, dr Derdzbie asidbjvedy of the compounds of the invention

carry argag%(r;: naclgtﬁ;ftnc gxlr;]c X ggpsa%abtle %(angaceélggiwg%?w?egsf& Z%irgsf ctag' fhetude alkali

metal sBETY. momﬁvcmgewm §éﬂte) pkaipe narth metelseitsdn.ga kalguinme naghesium salts),
and salt? ?%Hﬁ] cLiQble bRGnie 'ilgéﬁg Euch BY ?%&e‘r&?y Shthordi@h sMBE AR, in the case of

r use as a nedi canment r (ri1) for use in
REOBD epaleehol supbeing RiestepfEACeftisally fogsptabinFstrs 2R ge employed to
modify ﬁl@dolh@ﬁquay@fa@ﬁs cMacéel&)sud@ e RBbhpEner treating

oo O Y Y e hed DO S b3 eR et 1e COMBOUNSE 9% LiSouna) n

referenc@aorh coragduadofthe mverien orampopedng dercdmpdied ape ptodoigadthattempound to
o e . _ '

the 1nd1§1d§aq tm S8 g%tfrgaﬂgénm%{]% J:o\fﬂ(ﬁoﬁlkd (%g%pi%l%gﬁlg? bg I%Q{Jﬁ%'efégf is provided

in comhyfatlpm with ayeormicsn othercctiveeageriie(erh antivirebagents aﬁeful for treating HCV

1nfectloﬁp “&ﬁﬁm&tka% ) andGQ mdﬁ@tak@é&% sl R slugEont@fehthanld Requential
above and t he u gt forth in the preceding

Pro““%&tj’rc&ﬁ‘ﬁound\ﬁﬁ éarl%(P’HWlF?ée U8Bt the present

i nven tAstecHi’ﬁaélmymieM'&bﬁpcﬁklﬁo&" B 1ﬁ:t6ﬂiﬂ&d lttﬂdlc&flpaBEIEpmﬁudt b@nprising
the speggéoc{) 1ﬂ$rn§ent? a§ agll? gsggrzr% 8“’%83%3%’21 Cr?slug % éhr Sb? '1SridfrgcﬂgI fl'om Fomblnlng the
Spemﬁeldlmgf&h@@s enbodi nents, the conpound may opt ionally be

used ) HREmh QA a@ce?@agrr@ﬁfesﬁt&mtﬂeyng@@dq&pst@meeph%akeumal

or te as appropr used herein, the term
compomtamkwst berC@fn@'rﬁsblq Wlﬂaﬁayh piheand ngt defstosiouniodhectisaipisnthersat

g roup TH8 @éﬂnn'&lbf'f’ecf\ L{Blt&t[at@ély ERérdo BdrifGs TPatiéd'g as used herein refers to
ecified ran Thus,

ansnis ST RPN, PEPGTETE Y AT " LTSRS e gl gho! fiment

observa}ﬁelmbxydxpa’[rke}nlt isoners as well as n-, iso-, sec- and

t-b Ut "@fﬂ&t&é %Eli&gxp‘ra? gyﬁd hex% nfl'}}{éan?{ﬁo J%%Hé/ Af acﬁ?% compound or

anot her o8 n-,
pharmaggugicg! agamt Sh]at e11|q1;ts tha bioloagisalmr @Fygicmabpwpsean d tlpﬁyp myq;tem anlmal or

human that is being sought by a researcher, veterinarian, medical doctor or other clinician. In one

an acid

embodiment, the effective amount is a "therapeutically effective amount” for the alleviation of the

symptoms of the disease or condition being treated. In another embodiment, the effective amount is a
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The term "hal oal kyl" refers to an al kyl group wherein
a hydrogen has been replaced by a halogen. The term
woOabkomgsirefers to an "al kyl -O-" group. The teCWUS2006/029635

"al kyl ene" refers to any |linear or branched chain

al kyl ene group (or 20 alternatively "al kanediyl")

havi ng a nunber of carbon atonB in the specified

range. Thus, for exanple, "-Cl-6 alkylene-" refers to

any of the O to C6 linear or branched al kyl enes. A
"prophyéctiealy effectivk grhemé'sorpfrophylaxisiof theaymptamepltbe diggashor condition being
preven’cerae Siipe @etnnta%o q&ﬁldeme%iﬁ Jrh@ Rmb8nt of &0 éonﬁoouncﬁ‘ﬂl@ﬁment to inhibit HCV NS3

sub-cl asses of part icular interest inclu
protease 'c{néﬂgs;e_py&hcrt ﬂlf Gsac)nie @emg SOE‘@I@)% ap "mhlgﬁlan e@q@ve ampguat’).oVhen the
active cbrﬁﬁcﬁlﬁ& Bite., laStivle geradiday) ieMBninicleke@aBihe sali] Feferti@ed® the amount of active

meresicgfYEHESH GV sl & s P S % o b

speci fFoettle papgpe of ibhibging fHEFV Esapwtease dhCPreBertipg boadakipg HCV

1nfect101g Qﬁe[ co%) \9?1 &Y &‘lg ?%%ﬁ tnv%ntro{l ec%)ﬁ[nﬁallg 9} thy ftlrﬁmﬁ’ggéﬂ ora hydra‘g can be

admlmstey@ bygay yjeans‘rlhaé produqes CO'IWE‘Pféhff %X?ageptéyl&fge ggg:n srte of action. They

can be adﬁﬂrﬁit&@él Ky Ay @onvedticHdPmeahl Eva‘il%lgrfor hal ig Q@ﬂ]uncﬁ@r{ with ha@maceuticals,
refers to fluorine, chlor| ne and io %

cither ag il idr Jherangpyr aegHtR P IB G OB ’ﬁétlofllogg%e@pe“&ﬁla%‘?%s E‘iyo“ﬁﬁ be

adm1n1sa=.li¥di dlcﬁﬂ Mut tyfﬁ&allljﬂire sdmiaipreasathys lﬂlhﬂﬁaeehtibﬂ chitier seieoted an yhe basis of

the choi_eg troute Q gﬁmmctra? ion n(c:"l rs%n% phearrlnepc%u c%i prgctlccla: the c%él?gl?rdg gf e

er oar escri as con
inventidnehg rfqraapimrgle hq:@émgus{tdngl qralh,g p@ratﬁergﬂm@mludmg]sub@tangeus fnjections,

intraverdd8%, %{t&ﬁﬁlpﬁgﬂ 1ﬁt¥asfeﬁla%ﬁ9t1$noor%H&%Eﬁﬁq‘ﬁ@s‘j ﬂyh%alzﬁ‘ﬂﬂ spray, or rectally,

range cit erelnlncueSWItlnltSSCOpea
in the fqrpeoT g yptt Aesagserd ahamRIapeuipal cotpRAsHion cqmriainigg pririiectve %rcwgt of the
compou‘ﬁﬁ ah@nh@iti6h 0 AérfFRicNh@fdcoatied]s- a@ée‘@ﬂble l’d@ﬂrrldﬂezdijuv‘dmts Bridwehicles.

Liquid lﬁ@%f%%gg%toldig% ggl?&rlcgwgﬁ%régieg\(ee/gﬁ s}uglge'n%rorts syéups {rg 4cﬁe1 like) can be
prepare®Ra€prdirgao reshuigues ki dvann drert andean emeyyang ofige usuabmedio such as water,
glycols onls a(l)JoHyi% %ﬂd th? illle’ S]oild @‘eg!rlﬂgo%s sdr al)lg f(%jr olrilAdIBsttrLtlian (@ gof)owders

pills, capwhs@ambletswntuq OTEPRARgS ATCOTSkNE tp teshmj@fes KRgWioR ﬂmrfeaaé an employ such

solid ex@ff)?e‘rlfs € faRhdsSsule i aREIRM ﬁIthé?lfts bﬁlgerg Qf sk gk dtBB agdntsQME ¥ like.
ot he occurrence. tions of .s bstltyent

Parenteggh oS PR b P%greaqréc\{ Beone & TR bponp i3 e e god Sedly employ
sterile veddttak B aztrhaﬂﬁd bﬁﬁdﬂbﬂly dtherSigadalientsC areh asingtdubilitn hies dnjectable solutions
can be ;%%egis %%1 uen odlg lsqtloB?v:nr 1$rh ne:arétg\{/ (r)erl]n grg %arrr%ruc}ol %rlselg% sghne solution, a
glucose(selutjon orarsplutiomcdnétienpamontee psatingrapd gb\CO@ Sntther é@seldptlon of methods
surtablerfglt e %%Qii;ﬁ% Phé?ﬂgceg{i]c%y.&rd#lggsﬁ&%%f tHe'pp&en?t WS htidntbhit Qflmgr%dlents

hem ca [ts in a sta l'e conpoun A
suitabler fg{%prés-al m@ggﬁ@sp%prawd@d R gmiygtonis Pharmacentical Seiencss, rlédedmon,

edited B R. $Rht& MRRGubIRRSE C5 1 uswroture and properties remain

or can_be 10 dt t h

For " a THEEPBRP e MREH P SPai A P b S AJP R genee of 1001
to IOOOGmﬂrgxhﬂ’mhnﬁm (e.g. Hempuy odg %lgﬂﬁ&c daytied singleelbse of én djvided doses. One
preferred %E%@%‘ﬁ&é 1% o1 t854P Q%’A{?B& ?@%Q‘Idg# &gﬁ I an sﬁn%leadose or in divided

efns refe Uent s
doses. édpth@mfem@rdgme sneeris'0. lwm |1@®1mg€kgfop¢)rm¢lgl3ﬁ peradag ﬁrally in single or
divided PSR! PES oralfa%mlsﬁ@ﬁa&i fHe%gmﬁééﬁloM:czﬁl'b@ g?owcféﬂ‘ ?h tge form of tablets or

substituents "on same car bon om'
capsules gesigiag | o 5Qoafwélwr%g%ﬂr?@ﬁtw%&%rﬁ#l%é@ﬁf%w Syl P!> 20,25, 50,
75, 1000 1309300, DERBOC, hed, ahd$002niH iR dftienkSveGagtediaft farahd dyftomatic
that includes 15 both of the adj acent carbon atons, or
can forma ring that includes the sane carbon atom
For exanpl e, 43
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ring 1 shown belowis forned by two single carbon
substituents each attached to adj acent carbon atons,
wand7oiewg1 2 shown below is fornmed by two singl ecTasbme029635
substituents each attached to the sane carbon atom
ring | ring 2 20 As a result of the selection of
substituents and substituent patterns, certain of the
conmpounds of the present invention can have asynmetric
centers and can occur as m xtures of stereoisoners,
adjustment ofithe idp@is/iodeapaticitasbectraatsde 1he spoeifie Aesaddvelrad Srequepey of dosage for
any parﬁc%ﬁ?ﬁe{tieﬁt h & 6824 4l %ﬁl@ d&féﬁ@%qsvarle%ﬁaag{s 1ﬁc§tﬁllnéttﬁéjactw1ty of

m xtudres, are SCcope of the gr esent

the specifi cORPPYI. emRLY o @}ednmboh%%@hw@alewh gheetigh oighaficprpqpnd, the age,
body wéiit] genérﬂ Hef1gh, skl dietC BbdeAdn tidle of AdniGRAFRRMNESR oﬁﬂéxcr&ﬁntdi’r@

i nve on..c exj.st as
combinfigR itiexerly Sf R PHELE S Fre R Bt PEPEPBRAEPY
conpovndoied afaye,thd predent ihventidd aldy relates B a théthod dflidhilifingdACV NS3
proteasx—J: Ahlb%lﬂé%l(?\/ Fe? 1@#%{9 G Fegenttllﬂg oP@JEﬁR%ﬁ@VQ%ctﬁ)ﬁwﬂﬂ cto@pound of the
to mxtures
present mverr’mrl & eombingtien with tme)r m@qﬂn@tlg fgeptiangp plpsmeceutical composition

comprls'ld'g\é%hb@(ﬁﬁl oftfre pké%&ft iHvehtdntaf@ ot U infdhd ﬂh%}géﬁflc feMts selected from the

protease NS3 pr ot ea revention
group cs}swf%%f ﬁ(qY ‘%f"“‘ralrﬁg@&tt %ndﬂl?fw m@?ﬁ?t?f é‘%ﬁtbﬁ‘ée“’ﬂi’%ae%e%to Such

therapelfitw’ﬁ@énﬂﬁﬁﬁv@zfgatnbﬂ BCV medt,ibanara héet lasiefl t, ribavitin, éavbiirig, viramidine,

‘thymOS].B a pgla ihm‘?e'gb r\ég nteggertogr ?e%il%% e[e:rfe?fr)’lnsit ﬁl‘ﬂ%?flérog fas, a cafﬁlg\éatlon of

usion,
mterfercbri—w iy jbabirinesconbiratiotesfipagintefeh e 296 rlbatmrlro P corelxlpamu pémterferon-

and levcgv‘?rup %d @%Maﬂ%o%fgi‘nﬂ:&é&ﬁ 988 YevoitIE: ﬁ%&ﬂ%ﬁclﬁ’ées ttﬁ't & not

véntion are usefu prepar ation and eXGCUtl on 4
limited if ros @Bt wgerfews%?yﬁsuﬁlb s Baferow intaferasitpiblefiom Heffmann-LaRoche,
Nutley, 3¥ R FBdy@uted i f&ONPoAPISas ™Y, fikesfeloAU4EB (duoi aﬂhﬁorﬂﬁ&tﬁtéﬂferon available

NS A R e T DT ——

interferdrofsudimas ntrfengy diphac@nt)) anldra@lurlﬁﬂi’npterfatds-a prcElumt Remgrn’s egcombinant
consens‘ilp %te%ﬁ%%mg br%gd Egﬁeslnjfe eﬁ@t ;Lg%vg[nels HR ?f éﬂant dhe, { of r1baﬁ1rm which

shing or de nding site o
has shomq mnvur;om@ulg’r@ryp{gvvlpf siniday g(erlbaérlrgl V1W1@@qﬁ§@1e$ep‘ps\aé analog of ribavirin

disclosdd W) b1i/60379 H@.biénefdﬁ@l(ﬁ@m%ﬁn&fs) tmlafscokdm&rwmﬂﬁe m@ih@d of the
commercial products to be sold for the

present THRRBrB5 AT B comRensglsad Bieor HpBH Bh TP pered Siparaely at
differer@ €lhibd dusing SR A ohirSe Zo'ﬂ”tﬁerfqﬁ'l‘dﬂb@fcurr@iﬂ& fidieded blcsaigﬂq/combmatlon forms.

acceptabl e harnace t| al | . .

ecoptabie it of BFg b, REETRGRA I irkens smsutignmey atsobe
administdréceio combing®s voth anhgenp thatin bn mbrbpgmfd’l(ﬁhﬂfsmri@lh pioteappatHCV NS3
serine p%t@els g'aﬁ @gsleﬁ‘uap{‘/lra‘?% aﬁdahas %Q&%Ec{rﬁ’)p& 15 t{e%n gxogllérﬁ target for inhibition

er toxic nor o ervvl se | eterious
of HCVrrégliclgql@n tBotihwipgeste and ggxp—g%qrzge gaépq ighibjteys pﬁHQV&\Jﬁ_%Cprotease inhibitors

are dlscwé,@d #iwo 98abigs, wo mgww,,wb@p/oemrrmmw@mi oW O®Yd/38888, WO

o5, L 0 g, NSRS LB O TaR R oo

and U. samemtmsbsezamod such as hydrochloric acid, sulfuric
acid, a%grinc é:‘%jldlﬁ ahd lu;anH%EQ 1%%? %}ﬁ:& tﬁ%(ﬁ] a(ljltl-I'REV Qﬁ&ﬁ(ﬂly%odulatmg

aci d. ent1on
intracelldar gpels niguemye nuwomsc'h iplzbidion of thablltreceﬁhlar m@@tﬂpﬁm ly

monopl%@fiﬁ&tcﬁﬂycﬁog%ﬁisg VPR e AP OANs B CAealHRitR léﬁ‘iy&ne oH%Ieamesynthetlc route

sodi um or B?ta55|un1salts

in de nqyg @Wlwglieotsdé Ibtogyrthesty. Ribayirigiis rrachly Phﬁsgh%rg a@ﬁf%ﬁﬂ@}aﬂy and the

monoplbRghafedeti®ative IsTia Gniibitol oﬁ]!bl/[Ft[HlD | Bhu@ rlﬁlﬁﬁit@n bf DEITSLS reptesdhttdother
guat ernary ammoni um salts. Al so, in the case of

44



10

15

20

25

30

35

15 an acid (-COOH) or al cohol group being present,
phar maceutically acceptable esters can be enployed to
woudi7iiged4he sol ubility or hydrol ysis charact er PETIUS2006/029635
the conpound. The term "admi nistration” and variants
thereof (e.g., "adm nistering"” a conmpound) in
reference to a conpound of the invention nean
providing the conpound or a prodrug of the conpound to
the individual in need of treatnment. Wen a conpound
useful tagettforghd discomery ofinbibiters pf IV ueplictione dherpforep the ¢pmpainde the present

1nventldnr1né3an'ng'b@ §&d1ﬁ]ﬂte¥\4dﬁﬂ c&h¥indfon Wi’tﬁ%n Snbor @?%/IP‘D?{ HRE §X-497, which
ents useful for treatin

(e
s disclgs BV P DRI AAAED SHPUEEP e Eardlo Vs A LB i, such o
that dis¢1543@ S WOOIh/45080 (A6dighd€ tCRUMEIHIMIRIY Sqaity); Sessiesphémlate mofetil [see A.C.

ison G0 ERR Re RGO InaP 550! Y oo oo
i s 1 ntFentie tedtmere nf HENasSct@onpthe demspousdsmpthegiresgnt ntvhetlon may also be
admlnlsi?eg)&f“l}q cblﬁﬁgéﬂ&g qﬂ tl?enat.n‘ﬁwragig Jnjran@a%%r@gy almng‘%d{ﬁltant ‘Iﬁflar a

m conoil ni n

comprebegsigp desiitiod of ﬂil@raé@ntéﬁ? 3 Kleyhbaprnamé?&i@d%mgﬁ@s_ 12: 1-36 (1983)].

aC ceptiabéinp duﬁds‘@ %[Etpésglﬁtlm;eﬂﬁon' Iﬁle@r 298 %Iﬁblﬁébdl fobhe treatment of HCV
|

arnmaceu SIt
infectof gh "0 IS aﬁaraﬂﬂieggi AR ﬁ%ﬁrﬁﬁw&tﬁu etal. ). Ore.
Chem., 627661 759Theo 7);evLrB. Vealej &at.,'T g(g@etdﬁf tti, 861 751 1-86 1er( 993);t1hS. Patent

No. 3, 4%«5 1%?1 %513]?)%5 %‘Itemgtlong'l Plfllg];s atlon ?rlntl;l Rféer a/%? 1t2? 52%’:1Q0vember 2001);

Inteman@l MQCMENumh@ WS@ j0&©OR283f(6 ﬂi}eefanheml‘ﬁOl) 3ud b\tﬁymﬁvml Pulication
NumbeLWEIPROHIER tApn-lrf’(ﬁ)Zs ealﬁcﬁrlntéf'lfuftﬁﬁél 'P\iﬁlc%q@&mbe?ww 86602999 (8 January

ereln neans
2004); e driraiae) re»shcagg@wpmbﬁawowemog % frautsy 39%@4 s fntggpational
PublicallBONGhBERIWO 05/PENASE (§ JAndary 2AY €he c‘éﬁt%ﬁt@ 6T eadf bfWhictO4re incorporated by

referen%ﬁ?ﬂﬂrﬁgfgﬁgngu&fﬁegﬁ@gﬁ%m%ﬂwﬂ EHe iﬁg@%wg&mlﬁ%i e
methyl-oyt@lineg ietipharjdideh 2’ ethyt-ade@osmp2rnC-me y guanosme and 9-(2-C-
methyl-&&?ﬁ&@%@&sgﬁ §|6| (}{arﬁﬁxéqqﬁ%hvaﬁd ﬁl@%&%sporfd% %t @Etgé)ﬁbose C-22,

I SeasSe or t on

C-3’, andrAt léfdroxyh apthibe pasrespand g ioptanally Wbeﬁt@?t @@ilp V8-paenguatiiol esters of
the 5° ;Jh§spﬁate 452007/ 016441 PCT/ US2006/ 029635

proph Iactlcally effective anount” for p | axi

the syMmFCORROUBES dffthe RipsgRfRentipn lewdﬁ%heaﬂmﬁa? : B eRatient o HOV

infectiop fnethertiee fuclebigesthavify altBHCVebpsets, sher Sitlivse Hieclesdd intv0od2/51425 (4

Tuly 20@2‘3&%5%&‘%(2}%@%%%.} gfinhg S W8 W8 oL AR tvd'@/zoel 7 and WO 02/48165 20

he ‘f'esponse soug
June 2002), essignexito Pharmatspt Ltoin %@m@@%@@@&mﬂby 20000 @wgnhdato ICN
Pharma ﬁ:é’l? Wa'3p (,6. E eﬁsl’9|99)c ? 2/h 49 ?ﬂMﬁf&h)ZO(*)ﬁ ass1gned to %—Ioffmann-

m ni'stere erences to

LaRochﬁcUis‘/%OOQ/Oph%”ﬁé@i‘leﬁ?b 202 ?"60 P%OW%@%&%ZO@?) W%BW%@ (3 Apr.
2003); vy 03/@%6619\@ AC;Q%OW‘WO 53)093&9@(19 WaRO93 2fUS 20U 86216 (25 Dec.

o0, [y RO BRSO RSB S B S A9alfgn 12 s 200

US 20000063858 (1 Apri 2006 @nd BI0M04562848 5@| Aprm004); tiy dostere of exh isiacorporated
. I ni ster any means that produces contact of the
hmﬁnﬂ§§?&%§a%§é§?m§%?h the agent's site of action. They
can b oathwitmatgrtrod HByinteatjors Brevempiuodne! threpgessnt invention may also be

admmlﬁét@d fl@@llnglngﬁyn Wienl agerﬁ 8Rt 4A6 tnRoVb LAY N@B%S@hﬁ%ﬂa&al Sich HCV
10 either _as individual therapeutic agents o

NS5B R?&mﬁrqﬁamh&ﬁowhat Ay hipesat preoapintion thymay inglyde, B are notlimited to,
those dR€lBded S Wey @A abINES .30y, pvoabloy74s U Luu4ios 1 eWO 03/068244,
wth a pharnaceutical carrier selected on the basis of
the chosen route of adm nistration and standard

phar maceutical practice. Thésconpounds of the
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i nvention can, for exanple, be adm nistered orally,

parenterally (including subcutaneous injections,
wonoo7anenaous, i ntramuscul ar, intrasternal injeeCTms26/029635

i nfusi on techni ques), by inhalation spray, or

rectally, 15 in the formof a unit dosage of a

phar maceuti cal conposition containing an effective

anmount of the conmpound and conventi onal non-toxic

pharmaceutical |l y-acceptabl e carriers, adjuvants and
WO 20040085 &VO OHA0B1I3E apd WSbI08/00T 2:5the eamksingoffeaeh ig fngprporated herein by

referen@éjimltg gﬁk&?t b@far {h Bov p%we%é hﬁrb%orsswlw@ Shut ﬁleln&! IfrSited ]

can epared according
velopick g (NN kg L Fo e S EHe TR DR psigned o
Pmmnﬁuﬁmjﬁﬁ water, glycols, oils, alcohols and the |iKke.

R e R S
combmpn@palﬂetdie pesnt HENNS3oprotessh mmq:utes akarelsnted from e fallewiagicbmpounds:

4- ammﬁ%g%-métwgsﬂmblﬁﬁuggﬁgxﬁi B}'/rgﬂg§ ?Iip liirﬁ(lilﬁé] qsamn‘fbu’g@' éaanethyl- -

cants rati ng ents

D-ribofiutgodyDKiE-pyrinl 2 Aty simidisirranstipyieg iao- & C’él&eﬂryﬂ 8 fﬂeqfuranosyl) -TH-
pyrrolo@z:ﬁe]"pglhmutem B RS 7- kzn@mmymimﬁb@ﬁ&n@mmwh@mu ¥

d]Pym‘b‘thﬁ%r“ CiYﬁ%;rz?é)'{ll@ﬁ’elg%tér apetnd-EDathplit @ﬂgwolgﬁ 3-d]pyrimidine; 4-
amino-¥4(0- eaﬁra/bb&) ﬁlﬁﬂﬂuﬁndeJHQﬁlﬂon 33&]@pﬁmelﬁ1ea4: @0indi7AQ@-C-lydroxymethyl-B-
D- r1boii;1‘{e aggﬁyﬂsﬂi( ﬁ B dﬁ amrlneoI g—?-%ugr%{n ﬂh?lrﬁ B‘%[E{éﬂ%dtra%%%d) -7H-

e ucose
Pyrrolo{:bhﬂhwnmrdglea4ﬁmmt§rleetb5ﬂ 7s(é+q—methﬁ1rﬁiDgihqﬁmsylFlH-ph‘ecrlo[2 3-

d]pyerﬁﬁg“rﬂr' L RLih @A QE rﬁ@ﬂ)h g%-nb@fullah heH Rrrotbt 3 lafhyRMERRLI-Bboxylic

naceutlca tions of 'the present |nvent|o
acid; 4-&W¢r100%brpng7e(aTCelﬁﬁf§yl-leaﬂba%lraélowé)r7%§1§‘rql?{2§af%]la/rlmldme 4-amino-3-

chloro-qQm&ﬁyliﬁﬂ}nb&fuﬁh&yl)%yn%ldﬁ?Bﬂdﬁ@hﬁlﬁﬂlﬁe Phalidsess Bitrd-¢-d@b-C-methyl-

B-D-ribR SO T P lol Sy iinS Ak S R PRT e Py Er -7

pyrrolottzmdnmmdimwﬁ-amem@d@di akthyl-f-D-riboflosmgd)-TidpgeolofR2, 3] R0 inidine;

2~ am1n§q c&g érggqarﬁﬁgé 5%2 %@m@%-n@@ﬁl ?s\yp?ggﬁ%‘r li)ogﬁix d@k&mﬁne 2-amino-

7-(2- Cﬁﬁéﬁéﬁ%@bqu@gﬁ) ﬁHrPg@olpE?- PpdlowrinidinstBH hejrek ¢ ampigy -(2-C-ethyl-p-D-

rlbofurWsﬁhbH%?ifmlgmB -QpRichidink:-Anigb Ngb€ ﬂ@ﬁﬁn&ﬁyllﬁmﬂbélﬂuﬁﬁﬁisyl) TH-
referred osag

Pyl R VBB Bl Py TRy Dy iGN I agp-ones 2
amino-S@ses1-7KDC, Doaiunadmpm&ﬂabﬁxtanem) THeyresip S si]pyiriaridind3H)-one; 4-

amino- 22%5 OVI ‘—j& { 1—[% B g,lrgpm%fl g%r‘%l Eﬂg}%ﬁl@?#ﬂ%ﬁiémmoﬂ-ﬁ-deoxy~2—
C-methyh@@dalﬂmﬁlrawr/k)ﬂﬂbnyaployz &d]psrlmm@le 4~5m1n2@ flpge-7-6BC-nghyl-B-D-
rlbofurz%swigﬁ 6?&rl]r g 32%8}’1’1 5916 4?’Q1Qino 4Q9—C ﬂ&ﬁy]%—rﬂbfukdn%y&onﬁ{-pyrmlom 3-

I ent synpt omat |.c

dlpyrimigiyg; Hane1- @@w@@d@%ﬂz@%}swl)ﬁﬁmﬂﬁ[ﬁé Gpyrinpdine; 4-amino-7-(2,4-
di-C -mdﬁa§1a;gg rtﬂaﬁtriiﬁsﬂﬁm@wml&p 3kBpyrnEahed-anti H@7~‘€3lﬂé‘dxf143mudfbslic-methyl-

b0t Sion B B P OOy A a ey

pharmaebutfcaityt @reptdbiecdalidiersgf.t he activity of the specific

conpou.

of act ?lgenc%%!)@%ig ?f thé %seﬁ?é@e@{t}ﬁﬁ &a? 51@5’540&0%’)6111%@ (f'or tl?encgatdﬁlnent of HCV
infectigpewigh mdn-hyelgpgide, inkibisors ofi REY ppﬂm@erasms@ch zitsﬁhosgfhsclosed in WO 01/77091

(18 Oc@qm) lrj' bkl 't@'ﬁulaﬁl@'hﬁ 7o) @1(/@7@3'(9 Wuly Q@dig, a@sqgr@m Hﬁén' "lQJBacco Inc.;
ever|ty of art|CU ar and t

WO 0%94&%? gdi’ Pfgla%?é)%)pwga@ A %%maﬁ&v@lh%ew Qﬁ’é@é%% 425002,
assignddty St O Fateshe dEBRIRH MeleuldieP hodbeREti $.PIAL;0VOI0DQ04T\3 March
NS3 protease, inhibiting HCV replication, or
preventing or treating HCV infection with a conpound
of the present invention i f*conbi nation with one or
nore therapeutic agents and a pharnmaceutica
conposition conprising a conpound of the present
i nvention and one or nore therapeutic agents sel ected
fromthe 10 group consisting of a HCV antiviral agent,
an i mmunonodul ator, and an anti-infective agent. Such
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t herapeutic agents active against HCV include, but are

not limted to, ribavirin, levovirin, viram dine,
woOhyomiséqati al pha-1, interferon-0, interferon-a, PCT/US2006/029635

pegyl ated interferon-a (peginterferon-a), a

conbination of interferon-a and ribavirin, a

combi nati on of peginterferon-a and ribavirin, a

conmbi nation of interferon-a and levovirin, and a

conbi nati on of peginterferon-a and IeVOV|r|n
2002); Witx 200681 @37 inipartibwlerd T K 0Bt ashignadde Japan Iphricece Enct; ghe content of each is

incorpof BRI A e fel AL SRS Eﬁﬂe@%dﬁﬁm%@%’ i3 a%lg [hc')m erferon
avai | abl € from Hof f mann-1LaRoc

pegy| &b 8% SriPodipTeRts B %Q?OT%%QXWMPNW%? fr%}bgp,rs thagyare used in
combin§tfoAGHIthaBe prodehtMCANSD thedtéaed MRibAYE kleable@ed fré0 heFoiEFihd@mpounds:

B R i T ——

carboxy(lis acii; ]aﬂscyc]nhcmyf - {2omophglmat plath§l)-S.6ch8itetralpdraifdotad?, 1-

all2, S]Heﬂéoﬁfa%&ﬁr%”l %ol mg)rl}éxy? 892 E@%&’?‘%}lgm SR HAhoxy-5.67.6-

eron has t rand-n

ttrahydrindolel> 1~ eRenCaEORAC - SO Rckh | Ry e 3 & methyl
5,6,7,8 téﬁﬁh&ﬂ%&f&%[@ﬁ%}[y Sﬁ@ﬁdouiaﬁdéuﬁllmclal%f)xﬁﬁ abidP@MhF1I(T(14-cyclohexyl-3-

WAL LR T

yhcarbdlyiariac putfory@byate; t{[(l&@dbl@ﬁme@mmhbiy é-hethyes 608- of t he
tetrahycprom (ﬁﬂgtl ag[é telnzo I21’.’1&1zt heli 0 Ia\éﬂroggﬁamﬁg ?Q&ﬁéc%?&tcﬂ hg cyclohexyl-N-
[(dlmethtrlélﬁleo)@uifonﬁ]ﬁﬂ!@eﬂ@mﬂsHGﬂgeth}ﬁé GQb%teyehydfomdwéw[é pyl[@b]benzodiazocine-11-
carboxacflﬁ?é: Yrh M- ZMC}Jcﬂ)hgzlyYB (E%Igllﬁéthilhrﬁﬁbﬁtlﬁfﬂ moixaat 4 @@-téﬁgﬁ}‘@omdolop 1-

he treatnen ection, the CO ounds
a][2,5]hepeodisesdnenl qalfw@mc.aelﬁ Ml 1-sarboryrd-cygghenhy, W%W@Pé’é’ mslplo[l 2-
e][1,5]6eRriRhabainl 041)- WA fimihy REem- 1, 2-damidiem 8R(tifrbdckiate);0f HCV

bR RSP B S A s b Ty BB RBE o e

methyl-@x08e!5]66T8-tetrarygetindof2, 1 -nfi2, bjbtnzodiazosne HICYarbeplilic @citlj @Fﬁyclohexyl—}

metho B RS 80, BO AL 212 R A Gyt i 0
cyclohegxlf@zm@@eﬂmngwmﬂk@rmwﬁwﬁéw mkygmmt@@ 1o

a e- arl 0 m 0 -
1 NS0 VL84 M S N 7

tetrahyc@ogdolg{&tleq“ > pgnz @%ne_[hlocar XWCH \n(\ﬁ)cycifé})gg)?l (ﬁio 6a(ﬁ d)lperldln—l—
ylethylV3,6 Mltdtdliﬁdrﬁm&olemﬁﬁd] [ZIﬂTlﬁﬁnﬁodéHZbctmd—U\/caeﬁ(fxgﬁd zﬁ:lcb)M cyclohexyl-6-(2-
morpholmql lgixﬁrlg? “PX9 O?},% g%ctel a{hucli %{nflglg@r ll—ﬂf%%]gen%gdlaz%m ‘f Sar{)oxgrﬁé acid; 14-

e n nzyme |nos
cycloharphb BRI dehy b ogehas tetrmmndolpmam Hberediazocine-11-

carbox§li%ta§1dl L@&loﬂ&gﬁ?%%%ﬁ?%m@ﬁ@n— L 7’9}&]"? E '7(8 tEtfHﬁS/@romH&ofiq

novo bi osynt’hesi s. bavitfin is
a2, SJWe@miqzyclzmblsWylpc‘aqc@d 14- ﬁw%@flﬂhi(@meghyaﬁlemaw&ow -1-0%0-6-(2-
plperldmnﬁ@thﬁ§-9 h%ﬂeﬁﬁfyﬂﬂbﬁfdbkﬁ@ 1- ﬂ[ﬁﬂbéﬁh&@i&:ﬁé 10—ﬁ:arbbﬁc{h1?d3l‘|l4 cyclohexyl-

-2 R TR U P Ea T aar aro E Rl by dr oy

a][2,5]eking@iinzediye- bi-carbolbbide; dr48cydbpdﬂ@lﬁ&[@»pdhme‘ayiammo)e‘ﬂt}é]re@mﬁé 7,8-

tetrahyéraﬁdglglgq cl%jgzgﬁb&fzoc{l%gmgé ?P gzﬂf)ox 1 (EXC%] tlh %gdg%%yl% 6 ? 8- be

n co I Na
tetrahydriviatplol 261l 12 ﬁbenzodlazgﬁne-%hwlwxyh%acm é@lllrzslsléldcym@hw -3-methoxy-

5,6,7,84 %’a%@&ﬁdcﬁé[g ﬂé@z@%@éb@%%ocﬁ&sﬁt&%séyﬁc%iﬁe[4 @&%eﬁﬂ%pef

di scl gsed
(dimethyfprepyeyll-28< 189tﬁtéaélyih6mé?ll°[§t WJIWB?@O@%@F%)U -cggpoxylic acid;
nmycophenol ate nofetil [see A.C. 5 Allison and E M
Eugui, Agents Action, 44 (Suppl.): 165 (1993)]. For
the treatnment of HCV infection, the conmpounds of the

present invention nmay al so Bé administered in
conbination wth the antiviral agent amantadine
(1-am noadamantane) [for a conprehensive description
of this agent, see J. Kirschbaum Anal. Profiles Drug
Subs. 12: 1-36 (1983)].
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The conpounds of the present invention may al so be
conbi ned for the treatnent of HCV 10 infection with
wanvinoiesall 2' - C- branched ri bonucl eosi des di scl BeEAIS2W6/029635

R E. Harry-O kuru, et al., J. Oa. Chem, 62:

1754-1759 (1997); M S. Wlife, et al., Tetrahedron

Lett., 36: 7611-7614 (1995); U.S. Patent No.

3,480,613 (Nov. 25, 1969); International Publication

Nurmber WO 01/90121 (29 Novenber 2001); International
14-cycléhglylite[a+(diprethambenetivd-H4.7 QZ@@@W@HMQ[@M (2.3 brydiazgeige-11-
carboxykgﬁnﬁ? qgtcg%gﬁéxylpymefh 1345 Qa—te \{rﬁi}%m\(@zc’@#]ﬁzﬁa&&%[l 8-alindole-10-

ernationa I cat’i’on "Nunb

carboxylja it Ag @yclpkpxy b Ratdimetlsy largomythy lindxe-hie/ shigtrplyRzer SH-indolo[2,1-
al[2, 6]b@h%liiaﬁcﬁﬂiﬂe0n d?alk%’@ﬁ[c R DALRRBOGN.8(080-8 ABUReN AR H-indId[2,1-

t | bl
e e  E s AL
d][1,4]benmdiapapirgt léebaﬂypxylrceuhﬂr @ piarimacdubiedlly aeeepiable tsafts tIBueH.
2 -C %@?&o@g gthfaé}%ﬁp Hlﬁ%]lg %§§69 ?I%(Y ﬁgééjgﬁymgyste hﬁﬁlﬁtopsqhay be obtained

limte
followin methqds Akl ks enthingid f@elowzwhe@lwétff@gpmt wewe%mebe selected in accordance
with th@spe&ﬁ@ﬁﬁ%t:hcglﬁé’di@@dn%un@t@ e gre ol
hyl - (3-D-ri bof uranosyl) di am nopurine, and the
—eﬂ&déerrespondl ng am no acid ester of the ribose CG2', 20
C-3', and G5 hydroxyis, and tacorresporvch ngv
tidonal | y substitut d bg:ycl | 3- propanedi ol “esters
ROC—OT 5—911-083@261—& wat i vet, Th@c »
7e ent *RAMBRh ON A a so berg@nbi ned ™8T 1 he
treat nent of HCV infection with other nucl &osides
having anti-HCV properties, such as those @jsakRsed in
WO 02/51425 (4 July 2002), assigned to M {subi shi
Pharma Corp.; WO 0 1/79246, WD 02/32920, an@"gFion
02/ 48165 (20 25 June 2002), assigned to P aArnyasyet
Ltd.; WO O 1/68663 (20 Septenber 2001), assigned to
| CN Phar maceut i cal 5-YWO 99/ 43691 (2 Sept. 19’99¥\ WO
02/ 18404 (7 WNarchl 2002), assi _ned t o Hof f na
LaRoche; U.S. / 0049363 IA Feb. 2002
02/ 1004 15Hq¢- :
WO 03/ 026675 r. 2003); WO 03/ 09329 (
2003);: US 2003/0236216 (25 Dec. 2003); US"
2-Brompinddi D00 BedTte (18 epraad. as dergrhed w@mb«dﬂmmsﬁqr@l JREgyt application

WO2OO%@§)747)14) W %l%ﬁmn(tﬂezmg’cﬁ@mtrg%yﬁ intrd@ude'Br @ﬂ@t@tﬁﬁﬁty WX’
2004); and WO 04/ 02848

(1 Apr. 0
it i o Dk O AL S PRl SO0 0 ey e
Suzuki,| SHillk &%) Bat bﬂb&g’hy in tE@C2 tuldatid RAtiNEFL- cmfsorl'ﬂﬁhétlbmaﬂ@CZ’I/‘ﬂ’r’tp either or both

of the eLle 2 %%Z? 8}#‘5@8%‘(1}? g tloﬁlgfgsrgl%t Wé@%‘leagﬁn gorhé)n d Parlsgoclosure afforded the
tetracydlin lgydbant. dEsthfdepﬂGthNS'ﬂBn palded@redarget uslgnd;d']caﬂi@whc[\agﬁlg with the C2
aromat199€!tl¥e%rt§ﬁ§ Jbﬁﬁxﬁir%%ﬁs that may be used as conbination
her apy |nc are not limted to, 35 those
_Mscl osed in WD 02/057287, US 6,777,395, WD 02/ 057425,
US 2004/ 0067901, WD 03/068244, 45 VD 2007/ 016441
PCT/ US2006/ 029635 WD 2004/ 000858, WD 04/ 003138 and WO
2004/ 007512; the content of each is incorporated
herein by reference in its entirety. O her such HCV
pol ynerase inhibitors include, but are not limted to,
val opi ci t abi ne (NM 283; Idenix) and
2'-F-2'-beta-nmethylcytidine (see al so WO 2005/ 003147,
assigned to Pharmasset, Ltd.). 5 In one enbodi nent,
nucl eosi de HCV NS5B pol ynerase inhibitors that are
used in conbination with the present HCV NS3 protease
inhibitors are selected froffthe fol |l ow ng conpounds:
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4-am no- 7- (2- C- net hyl - (3- D- ar abi nof uranosyl ) - 7H pyrr ol

o[ 2, 3-d] pyri m di ne; 4-am no-7-(2-C nethyl - (3-
wO02007maé441 anosyl ) - 7H pyrrol o 2, 3-d] pyri m di ne; PCT/US2006/029635

4- et hyl am no-7- (2- G- et hyl - (3-D-ri bof uranosyl ) - 7H

pyrrol o[ 2, 3-d] pyri m di ne;

4-di met hyl ai ni no-7-(2-C net hyl - (3-D-ri bofuranosyl)-7H

pyrrol o[ 2,3 10 d] pyri m di ne;

4-cycl opropyl am no-7-(2-C net hyl - (3-D-ri bof ur anoYsyI )-7

H pyrrol o[ 2, 3-d] pyri mdine; 4:_ . Xz

amgo-7-(2-Cvinyl-(3-D¥ri bofgam;anosyl) TH pyrvy ol o‘[) 3-

Ar

i rj i dine; 4-3 e, C-TEgiREiR Y met hy |~(
R°2°@[E?B’S?']u 5 AR - %%@?%él o 2 @] pyrm@mm

4-afino-7-(2-Cfl uororret‘hyl (%S‘*T?yrl bof ur andsy ) TH

pyrrol o[ 2, 3-d] pyri m di ne;

4- am no- 5- net hyl - 7- ( 2- G- net hy'é%—v[}rl bof ur aptesyl ) - 7H

pyrrolo[2,3- d]pyrim dine; ring closure

4-am no-7-(2-C net hyl - (3-D-ri bof uranosyl ) - 7H-pyrro| o[ 2

, 3-d] pyri m di ne- 5- car bgxylic 15 acid; AN

4- ani no- 5- br omo- 7- (2-¢-rret-’-hyl p-D-ri bofuranosyl)

rrol o[ 2, 3-d] pyri men ' dBpotion

chl or o- 7- (2- C'Pé w/ bo%uranosyl")’zc ‘

-d] pyri m di ne 4-am no}5-fl uoro-7-(2- C—methyl

bof
Follow;%g Ha%gr geser] y 9u ?%%&a%%r?%%? %@al%[_r 18,?1%']&:%%&6%&% sure afforded the
fused teprgeyiché s){s@mg Edfepgapiatéctipmihen yielded the target indole carboxylic acids, with the C2
aromatlgfe@ﬁéaqoﬁle(l gl{}@(;égyl -(3-D-ribofuranosyl)-7H pyrrol o[ 2
pyrim di ne;

MethodC api no- 4- cycl opr opyl ani no- 7- (2- C net hyl - (3- Dy |bofura

nosyl )-7Hpyrrol o[ 2, 3-d] pyri m di ne; 2-amno 2

7-(2-C et hyl - (3-D-ri bofura(nosx 7H- pyrrol o[ 2,3 d]\pyr

Lm gi n- A@ PPone:  4- ami moz(- 8RRV - (3- DK
RO,C—ULI Y - rﬁﬁnplydtlbrm % |
i % 7:4.2-C, o hyY=( 3; BT BOT ur anbss 7
A

yr rlol of 2, 3+ d] pyri mi di net assembly
7-(2- G- et hyl - (3-D-ri bof uranosyl ) - 7H-pyrr ol 0[; 3-d] pyr

i m din-4(3H) -one; 2- amino-5-nethyl-7-(2-C, |]gdosue
2- O-di net hyl - ( 3- Drlbofuranosyl) 7H pyrrol of
m di n-4(3H) - one; 4- X W\

ami no- 7- ( 3- deoxy- 2- C—‘Rhsth (Sde%%“gofuranosyl‘x 7H-Zpyr
rol o 2, 3-d] pyri m ghixe; 4- Q - deoxy-
C- net hyl - p- D- BR=Gbtnof u/ yI) 7H pyrrﬁ?zﬁrgi%ﬁéém
di ne; 4-am no-2-flUorog 7-(2-C nethyl-(3-D

ri bof uranosyl ) yrrol o rimding;
The C2grogmtip gray nfrad ‘éeﬁi@ttﬁ%ﬁu“(e?’%%?‘ﬁﬁg‘]ﬁ@ﬁ SRSSSAP e delpe 7,
Stille ezcH- Tlﬂ]t@yé’rlvms ¢hie Built up, with cyclisation onto the indole nitrogen finally closing the ring.
Ester dépé&%nﬁt%é% ;ch%pr&%;dﬁe:% f&%&%g%%]é‘dgie%aﬁ%{y {c%& Q%%l tl)le B OLRLA2d to the
indole Wireg@nmret hyl - (3- D-ri bof uranosyl ) - 7H pyrrol o[ 2, 3-d] pyri m

Method 191 ne 4-am no- 7- ( 3- deoxy- 3-fl uor o- 2- G- net hyl -

(3- D-rixsofur anosy hyranédangpyedpol of 2 |, 3-d] pyri mxel-l-\ne; and
t he vryrgrres ondi ngmbiiputatianphos phat es or a W z

phar maceutf cal | y ccegtt §b| e salt t her eof .
t he %r €sen |n¥ent By

t he treat nent of 2N

3- d]Ypyrl

| eosi de i nhi bi tors of HCV pol yner ase, such as

Fused tggagygﬁg%tg G l 1511‘%? gllrlq%(g ethngi l}rgl?lg:@%t I(xgug%;tigm 96’61_6‘[ fL’mc‘cionality in
the tethasSigiog fedtel Gepla@paion %o;had @, tarketC2; tethdEN AH10 44 Boxy(id dcids.

January 2002), assigned to Bgehringer Ingelheim WO

02/ 06246 (24 Jan. 2002), 35%ssigned to Istituto di

Ri cerche di Biologia Mleculare P. Angeletti S P.A ;

WD 02/ 20497 (3 March 46 WD 2007/ 016441

PCT/ US2006/ 029635 2002); WD 2005/016927 (in

particul ar JTKO03), assigned to Japan Tobacco, Inc.;

t he content of each |s |ncorporat ed here| n by

Y g N~ o
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5
14- cycl ohexyl - 6-[ 2- (di net hyl am no) et hyl ] - 7- oxo-5,6, 7, 8
weobtet7roaéwdr oi ndol o[ 2, 1-a] [ 2, 5] benzodi azoci ne- RET/US2006/029635
car boxylic acid;
14- cycl ohexyl - 6- (2- nor phol i n-4-yl ethyl)-5,6,7,8-tetrah
ydroi ndol o[ 2,1 a] [2, 5] benzodi azocine-1 |-carboxylic
aci d;
14- cycl ohexyl - 6-[ 2- (di net hyl am no) et hyl ] - 3- met hoxy-5, 6
Method Ey | 8- tetrahydr0|ndolo[2 1-a]
[2, 5&? nibd|a200|ne | 1- ?arboxyllc aci d; /x AN
| ohekyl - 3- mefHERIAH- et hy! -
8-t“ ahydLnLnd -a][2 5

[2 5]benzod|a200|n | 1- yI)carbonyI]anlno
C2-teth&edl fraB¥ cdrBEBNB8 h&ds arlsmg from Methods A-D were further derivatised through

manlpufaéér} (ah C ll?qulg]g‘;égtlr?uirgg\ tf) @Xls]c e héq tﬁ?’iﬁ‘lﬁ q,]cai%oxylate replacement or
carboxdlmdld )Dlﬁih@ @ﬁl}}/d)ﬂt&mbbﬁé syathbdicssyieh e et rhay tiemled:,ssary and/or desirable to

protect fe(x dl‘t“¥e o ree}c%we ;ﬁrol)l PS OPABY, ofI tﬁx rgolecutl S S)Can_e € "tl“ is {na%b%ac]}iegedt by means

of conveittroaald)pmt@ntlngi gloops2 surch a3 thp@ d5§0bléﬂtmd1retz@w¢ ﬁ?eoum in Organic Chemistry,

ed. J.F. Wammum Press, 1973 and T. W Greene & P.G.M. Wuts, Protective Groups in
3-chlorg- 14- cycl ohex di met hyl am no) et hyl ] - 7- ox

Or ganz@S)gzﬂ@szqr, Jghn Wil Fh%p%%%}t@[l,zl 9.1 Ehe protecting groups inay be removed at a

conveniax]ldsabs'éaptbﬁnmg@lu@ag)ﬁdethedsllaqoﬁaﬁbmué ar€ aci d;

25 E % ¥ ST?‘B iﬁg}(@% 8@% ai)ﬁ °¥§|\F‘1§L’Vg¥ ?#e[’]%éjflgs%{l GCEH%Q%% rr%y i fested using

assays lniowrrmbuhs gtt.r Oh¢ swoh essayels &GY) NS3 protease time-resolved fluorescence (TRF) assay

as descﬂb%dqy cha%ﬂﬁ@(y ! O%leﬁex?ﬁu ¥95f%gc§1%f IQQQJe ‘&L%-n@edﬁll %% ﬁltgﬁeﬁégﬁﬁ%atent

publ1ca‘;1¢;gWﬁ)}p057‘04(§5Z B glcgnppugistugqf\algxﬁ WVO% %@p@ﬁ@ inhibjfors would have a Ki less

than 50&@/{ ﬂo@i@ﬁﬁﬁgﬂbﬁzl%'tﬁh% 18 phve GRS 8@X WoteCprdEiaBly less than 100 nM.
cyclo

met hoxy e@’“‘ﬁé’(‘ fypatien gkeg inslugesprecesst o4 mpkios PoreRaPpdy o forpula L, I M-
A, II-B; HJ, II]ZAEﬂr Uﬁmoﬁhe&bﬁ@bmﬁs oflthe pxe@mbmxgnlnbﬁ: cehedéadilypi2Pared according
cl.ohex et hyl am n X
to the f@y (\)zvm;g rgactio t raélld %an«lq){ S orin %}fe Cfgélné] erc]) ! amgz%lglzy egfal?able starting
materials; wageptyapd pqnvamodal synthesis procedures. In these reactions, it is also possible to make

use of v%%arﬁy Ghiel %Yﬁen@elbgé'l&%%ttﬂéfsk %mlﬁﬁﬁ)aﬂlr sﬁﬂ’lyﬂl 1h1s7arf3 ¥8rare £ frentioned in
- tetrahydroi ndol ok 5] benzodi azoci ne- 1
greater ﬁ@t@l&r%&lﬂmo&e gg'nieﬂmet ods for preparmg compounds of the invention will be readily

apparenlﬁﬂﬁy ér%@?ﬂéfdl&ryoékﬁli Br-thearin Pight dﬂ kR-fblowing reaction schemes and examples.

Unless F%e@ﬁl%é%cyw %lb@nﬁ tesr ag sddéeg %g EI[ 2I“hg é‘(ﬁl?wmg reaction schemes and

exampldsbeoy ohlyhe ’ipktrdfe (b2 invention and its practlce The examples are not to be construed as
5,6,7,8-tetrahydroi ndol of 2,
iR o Bl M B8 . oyl 1 ol 1425
Qﬂﬁﬂ&@@ﬂnﬁ@m¥i_ﬁiﬁﬁﬁ(dlethylan1no)ethy|] 7- 0x0-5, 6, 7, 8-t et
rahyd rlQﬂle Qgﬁb&{ngs driRd prelnah REAGEPHAPEAGH A& IAed as outlined in the general
car boxylic aci
Schemep 4. 304 ohexyl - 6- (1- met hyl pi peri di n-4-yl )-7-0x0-5, 6, 7, 8
SCHEMIEe r ahydr oi ndol o[ 2,1 a] [ 2, 5] benzodi azoci ne-1
| - carboxylic acid,
14- cycl ohexyl - N-[ (di i net hyl am no) sul fonyl ] - 7- oxo- 6- ( 2-
pi peridin-1-ylethyl)-5,6,7,8-tetrahydroi ndol o[ 2, 1-a]
[2,5]benzodiazocine-ll-carboxanide; 14- cycl ohexyl -
6-[ 2- (di net hyl am no) et hyl ] - N-[ (di et hyl am no) sul f onyl ]
-7-0x0-5,6, 7, 8- tetrahydr0|ndﬁlo[2,1 30 a]
[ 2, 5] benzodi azoci ne-11 car baam de;
14- cycl opentyl - 6-[ 2- (di et hyl am no) et hyl ] - 7- oxo-5, 6, 7,
8- tetrahydroi ndol o] 2, 1-a] [2,5] benzodi azoci ne- 11
-carboxylic acid; 14-cycl ohexyl-5,6,7, 8-
t et rahydr oi ndol o[ 2, 1- a]
[2 5]benzod|a200|ne 11 carboxyllc aci d;

o,
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a] [2, 6] benzodi azoni ne-12-car boxylic acid;
15- cycl ohexyl - 8- oxo- 6, 7, 8, 9-t et rahydr o- 5H i ndol of 2, 1-

w6 2a7j02¢44) benzodi azoni ne- 12- car boxyl i c acid; PCT/US2006/029635
13- cycl ohexyl - 6- oxo- 6, 7- di hydr o- 5H-i ndol o[ 1, 2-
d] [ 1, 4] benzodi azepi ne-1 0-carboxylic acid; and
phar maceutically acceptable salts thereof. The above
tetracyclic indol e-based HCV NS5B pol yner ase
i nhi bitors may be obtained follow ng nmethods A-E as
outlined bel ow, whegein di'fferent varimapl esk’my be

Mt t he specigjg;gtfﬁacyclic
ar Q\Qﬂde Jonh X\ VR 8dupling
>

(Whn

|\\' Yse ;;q poundotes he
_NYF B Ar g
X C; on A

Yoy N X C A§; o/ B
W - hal open A TdL4' 1) F n ti gnal
group nanlpulatlon 2) ri osure . Z WZ
deprotection \ N E-- \ i Ar RO2C Ay F v&*o A A

2- Bronoi ndol e i nternedi ate (prepared as deseribed in
publ i shed International patent application
W)2004087714) was functionalized on the indole _,

W), nlw?ogen to |ntrggucespwe cursor functionalp [X
P ~eRt her or both R%Ien§ ts WX of thel tBtHer.

~ ¥edi at ed cross- L ng E gy (egq. uzuki ,
rought in the*(ﬁmam@watl beafi_ng

Stg,| | e eMetpthashen
(4; pr ur§or funct nall?}‘a{ Yy e HiRk c,ﬁher 6 bot

tmeNe ment s Z/¢ enAmﬁummmmonal g §ﬁ§fm
?Eulon follo r?qg cl osure affordell &he°®
(Ieﬁracycllc systen1cEs§£r deprotectlon then y?eﬁded

the target jndal e carboxylic aci
ar ommtieheme Erel ofinpas FYHH’GP%"ﬁdﬂ rﬁPfS%j@ﬁﬂV%?lﬁ%e ghnygppropriately

protectm R}Ql@&dyﬁrbﬁﬂe‘lderﬂ?ﬁ'ﬁle 637 %ﬁfp&ZQ GazbamaXe pfotécted nikkdgen) can be reacted with
potassmm TR gutoﬁgl]ea or equ1v£1\ferg reaggnt and then reacted with an appropriately substituted chloro-
isoquinoline. The acid can then be esterified with acid in an appropriate alcohol solvent. These
conditions also remove the BOC protecting group on the proline nitrogen.

Scheme 2 describes the synthesis of the olefin containing amino acid portion. An amino
acid (either commercially available or may be prepared readily using known methods in the art) in which
the acid functionality is protected as an ester (for example, R=methyl) can be converted to amides A by
coupling an olefinic carboxylic acid utilizing a wide range of peptide coupling agents known to those
skilled in the art such as DCC, EDC, BOP, TBTU, etc. Preparation of the sulfonamides B can be
accomplished by reaction with the appropriate sulfonyl chloride in an organic solvent (e.g., THF) with an
amine base as scavenger. Urea derivatives C may be prepared by reacting the aminoester with a reagent
such as carbonyldiimidazole, to form an intermediate isocyanate (Catalano et al., WO 03/062192)
followed by addition of a second olefin containing amine. Alternatively, phosgene, diphosgene or
triphosgene may be used in place of carbonyldiimidazole. Cyanoguanidine derivatives D can be prepared
by reaction of the amino acid ester with diphenyl C-cyanocarbonimidate in an organic solvent, followed
by addition of a second olefin containing amine. Carbamate derivatives E may be prepared by reacting
an olefin containing alcohol with carbonyldiimidazole (or phosgene, triphosgene or diphosgene) in an
organic solvent, followed by addition of the amino ester.

SCHEME 2

51
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, J A\ ROZCi , HBr ROZC, H Br manipul ati on Br

X -W-hal ogen 2) tether ROZC H Br A A assenbly Br A
woOnRoZ/01M41" Pdl _ ' ring closure /X Y\ eX Y Z ZPCT/US2006/029635

deprotection H2C / Ar RO2C/ Ar A A Follow ng tether

assenbly out to the appropriate 2-hal oaromati c,

Pd-nedi ated ring closure afforded the fused

tetracyclic system Ester deprotection then yielded

the target indole carboxylic acids, with the C

romatic tethered to the indole nitrogem5 Method C

J¥ Y\ Metal Z,"Y' 1) Functional HZ H group N
R Ci Br 2 0 RR2ZC I / Ar manipul ation 2Ci Ar AA
"Pdl4' A 2) tether assenmbly A ring c osur‘éN\p(CQ%\R XY
W BNy EOCRjepr ot ecti on HOZC 11 /ﬂAr/RéC 11 Ags A A
The & aromgti c was introduced t he outset via

Pd- medi gt ed chess-coupling nethodol ogy (Suzuki,
Stille etc). The tet h%N\ﬁsOﬁ‘len built up, wth

cyclisation onto the indql e nitrogen finallyyglosing
the ring. Ester deprotecfion then yielded thge target B

i ndol e carboxylic acjfs, with the C2 aromat| ﬁr'\l-t- eEBeF{ ed
to the 10 indole nifrogen. Method D N
R3
\ |
I ) m
)m R4'N O
r+-N___NCN HNYCOZR c
HNYCOQR R3
R3

Following functionalization of the amine, the ester can be hydrolyzed under a range of
basic conditions known to those skilled in the art (Theodora W. Greene, Protective Groups in Organic
Synthesis, Third Edition, John Wiley and Sons, 1999).

Deprotection of the carbamate protecting group on the proline portion may be carried out
by a variety of methods known to persons skilled in the art (Theodora W. Greene, Protective Groups in
Organic Synthesis, Third Edition, John Wiley and Sons, 1999). To complete the synthesis of the
compounds of this invention, the amino acid derivative can be coupled to the proline derivative via a
wide range of peptide coupling reagents such as DCC, EDC, BOP, TBTU etc (see Scheme 1). The
alkenyl functionality may be introduced at this stage by palladium catalyzed reaction of a halide
substituent such as bromide or iodide, or other functionality such as a triflate with an organometallic
reagent such as a vinyl or allyltrialkyltin. Macrocyclization is then achieved by an olefin metathesis
using a range of catalysts that have been described in the literature for this purpose. At this stage the
olefinic bond produced in the ring closing metathesis may be optionally hydrogenated to give a saturated
linkage or functionalized in alternative ways such as cyclopropanation. The proline ester is then
hydrolyzed under basic conditions and coupled with the cyclopropylamino acid ester (the appropriate
alkenyl or alkylcyclopropane portion of the molecule can be prepared as described previously (Llinas-
Brunet et al., US 6,323,180) and subjected to an additional basic hydrolysis step to provide the final

compounds. The proline ester can also be hydrolyzed and directly coupled to an appropriately
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/X -Y1 1) functional group XY W Z' manipulationi Z
2) deprotection N RO2C Ar H2Ci Ar A A Fused
woetr7aayalli c i nternedi ates arising from Met hodBCRAUS2006/029635

underwent mani pul ati on of the functionality in the

tether prior to ester deprotection to yield the target

C2-tethered i ndol e carboxylic acids. 49 WO 2007/ 016441

PCT/ US2006/ 029635 Method E X-Y X-Y WZ carboxylate W

Z manipulationl )M HRCA R/ Ar A A C2-tethered

functionatigksll cyclopropydanying acidadydisnlipninside (vifighoan e piepated grcoydipg teWang X.A.

ot al. WOROAo0 614 y@lilid & shll(cBHPhmatTant pul ati on of t he

car boxyl at'e unctl onality Iql ve conpounds bearing

car boi%lﬁau&es Wah P usiigied | léqqums %eapb%ﬁ%ﬂa@d qw&wﬁaesaw e
prepare@ hecdoFingab SYiRnS BIWhatinG/ BEMRLEREDR, hdlo fRY asbcﬂxldi&)’.: @&S@pmpnately

rote

desir bleto t sensiti r eact
sobstinff3Gilo BRI R oGO S BAEPRAE & FRID Y o the rout
shown iacSkheawecld Iy fimeariditiorad ste aw BN groomedn bpictatled via displacanest reactions or
} cribed in Protective Goups in
metal n%?féﬂd%{?upéﬁ%%ﬁg%rﬂ? ed. J.F.W MOnmne, Plenum Press,
__MZS; and T. W Greene&PGM Wit s, Protectlve G oups
in Organic Synthegjs, John Wl ey &g, d edltlon

1999. The protectin Y s may be hB e 18020
i\‘ig e\MﬁbHEhnéTEt hOd kno ide EJipling

\\ eni Uk&@ﬂu

/C% ‘B ripeN prgt ease—nhebi tory “agti vityof—
tge presghto conpounds magg&m; tested usin gays
known in the art. One su ssay is HCV NSE'BC pr-ot ease
time-resol ved fl uorescende ?TRF) assay as descri bed
in Exanple 9. O her exanples of such assays are
described in e.g., International patent publication
WD2005/ 046712. Conpounds useful as HCV I\[§,g pr ot ease

W) nhipi tors woul dwhave a\/lll Iess 15 t han I/ﬁfbre

\a ably

| r@ferablyless“ digpiosy ena more

N . .
(4: prosseggq\peta%ws resentor;u B on dl so Lncl udes

ALINB 11T,

i ng €onp WI(
T S,Lflol S He.conpou N‘TYE gt
z\rr[i}’\giem\ i nventionlcgn e d\eagﬁndﬁtgf’ gpar ed 5Q‘I'L§¢HH§§
o;tﬂe fol |l owi ng F¥acyi Bn schenes and exanpbes: or R
O ¢R®
nDdlflcatlons t hereof? using readily avail able
st ar t iOlgfin mﬁtﬁémsadaﬁalysfseag&htﬂ& falielviag Rutbartinra bhaded species: F: Miller et

a1JAn§36%JJ ocsf%%r ?ﬁi%ﬂfgé Khm'%st%upfesc%ﬁ%?gﬁ Ho Spc 1 '1§99' $2125FOH: Scholl et

use=of ‘varia
al Org. Lh‘éﬁf@%ﬂ Ve 3kHovenida & atH&%(@z/@ﬂ07dﬁ&|1‘h§ﬂ1§ﬁtr§k¢‘flaﬂ J i Qrgt Ghagn 1999, 64,

8275. T@E Euht? ok th@sre%ataﬁlgts ﬁﬁ‘iﬁg‘ C(P(‘Qiﬁ% Iﬁe'?athgfs ek ar kridGh & the literature #e .g. Trnka
t her nore thods for preparing conpounds o

and Gryhbg 4%\%‘%’8%% %Olli 4bé8 readily
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apparent to the person of ordinary skill in the art in
light of the follow ng reaction schenes and exanpl es.
wonb@gsesat herwi se i ndi cated, all variabl es ar eras/US2006/029635
defi ned above. The follow ng reacti on schenes and
exanpl es serve only to illustrate the invention and
its practice. The exanples are not to be construed as
25 limtations on the scope or spirit of the
invention. General Description of Synthesis: The
conpounds of jhe present inventigrmay\be synthes)
gener al’ 7SsheesN and 3.

asseyt | i ned—n the
Pq,’LV\D 2007/ Oa6#41\PCT/ | 029635 R11 (W o Ru_
ol g B R n YL QMU m\ RS AN H RS 1) KQ-CB’uOb
cr' X1 "N An1d$ RGlpling X I N Vinglg u + BocN v/ O cl
2) Esteri FyPG 0 O OH /~ O N@DL uN O- I
(WnR11R§(WnR115(Wn \\Rl) J
o-t|onal N N N Hydrogenation N%tﬁthe5|s O or
@@ctlon- {zati o ( O( /0 2) Ester Hydrol

HNN
) Anlde 5Te | NRL ZNZOZNOY=0Ys OY=
0 R3 OCR oR3/ Scheme 1 (m=0-9) outlines the

hegms~of a“representatlve nol ecul e. An

I
-

(g
Sit

Structure L is the Zhan rutheninm metathesis catalyst RC-303 (Zhan catalyst 1B, RC-303, Zannan
Pharma Ltd.)

List of Abbreviations

BOP Benzotriazole-1-yl-oxy-tris-(dimethylamino)-phosphonium hexafluorophosphate
Brosyl chloride 4-Bromophenyl sulfonylchloride

CH;CN Acetonitrile

DABCO 1,4-Diazabicyclo[2.2.2]octane

DBU 1,8-Diazabicyclo[5.4.0Jundec-7-ene

DCC Dicyclohexylcarbodiimide

DCE Dichloroethane

DCM Dichloromethane

DMAP 4-Dimethylamino pyridine

DIPEA Diisoproylethylamine

DMF Dimethylformamide

DMSO Dimethyl Sulfoxide

EDC N-(3-Dimethylaminopropyl)-N-ethylcarbodiimide

Et;N Triethylamine

Et,O Diethyl ether

EtOAc Ethyl Acetate

EtOH Ethanol

HATU O-(7-Azabenzotriazol-1-yl)-N,N,N’, N -tetramethyluronium hexafluorophosphate
HBr Hydrobromic acid
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prot ected 4-hydroxyproline derivative (for exanple, a
carbamate protected nitrogen) can be reacted with

woab@gséa4m t - but oxi de or equi val ent reagent an#CThsm06/029635

reacted with an appropriately substituted chloro 5
i soqui noline. The acid can then be esterified with
acid in an appropriate al cohol solvent. These
conditions al so renove the BOC protecting group on the
proline nitrogen. Schenme 2 describes the synthesis of
HCl the ol ef i nHydwtlklpmd as¢f ani no aci d portion. An ami no
acid (eithegoppercially available or may be prepared
HOAe readily us?ﬁe known nmethods in the art) in which the
HOAt acid funct ildgbﬁqub’i“q%beﬁ%%‘tmée]leed as an ester (for
LioH exanple, RymefubMyliros@® be converted to am des A by 10
coupling an, ol efinic carboxylic acid utilizing a w de
MGC’Hrange of pgﬁwyﬂglcoupling agents known to those
MgSO,ski | | ed i nMdgeesami Sefach as DCC, EDC, BOP, TBTU, etc.
Preparatio t ul fonam des B can be acconplished
NaZSO“by reactio%oﬁ;?ﬁn@ﬁé appropriate sulfonyl chloride in
NaHCOan or gani ¢ Sedipdigaropatgy. | THF) with an anine base as
NaOH Scavenger. sUliga i&lokiati ves C may be prepared by
reacting the am noester with a reagent such as
NH(Cl car bonyl di iARBBE 1Y for m an i nt er nedi at e
NH,OH socyanat e AnsadrdmBgdretideal ., WO 03/062192) 15 fol | oned
NI by additiogvgémgf§econd ol efi n contai ni ng am ne.
© Aternatively "PHosgene, di phosgene or triphosgene
Pd/C may be usedallnliyph acerlyin car bonyl di i mi dazol e.
PhMe Cyanoguaniq%ﬂﬁngerivatives D can be prepared by
reaction of the am no acid ester with di phenyl
PPhs  C- cyanocar Héhedy®Phe®hing an or gani ¢ sol vent, fol | oned
RT Dby additiomroehtanseg@ad ol efin containing am ne.

Car banmat e rivatives E .pe prepared by reacting
TBAF an ol efin dcrgﬂ?béﬁbﬂ?lwa"fﬁ‘ﬂ%gﬁ%fﬂﬁvmth car bonyl di i m dazol e

TBTU (or phosgen@Benzvirjphod gddeNOV , Nlitghos theeiniiom tegrafl@oborate

organi c sol | | oned by addition of the am no
THE  oster . scnjéﬁ/agﬂ"%%“vxo 2007/ 016441 PCT/ US2006/ 029635

) m(MO A OYO HN CCPR HNYOO2R Y R3 R3 E H2NYCO2R
SyntheStBof MBrmbiimz® HNYCO2ZR R3  m

Synthesis of Intermediates A

Intermediate # Structure Name Lit. Reference

Al (1R,25)-1-Amino-N- Wang et al, US
(cyclopropylsulfonyl)-2- 6,995,174
vinylcyclopropanecarboxamid
e hydrochloride

A2 Ethyl (1R,25)-1-amino-2- Llinas-Brunet et

vinylcyclopropanecarboxylate | al, US 6,323,180
hydrochloride

Intermediate A3: (1R.2R)-1-Amino-N-(cyclopropylsulfonyl)-2-ethylcyclopropanecarboxamide
hydrochloride
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m R4-N O Ra-NYNCN HN CO2R C HNYCO2R R3 R3 D
Foll owi ng functionalization of the am ne, the ester
woam7mecdaydr ol yzed under a range of basic con@CTIUSD®6/029635
known to those skilled in the art (Theodora W G eene,
Protective Goups in Oganic Synthesis, Third
Edition, John Wley and Sons, 1999). 5 Deprotection of
the carbamate protecting group on the proline portion
may be carried out by a variety of nethods known to
persons skilled in the artC{Tﬁbﬁdora W G eene,
Protective Groups in HN I~ esis, Third
Edi tion, John Wl ey and SppsH 1999). To conplete the
synthesis of the conpounds of this invention, the
amino aci d derivative can e dotlpl ed to the proline
derivative via a w de range of peptide coupling
t )
step 1: LERBE EEHEN, B oo ton oo T 9 o RS0 b
z reaction of a halide
i Qdi de, or other
are’ an
fasla vinyl or

thls stage by pal |l adi um cat al
substituent such as bronide 0
functionality such 33/9
organonetallic rea ntigzc
allyltrialkyltin. Macrocyclization is then achi eved by
an ol efin netathesis using range of catal ysts that
have been described in the literature for this

A hyda@geﬂa&evesém wtamﬁrgr%rxé ta«gtﬁ atérgﬁlgncgl(ﬁfot) mﬁ; sfiapfp df féﬁ%&@ Q9R h8)-1-
|

0S
{Kcyclmw[w@ﬁaf)@amlpbg@f%} %V%Wﬁl%ﬁr@wl)i@bw%weé 250 mol) (Wan et a,
US 6,9950ir16} andrséd RlZ/@C{dﬂym ﬂbvt%,r 1r2a1t g)‘dﬁd myt&nﬁgJ (Ihe aéi:sel was placed under nitrogen

0 i R R P S oo R Pl st vy T el ves then
placed u:ﬂyleﬂ 10’9%93/059 whieh Aftet ) twstsethe {¢shad wappmogditd attresphatik pragsiire. The
reac’uonosrlurﬂJ \bééltﬁéﬁq}aﬁﬁgﬁéaacﬁ? dﬂﬂg Jeb(girdn Qxlfld ﬁlgk cm?lloﬁglyggr a(iﬂ)ﬂ (?4egrams wetted

ared as describ revi ous I nas- unet
w100 . meﬂwsolétossz@d 28193 g @stelétl@a Thesollrs fipdas mwdmth methanol (200

mL x 2)08Bd nibyidt dleythd sSlifdhs &@reﬂfoﬁéﬂnﬂﬁed Wfef lelided pleSYYRAY PRRE crude

i P B30 0 M35 B B0 et

°C and 26T BUSR0EE/ TIH2S6BE0n Fasrthdni sestiad,i azett (ayimhiey nadydpadit (B0 mL) was

added Vﬂlcddg\lggﬁ %&n%%%r%@%&gww gg"?ﬁﬁm@{ %Plr gv\%}g c a?etcc:iqg golomg
temperafyre,gid agm‘@ungté aftopythecupiddigiongl heptge éiﬂ@smlp)twas @dded. After one hour,
add1t10ﬂa§l%téh@ @2'50 RES WAk adied Y %Hchﬁéﬂ i%ﬁineql Uhd 8 AP %ﬁnﬁ%’edl}@r one hour. The

(wherei n

or to Scheme
solutlone\%aéﬁg H(gﬁ'ls gt&]c\ﬁls é}gseémlwr}@ytane@O%ﬁ%@ At fé|a,9d dried under reduced
pressurstolgdieitértsbuesd BRE)a - {[eo6uproplduienydfamaroifal@dngyiznazol i ne

n,a sequence simlar to the route
e&yhy&ﬁx%ﬁﬁmaggpﬁgﬁgsg )In a final additional step, an RS
group can be installed via displacenment reactions or

§) 'cvgbg’xawldeﬁi }{rochlorlde

n
(Intermediate A3)

HCI

A solution of the product from Step 1 above (92 g, 0.28 mol) in DCM (1200 mL) was
cooled to 0 °C and HCI bubbled through the solution for 10 min, the cooling bath removed and the
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J~A,OH/ 1) Boc renobval KO -Bu N Vinyl Coupling O 2)
Am de coupling BocNOX O d 11, 30 p 0/ N Boc Boc
wO200h0i6431V (VW) n (Nn AY RS AY A 1) Optional PCYUS2006/029635

N TN Hydrogenation O Metathesis or functional ization

Ol1 OO0 2) Ester Hy pl. (t 0O HN 3) Ami de coupling H-

HN R~ Z~-N O- Z N0 O 4) R5 Installation Z ONOR O

R3 OY R3 z 10 Aefin netathesis catalysts include the
foll ow ng Rutheni um based species: F: Mller et al J

reactionAprixtu@h etirredor 2 hoDiBrogen gas bubdld timoughy ‘qhg gq;gtnc;n @Bixtyg¢ foy 5 min and the

volatlleﬁg@a Qﬁﬁeﬁ‘ T%Sl&l%g&as z&g&ropZ@%’ﬂh @CI@Q anff i powder (75 g).
ef L, Hoveyda et al  US oo 0107138; K.

LRMS @(BT%X Eékdazﬁsfous 23érg Chem 1999, 64, 8275. The
utility of these catalysts in ring closing nmetathesis

Alternati®e M@Jakathﬂ efhdinBmé he Itérediate W3 1R@R\I- Trnka and

CI, 1-3C GSO1 Ru i Ru Cl
Pcv3 O Pcy3 F GH PaNN-Y¥ .c, ncCcR'd ~P
Ru, PLJ olt" o L

A mixture of (1R,25)-1-{[(cyclopropylsulfonyl)amino]carbonyl}-2-
vinylcyclopropanaminium chloride (0.05 g, 0.187 mmol) and palladium on carbon (10% wt., 0.01g) in
EtOAc (5 mL) was vigorously stirred under hydrogen atmosphere provided by a hydrogen balloon for 1
hour. The reaction mixture was filtered and concentrated to give (1R,2R)-1~

{[(cyclopropylsulfonyl)amino]carbonyl}-2-ethylcyclopropanaminium chloride (0.045 g, 89% yield).

Preparation of Intermediates B

Preparation of Intermediate B1: N-[(pent-4-en-1-vloxy)carbonyl]-L-norleucine;

H
/\/\/O\H/NYU\OH

Y

To a solution of 1-penten-4-ol (0.95 g, 11.0 mmol) in DMF (15 mL) at 0 °C was added
carbonyldiimidazole (1.79 g, 11.0 mmol). The reaction mixture was warmed to room temperature and
stirred for 30 min. L-norleucine methyl ester hydrochloride (2.0 g, 11.0 mmol) was then added, the
reaction mixture was heated to 50 °C and stirred for 15 min. Upon cooling, the reaction mixture was
diluted with ethyl ether and washed twice with water. The organic layer was dried over sodium sulfate,
filtered and concentrated. The crude product was purified by silica gel chromatography (gradient elution
10 to 90% ethyl acetate in hexanes) to afford 2.1 g (74%) methyl N-[(pent-4-en-1-yloxy)carbonyl]-L-
norleucinate as a clear oil.

To a stirred solution of methyl N-[(pent-4-enyloxy)carbonyl]-L-norleucinate (8.50g,
33.03 mmol) in THF (20 mL) was added 1IN NaOH (20 mL). This reaction solution was stirred at r.t. for
3 h, then acidified to pH 3 with 1N HCI and extracted with (3 x 250 mL) EtOAc. The combined EtOAc

layer was washed with 50 mL water, 50 mL brine, dried over sodium sulfate, filtered and concentrated to
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KL Structure L is the Zhan rutheni um net at hesi s
catal yst RC-303 (Zhan catal yst 1B, RC-303, Zannan 5
weher7macdsid. ) Li st of Abbreviations BOP PCT/US2006/029635
Benzotri azol e- 1-yl - oxy-tris- (di net hyl am no) - phosphoni u
m hexaf | uor ophosphate Brosyl chloride 4-Bronophenyl
sul fonyl chl ori de 10 CH3CN Acetonitrile DABCO
1 4- Di azabi cycl o[ 2. 2. 2] oct ane DBU
8- Di azabi cycl o[ 5. 4. 0] undec- 7- ene
give 7. @a P8V REthy Hdapedut axalegeoil d@@@w mr’Z@éﬂ bk i zalpdkar CioBnNO,:
244]. Dichl oronet hane DVAP 4-Di net hyl am no pyridine DI PEA
Di i soproyl et hyl am ne DM Di net hyl f ormam de DVSO
Di et hyl Sul f oxi de 20 EDC
Prepardtiofi 3f Ditereietivle B2 (2R3 pitleihy NP~ Ebday-H-eadl By icaibaey]afmindbutanoic acid
Triethyl am ne Et20 Di et hyl et h|e_|r &t OAc Et hyl Acetate
Et OH Et hanol 25 HAT
O (7- Azabenzotri azdf - 17yl )~ N\[N . NQH et ranet hyl uroni u
m hexaf | uor ophosphate HBr I—Iﬂirﬁfg\om c acid 54 WO
2007/ 6441 PCT/ USZOO6/ 029635 drochloric acid
%&PP@%&M i O B2 gy Brogupoy W&%@d&e%%ra?ws%@cﬂ &°C solution of 4-

pentenJlloQ"l' 12 188 .9 ko Hn@ Xdi Bsg!éné\(ﬂ@ﬁ gVes. hagl) in MISEN dioxane. The resultlng
T e e e e e e

was codadordl «wididnded ieheh and 1 N NaOH (76.2 mL) and L-ferz-butylglycine (10.0 g, 76.2

mmol) were added. The reaction mixture was warmed to 25 °C and stirred for 18 h. The dioxane was

removed in vacuo and the reaction mixture was basified to pH 12 with 1 N NaOH. The aqueous layer
was extracted with dichloromethane (3x 150 mL), then acidified to pH~1 with 6 N HCL. The aqueous
layer was extracted with dichloromethane (3 x 150 mL). The combined organic layers were dried over
MgSO, and concentrated to give the compound as a tan oil (13.7 g, 73.9% yield). LRMS (ESI) m/z 244
[(M+H)"; caled for C,H,NO, 244].

The following carbamate intermediates (B3-B49) were prepared using the chemistry described for the
preparation of (25)-3,3-dimethyl-2-{[(pent-4-en-1-yloxy)carbonyl]amino} butanoic acid (B2), by utilizing
the appropriate amino acid and alcohol or the preparation of N-[(Pent-4-en-1-yloxy)carbonyl]-L-

norleucine (B1) by utilizing the appropriate alcohol and amino ester.

Int

Amino Acid Alcohol Structure Name LRMS
(M+H)"

B1

L-Norleucine 4-Penten-1-ol ]H\/ 4 0 N-[(Pent-4-en-1- 2443
N Mo yloxy)carbonyl]-L~

\k norleucine

(Intermediate 1)

B2

o (25)-3,3-Dimethyl-2- | 244.2
{[(pent-4-en-1-
yloxy)carbonyl]amino

L-#-Butyl-glycine | 4-Penten-1-ol |HV
R

}butanoic acid




NHAOH Ammoni um hydroxi de N e Norl euci ne

Pal | adi um on carbon PhMe Tol uene 15 PPh3
wonri@geesh phosphi ne RT Room t enper at ure TBAF PCT/US2006/029635

Tet r abut yl ammoni um fl uori de TBTU

O Benzotriazol-1-yl-N,N,N , N -tetranet hyl uroni um

tetrafl uoroborate THE Tetrahydofuran 20 Synt hesis of

Pd/ C

Internmedi ates: Synthesis of Internmediates A
Internediate # Structure Nane L|t Ref erence Al _SSP
B3 |L- Valg%scfgéré ﬁ?@?ﬁé@f%yl ol QLC al 174 Walbek-4-en-1- 2303
vi nyl cycl|opr opanecar bpxam élohﬁﬁﬂfb%‘ﬂu&ri de A2
O Ethyl (|1R, 2S)- 1-am pho- 2- LI | nas- Byamet et H2N (| O
Vi nyI cycl opr opanecar boxylate al, Us 6,323,180 HCl
hydrochtaride tnterme ||at Ad (IR
B4 | L-t- B@Rl)rgl}*;mmn% le%%b?ﬁgﬁ sfgo\onyl )Nz{lé@t%yl cycl opr|@gaA
PCT) ug)z(goeiagréjg% o bo Hz|<<|4=ﬁk H 4%?3 Xtﬁ?a%ﬂ"-}er_
t ert - But yI *%F YHoxy y
((1R, 2R) -|1Fefaklyed Byar ppyl sul f onyl ) amethg}Lanlbenyl } -|2- et
hyl c, cl O%M,I)ffg%ggmte HOo,D ONN OH
B5 | L-+-Butyl-glycine | 5-Hexen-1-ol (k/ o N-[(Hex-5-en-1- 258.3
OT“\;-/U\OH yloxy)carbonyl]-3-
® > methyl-L-valine
B6 | L-Phenyl-glycine | 4-Penten-1-ol Lb 4 0 (2S)-{[(Pent-4-en-1- 264.3
O\EVN\;)J\O“ yloxy)carbonyl]amino
@ }(phenyl)acetic acid
B7 | L-t-Butyl-glycine | 6-Hepten-1-o0l (E/ o N-[(Hept-6-en-1- 2723
O\H/H\E/”\OH yloxy)carbonyl]-3-
° N methyl-L-valine
B8 | L-Cyclohexyl- 4-Penten-1-ol %V e (25)- 270.3
glycine o\lcl)/N\é)J\OH Cyclohexyl {[(pent-4-
O en-1-
yloxy)carbonyl]amino
}acetic acid
B9 | L-Phenyl alanine | 4-Penten-1-ol lHV 4o N-[(Pent-4-en-1- 278.2
o\g/N\;)kOH yloxy)carbonyl]-L~
\© phenylalanine
B10 | 3,33- 4-Penten-1-ol 'HV o 3.3 3-trifluoro-N- 2562
Trifluoroalanine OWgNﬁOH [(pent-4-en-1-
yloxy)carbonyl]alanin
e
B11 | L-z-Butyl-glycine | 4-Pentyn-1-o0l \ w0 3-Methyl-N-[(pent-4- | 242.2
O\Q,/N/I\iLOH yn-1-yloxy)carbonyl]-
L-valine
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A hydrogenat on vessel was charged with a nethanol
(1000 nmL) slurry of tert-butyl ((1R 2S)-1 5

woR0ayoaésapr opyl sul f onyl ) am no] car bonyl } - 2- vi ny PCY@IS2®5029635
pyl ) carbamate (164 g, 0.50 nol) (Wang et al, US
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© AN [(allyloxy)carbonyl]-

3-methyl-L-valine

Intermediate B50: N-{[(1.1-Dimethylpent-4-en-1-yl)amino]carbonyl}-IL-valine

Step 1: Methyl N-(oxomethylene)-L-valinate

A mixture of L-valine methyl ester hydrochloride (10.0 g, 59.9 mmol), DCM (300 mL),
and pyridine (19.3 mL, 240 mmol) was cooled in an ice / salt bath and a solution of 20% phosgene in
toluene (35.6 mL, 719 mmol) added dropwise, maintaining the reaction temperature below 5°C during
the addition. A white suspension resulted and after 1.5 h, the reaction mixture was poured into ice cold

10 1M hydrochloric acid and extracted with DCM (2 x 500mL). The combined organic phases were washed

with brine, dried over anhydrous MgSO,, and evaporated. Flash column chromatography on silica (95
hexane / 5 ethyl acetate) gave the title compound as a colorless oil (6.43g). '"H NMR (CDCl; 500MHz) &
3.94 (d, J=4.0 Hz, 1 H), 3.82 (s, 3 H), 2.24 (m, 1 H), 1.03 (d, J=7.0 Hz, 3 H), 0.90 (d, /= 6.5Hz, 3 H)
ppm.
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WD 2007/ 016441 PCT/ US2006/ 029635 B28 L- Cycl ohexyl -
5-Hexen-1-0ol 0 (2S)- 284.4 H glycine oyi OH
woyal7ohemy! {[ (hex-5- 00 en-1- yloxy)carbonyl . pCamismme/029635
acetic acid B29 L-t-Butyl-glycine (trans)-2-Allyl Ho
N-({[(trans)-2- 284.2 cyclopentanol o N OH
Al Iyl cycl opentyl ] oxy} Ref: J. Chem
carbonyl)-3-nethyl -L- Soe., Perkin valine Trans 1
(1994) 11, 1377. B30 L-Cyclohex | - 1-Met hyl pent - 4-
0 (2SMetipit NePreometiyldng L-valate12.8¢ g,ylaﬂrmm@lhwas dedtog- rnrzdwlhex-S—
en-2- am'?%t[b‘y(b; e@ﬁenﬂ(ﬁ%)hz&fsss -3&i1@he §f o1y &lno 3 in TI-IF (15mL). After 5

xyJ car bonyl }'am n Ass nz. tic acid
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yl)amm;,}c/:@y}g%yé}a fg@lﬁw(? Shen@.-9 mmol) in (20 mL). The reaction mixture was stirred at
RT under nitrogen for 18 hours then heated to reflux for 2 hours, cooled to room temperature and THF
removed by evaporation. Water was then added and the mixture extracted with DCM (4x). The aqueous
layer was made acidic with 1M hydrochloric acid and extracted with DCM (3 x 70 mL). The combined
organic extracts were dried over anhydrous Na,SO, and the solvent evaporated to give the title compound

as a white foam (2.25 g). LRMS (M+H)" =257.3.

The following urea intermediates (B51-B52) were prepared using the chemistry
described for the preparation of N-{[(1,1-dimethylpent-4-en-1-yl)amino]carbonyl}-L-valine (as described

in Intermediate B50), by utilizing the appropriate amino acid and amine.

Int

Amino Acid Amine Structure Name LRMS
M)

B51

L-+-Butyl-glycine | N-Methylpent-4- Lkl 3-Methyl-N-{[methyl(pent- | 257.3
en-1-amine Ny Hon 4-en-1-yl)amino]carbonyl}-

L-valine

B52

L--Butyl-glycine | N-Isopropylhex- % N-{[Hex-5-en-1- 299.3
5-en-1-amine N1

H\é/mon yl(isopropyl)amino]carbon
> yl}-3-methyl-L-valine

20

Step 1: Methyvl N-Hept-6-enoyl-3-methyl-L-valinate
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}acetic acid B34 L-Cyclopentyl- 2,2-D nethyl hex- (2S)-
298.3 0 glycine 5-en-1-0ol OyN of f Cycl opentyl ({[(2, 2-
weeba7/0de g. di net hyl hex-5-en-1- Chenz. (1991) PCT/US2006/029635
yl ) oxy] carbonyl }ami n 56, 1623. o )acetic acid 62 WO
2007/ 016441 PCT/ US2006/ 029635 B35 L- Cycl ohexyl -
2,2-Dinmethyl hex- (251)- 312.3 glycine 5-en-1-0ol y"oH
Cycl ohexyl ({[(2,2- Ref: J Org. dinethyl hex-5-en-1-
Chem (1991), yl)oxy]carbonyl}amn 56, 1623. o
)acetic acid B36 L-Cyclo tyI 2,2- (29)- 312.2
gl yci ne Di net hyl hept - 6- L 0M+Icyclopentyl({ [(2,2
en-1 -ol dinethyl hept - 6-en-§- Og.
yl ) oxy] carbonyl }ami n Chenf A4 980) 0) acetic acid 45,

5?3 SI ﬁgc% |6 %’%_?ﬁaglé¥ Ibehtgfgwl %]ufrﬁ&qo & (b% éwﬁé 6-hep?en01c acid (1.06 g,

8.26 muyd 1) EP@rsB gng2q maund) and H@Aa(iel?al & 846 mahoB3n ®MF (10 mL) was stirred at 22

°C for 2?5 ?ﬁ% e%%?c{}lt 1L<turel(&r£sad"l§tgefl %’I‘Lﬁl 1¥eou sagugaacf I[IJI-{(lﬁ(gt §@H1§%1 F{d extracted

cycC ent oX cl ne cycl opent
with EtOAT 3 ?05(UHILReTh)é cgm 4 m%mwgfﬁé &mh@é}’%’t@y@&r (35920 mL), brine (20

mL), drPe@ %Kérmampﬁﬂérécﬂ&ﬁtcb&eﬁtﬁitéa The ?Jﬂﬁlué—wﬁﬁc?@&ﬂatoglé‘phe(ﬂ-&?shlca gel,

eluting '(vggf ég,é |E6%9(é,lpe€<%t[e( tz» gn?g%e t&c‘ﬁa product'_él A2 g, 81%). LRMS (ESI) m/z 256.3
[(M+H)"; caled for Ci4HasNO;: 256.2].

Step 2: N-Hept-6-enoyi-3-methyl-I.-valine (Intermediate B53)

A solution of methyl N-hept-6-enoyl-3-methyl-L-valinate (1.40 g, 5.48 mmol) in THF
(10 mL) and 1N NaOH (10 mL) was stirred at 22 °C for 2 h. The reaction mixture was acidified to pH 3
with 1 N HC1 and extracted with EtOAc (3 x 150 mL). The combined EtOAc layers were washed with
water (50 mL), brine (50 mL), dried over Na,SOy, filtered and concentrated to give the title product (1.12
g, 84%). LRMS (ESI) m/z 242.3 [(M+H)"; caled for C3H,NOs: 242.2].

Preparation of Intermediates C

Intermediate C1: Ethyl (4R)-4-[(7-bromo-6-methoxyisoquinolin-1-yl)oxy]-L-prolinate hydrochloride

Step 1: (2E)-3-(4-Bromo-3-methoxyphenyDacrylic acid

/OD/\/CO?_H
Br

To a solution of 1-bromo-4-iodo-2-methoxybenzene (L. A. Hasvold et al, US
2004/0254159, EXAMPLE 57B) (33.45 g, 107 mmol) in MeCN (100 mL) was added acrylic acid (9.61
g,, 133 mmol), triethylamine (37.2 mL, 267 mmol) and palladium acetate (719 mg, 3.2 mmol). The
reaction mixture was heated to 90 °C for 40 min, cooled to RT and poured into 2.4 L IM HCI. After
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30

, )~ glycine en-1-ol Oo " OH nethyl pent-4-en-1-
Ref: Tetrahedron O yl)oxy]carbonyl}amn (1993), 49,
wo4dn7/0a6dpaceti ¢ aci d B40 L- Cycl ohexyl - 2,2- 0 ¢8)U52006/029635
326.4 gl ycine Dinethyl hept-6- YNOH Cycl ohexyl ({[ (2, 2-
en-1-ol o O dinethyl hept-6-en-1 Ref: J Og.
yl ) oxy] carbonyl }amn Chem (1980), o)acetic acid 45,
2685. 63 WD 2007/ 016441 PCT/ US2006/ 029635 B41
L- Cycl ohexyl - (trans)-2-Allyl HO (2S)-[({[(trans)-2-
stirringdquP 05nig) ttmofhlé wey Glterpd heaierdp ralugip BIQH (289 oilLopdovsd tesgito RT and
stirred R%t‘mghl THEREI w4? 1ARFA ARV WARE REL (§¥ebH hé@aﬁe 35 OFl)ﬁ_r,)ktb gwe desired
cetic acid Trans 1 (1994), 11, 1
Produch $ &WH)(f A1yl HO (25 -({[(1- 324.3 gI yCi ne
cycl opentyl) O o N OH Al lylcycl opentyl)nmeth nethanol

. bo I am' 0) f: J Og. (cyclohexyl)acetic
Step 2 ﬁomo t iyl , . B43 L-Cycl ohexyl -

2- Et hyI pent - 4- H O (25)~ yl ({[(2- 298.2

glycine en-1-ol o o NOH e ninkd- en-1 Ref:

Tet rahedron yl ) oxy] car bghyl n Lett. (1985), 26, 0)

acetic acid 6085. B44 L-Cycl o(BentyI (1-Al'lyl HO
(25 -4 b&rﬂion @t&l:})e odudt H6th 'S%pq}{@]i?-@f(@-@}/drﬂo ﬁm‘é’thbk}@iknyl)acryhc acid]

(12,5 gé@féy 1%3 gﬂi‘ ttbge tzg%gﬁlfl yspipggc)%%/ill Cg‘enAglp &94{@&6 5lethylam1ne
(9.49 nﬁ‘968.amnd>1).ihﬁ5 Blphenylphosphoryl azide (10.48 mL, 48.6 mmol) were added and the reaction
mixture stirred at RT for 1 h. The mixture was filtered through a pad of silica and eluted with ~1 L of
toluene, the volatiles evaporated, the residue resuspended in diphenylmethane (94 mL) and the mixture
heated to reflux for three hours (internal temperature 250°C). The reaction mixture was allowed to cool
to RT, stirred overnight, filtered and the solid washed with hexanes (100 mL) to give tan solid (7.4 g).
LRMS ESI" (M+H)" 254.1.

Step 3: 7-Bromo-1-chloro-6-methoxyisoquinoline

/O x
Br ~N

Cl

A mixture of the product from Step 2 (7-bromo-6-methoxyisoquinolin-1(2H)-one) (4.7 g,
18.5 mmol) in phosphorus oxychloride (30 mL) was heated to reflux for 2 h, cooled to RT, the volatiles
evaporated and the residue partitioned between 3M NaOH and DCM. The organic phase was dried over
Na,SO;, solvent evaporated and the solid triturated with Et,O (20 mL) and filtered to give a solid (3.75
g). LRMS ESI" (M+H)" 274.0.

Step 4: Ethyl (4R)-4-[(7-bromo-6-methoxyisoquinolin-1-yl)oxy]-L-prolinate hydrochloride (Intermedate

cl)

The title compound was prepared from the product of Step 3 (7-bromo-1-chloro-6-
methoxyisoquinoline), utilizing the procedure described in EXAMPLE 10, Step 1. LRMS ESI" (M+H)"
395.0.

Intermediate C2: Methyl (4R)-4-[(6-bromoquinazolin-4-yDoxy]-L-prolinate hydrochloride
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B45 L-Cycl ohexyl- (1-Allyl HO (2S)-({[(1- 296.3

gl yci ne cyclopropyl) 0 o NYCH Al lyl cycl opropyl )net y
worbdtaned41 O hoxy] car bonyl }am no Ref: Hely. Chi RAT/US2006/029635

) (cycl ohexyl )acetic Acta (1986), 69, acid 1655. B46

L-t-Butyl -glycine 2-Methylpent-4- HO 3-Methyl-N{[(2-

258.3 en-l-ol oyNCH nethyl pent-4-en-1 Ref:

Tetrahedron yl)oxy] carbonyl}-L- (1993), 49, 947.

valine 64 WD 2007/ 016441 PCT/ US2006/ 029635 B47

L- Cycl opentyl - (1-Ally 2S)-({[(2- 310.3 glycine

cycl opentyl) o o NYo" ‘ I c cI opentyl )met h net hanol

U oxy] carbonyl} ang S

(cycl opentyl)acetic Chern. O(1992) aci d 57, 1727. B48

L- Cycl opentyl - 2-Met hyl pent=4_H O (25)- 270.2 ~'~, ~

glycine en-1-o0l o o N OH Cycl opentyl ({[(2- Re

Tet r ahedr on net hyl pent Hlen- 0ORWe, 49, 947.

yl)oxy] carbonyl }alnin o )acetiic acid 0 B49

L-t-Butyl-glycine Allyl alcohol LOyitj OH N 215.2

Step 1: [A@Vdrydvosbaasonylde- 3-nmeth | -L-valine Internediate
B50:

N
N-{[ (1, 1- Di net hyl pent-4-e I)ﬁm’no]carbonyl}-L-vali
ne OH HNUN-O 10 Ste ~MErhsN

Bromoanthranilic acid (12.0 g, 55.5 mmol) and formamidine acetate (29.2 g, 281 mmol)
were combined in acetic acid (96 mL) and heated to reflux for 2 h. The reaction mixture was cooled,
concentrated to remove acetic acid and poured into water (500 mL). The reaction mixture was stirred
for 0.5 h and resulting solids filtered. The solids were air dried to give a tan solid (12.0 g). LRMS
(M+H)" =225.0.

Step 2: 1-tert-Butyl 2-methyvl (28S.4R)-4-[(6-bromoquinazolin-4-yDoxy]pyrrolidine-1.2-dicarboxylate
"
~N

0

N
Boc

Br

To a solution of N-boc-cis-hydroxyproline methyl ester (2.0 g, 8.15 mmol), 4-hydroxy-6-
bromoquinazoline (1.84 g, 8.15 mmol) and triphenylphosphine (2.57 g, 9.79 mmol) at 0 °C in THF (80
mL) was added diisopropylazodicarboxylate (1.98 g, 9.79 mmol) dropwise. The mixture was stirred at 25
°C for 18 h. The reaction was diluted with EtOAc (100 mL), washed with 10% aqueous Na,COs (2 x 50
mL) and water (2 x 50 mL). The combined aqueous layers were backextracted with EtOAc (50 mL) and
the combined EtOAc extracts dried over Na,SO, filtered and concentrated to an oil. The oil was
chromatographed on silica using 25 to 60% EtOAc/hexane to give the title compound (3.46 g). LRMS
(M+H)" =452.2.

Step 3: Methvl (4R)-4-[(6-bromoquinazolin-4-yl)oxy]-L-prolinate hydrochloride (Intermedate C2)
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5 A mxture of L-valine nmethyl ester hydrochloride

(10.0 g, 59.9 mmol), DCM (300 nL), and pyridine (19.3
wok0072440mol ) was cooled in an ice / salt bat RCanus2@6/029635

sol uti on of 20% phosgene in toluene (35.6 nL, 719

nmol ) added dropw se, nmaintaining the reaction

tenperature below 5C during the addition. A white

suspension resulted and after 1.5 h, the reaction

m xture was poured into ice cold 10 1M hydrochloric

aci d angh @xlioaet ﬁfértVUule‘ Z-Q@My( @SMqum-ﬁrom&ﬁlﬁnaﬁ&ﬂp4 ned

yl)oxy]aﬂﬂca@%lél}gzh%ga%& a Gggﬁ,raling]é X ne(@dnpf() ed 0 % was introduced

anhydre3HOTES)@gecqohyin O mhéﬂehdtﬁﬂ waO&mpexByNEPLC/ME t Th lreaction mixture was

concen?%g& dqfl)le wﬁ%ﬁﬁhgc&%i%gzg%ﬁéyﬁgdl%%yg 119 l&ﬁ)rrﬂlsstﬁ 8'et e title
compoqndK]}OgB W@W‘*’H) H3522.24 (m 1 H), 1. 03 (d, J=7.0
Hz, 3 H, 0.90 (d, J= 6.5Hz, 3 H ppmlSStepZ:
I\/bth (1, 1- d| met hyl pent - 4- en 1-yl)am no] carbonyl } - L-val
gdiate @3: Kt (4Rpd-NELbromo-Rehlargmsomunmlind glexy]-L-prolinate hydrochloride

PCT/ USZOOG/ 029635 Met hyl N-(oxorret hyl ene) - L-val i nate

(2.80 g, 17.7 mol) ma o 2- met hyl hex-5
en-2-amne [J Og 41(5) 855-863.] (2.00
g, 17.7 mmol) in THE 15rrL After 5 mnutes, the
reacti on m xture was evapora to glvethetltle

conpound as a solid whicfwas peidgrated wth hexane

and isolated by filtration (2H7lg) LRVE (M+H) + =

271.4. 5 Step 3:

Ny n-1-yl)am no] car bonyl }-L-vali
Step l'r':jéé nw%c;@%ﬂéﬁéﬂﬁo@ﬁ%% O)Ai]ilz\lfl i thi um hydroxide (54 niL, 54
mmol ) was added to N-{[(1,1-digethyl pent-4-en-1-
yl ) am no] car bonyl } - L- valj .94 g, 10.9 nmmol) in THE
(20 nmL). The reaction m way stirred at  RT under
ni trogen for 18 hour SBrf he ated ©o reflux for 2
hours, cooled to roomtenperatgire and THE 10 renoved
by evaporation. Water was then added and the m'xture

extracted with DCM (4x). The aqueous | ayer was
aci di cla sofptipmeh{aiogon-eroreiseainglingd-Ocs £ 3-8 810l wQQM(IOO mL) at 0

°C was laéwd(na:PBAY Q71%) 7.49 883 3aihb 1N €Lhe redcBRMNEs BISvERBLsEr WEdn temperature

for 24 g 8oy DO BB LB Ry R P i o TBED G} et
were dﬂlﬁl\eﬁel(m&bﬁ{mt ﬁtterﬂﬁ%oﬁhentilzﬁed'l’dﬂé cfnoinhtogﬂaplg:d wn fsﬂlca eluting with 5 to 15%
R i e R G T T

of N-{[ (1, 1-di met hyl pent - 4- en- 1 yl )am no] car bonyl }-L-va

Step2|7]§ﬁ)n(oa§3 dReeFJiPEEnolie | Nternediate B50), by utilizing
the appropriate am no acid and amng. Int Amino Acid

Am ne Structure Nane LR B51

L-t-Butyl-glycine N Met
3- Met hyl - N-{[ met hyl (g

Cl
7-Bromo-1-chloroisoquinoline 2-oxide (1.43 g, 5.56 mmol) and POCl; (20 mL) were
heated at reflux for 2 h. The reaction mixture was cooled and carefully poured onto a mixture of
ice/water (500 g), stirred for 1 h and the pH adjusted to 10.0 with 10M NaOH. The mixture was
extracted with chloroform (2x100 mL) and the chloroform extracts washed with brine, dried over
MgSOy, filtered and concentrated to give the title compound (1.40 g). LRMS (M+H)" =276.0.
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en-1-am ne NYN2CH 4-en-1-yl)am no] carbonyl}- o 1

L-valine B52 L-t-Butyl-glycine N-Isopropylhex- Y HDO
wOR((7Hess45- en- 1- 299.3 5-en-1-am ne NyNOH PCT/US2006/029635

yl (i sopropyl)arni no]carbon o yl}-3-nmethyl-L-valine 20

I nternedi ate B53: N Hept-6-enoyl-3-nethyl-L-valine H

OH NjJjO O Step 1: Methyl

N- Hept - 6- enoyl - 3-net hyl - L-val i nate 66 WO 2007/ 016441

PCT/ US2006/ 029635 Fi W N O o A solution of

L-tert-1eucine nethyl ester (1.00 g, 6.89 mmol),

Step 3: GEtm Plz@fhoﬂ( ﬁbl%&'o@ &lﬂor&@o 1nolé§l- ofY? m:ﬂ)rohrﬁ% (bcRBridb (Intermediate
dFIOKtiIg3 éZo ) DVF (10 ni)

C3) vvas stlrred at 22 Cfor 2 h. The reaction nm xture was

di | ut gihyg(zt -4OLBOHS- 3&&1@6@@%&4&1@@&@ molma)e,hyamdhlonde was
te

preparef] Sl bS] S et oot iBe A e e B g oL RENIPLE 10, Seep 1.
LRMS Gv+HE =(320.1. mL), dried over Na2SO4, filtered and
concentrated. The residue was chromatographed on

S|I|ca gel , elutlng wth 5 - 50%EtOAc/ hexane, to

IntermedjatecC4: Dethyli({R)-4 {[Fdiall : 04 RNSIaRS| ) nm z
256.3 [ (M+H) +, cal cd for C14H26|\I(13 256.2]. 10 Step
2: N-Hept - 6-enoyl - 3- net “ISyval i ne (Intermnedi ate B53)
A sol ution of nethyl =N

in THE (10 nmL) and AN NaOHO{10 nlL) was stirred at 22
C for 2 h. The reactlion m'xtErﬁ was acidified to pH 3
with 1 N HCO and extracHed N (3 x 150 nl).
The conbi ned Et OAc | ayers werd washed with water (50
m.), brine (50 nmL), dried over Na2SO4, filtered and
concentrated to give the title product (1.12 15 g,
849 LRI\/IS(ESI) mz 242.3 [(MtH) +; cal cd for

Step 1: oL ]. Preparation of Internediates C
Intermediate O : Et hyl

(4R)-4-[ (7-Dbrono- 6- rrethoxy qul oI|n I-yI)oxy] L- prol
i nat e hydrochl ori de HCl

l\l—hept-6-enoy|-3-rre:rr‘iﬁ/l-L-v linate (1.40 g, 5.48 mmuol)
|

7-Bromo-1-chloroisoquinoline (2.0 g, 8.25 mmol), bis(pinacolato)diboron (2.20 g, 8.66
mmol), potassium acetate (2.43 g, 24.7 mmol) and PdClLy(dppf)DCM adduct (0.337 g, 0.412 mmol) were
combined under nitrogen in dioxane (40 mL) and heated in an oil bath at 100 °C for 24 h. The reaction
mixture was cooled, diluted with EtOAc (100 mL) and washed with 10% aqueous KHSO,. The organic
phase was dried over Na,SOy, filtered and concentrated to an oil. The oil was dissolved in acetone (100
mL) and a solution of Oxone (5.07 g, 8.25 mmol) in water (20 mL) added over 2 min. The reaction
mixture was stirred for 10 min, diluted with aqueous sodium bisulfate solution and stirred for an
additional 20 min. and then concentrated to remove acetone. The resulting mixture was filtered to give
the title compound (1.4 g) which was used without further purification. LRMS (M+H)" = 180.1.

. X
o
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|
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Step 2: 7-(Allyloxy)-1-chloroisoquinoline
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\N~ CO2Et H 20 Step 1. (2E
- 3- (4- Br ono- 3- net hoxyphenyl acrylic acid 1~0O-~\v~CO2H
wenoommies4sol uti on of 1-brono-4-i odo- 2- et hoxybeaTas2006/029635

(L. A Hasvold et al, US 2004/0254159, EXAMPLE 57B)

(33.45 g, 107 mml) in MeCN (100 nL) was added acrylic

acid (9.61 g,, 133 mol), triethylamne (37.2 nlL, 267

nmol ) and pal | adium acetate (719 ng, 3.2 mmol ). The 25

reaction m xture was heated to 90 C for 40 mn, cool ed

to RT laBklojeisaawiaplingt-of (287w, 20004manol) ARd easiumaarbpgte (6.63 g, 20.34
mmol) #B@ ¢bR1H4AHh aggﬂlm 06 mP. %ﬁ@&lrreatférrzr rhiﬂg AQT br3Ridd 1276 ml, 20.34

t he SO|Id Iltered, heated to reflux in EtOH
mmol) ypg addeg e oReoB BOTTE SR T ) ™Sy Thy EactiopaHKEYas S with
aqueouS KHISQ, (ﬁ@fmlf,)l anll Bf@AL (&O(Qinmaaﬁh efikrad tﬂhe deghniEbLdHcheasadBove®Qried over

Ness 0GBl 6 RSBl S0 Gt o 0 ShP AT 5 g 085 o

an oil VBncthohdxﬁpcbmon steriog intthefrgrad LEMS QOH)SESRO.L

[ (2E) - 3- (4- br ono- 3- net hoxyphenyl )acrylic acid] (12.5

48. 6 mml) was azeotrlopedlvmth benzene and
eth AR P X ) P :8 €

68. 1 rHﬂéhﬂedﬂifBjCﬂW . lﬂdﬁrﬁ@&ﬁhﬂg ﬁblth@ﬁrb&@u& h@scﬁgedrﬂ& Example 10 Step

i B RPN BSEL TR B g T i

through a pad of silica and eluted with -1 L of

h tiles evaporated, the residue
Prepar&ﬁl’&lteﬁ}" g,ayegg,a henyhnet hane (94_ n) and the mi xt ur e

ethaned%ﬁgigﬂea gﬁﬁtﬂaﬁ(ﬁﬁhﬂ&f ) 3[HI Al tlU @%]d’i@:éldﬁ&dc%'}%ng&cﬁgQlcarbioﬁ/hc acid

RT, stirred overnlght filtered and the sol1d wash
wi th hexanes (100 nmL) to give tan solid (7.4 g). LRI\/S
ES1 (MtH) + 254.1. 15 Step A&_+4 Brono- | ’
- chl or o- 6- net hoxyi soqui ng e _xBr)()[ N d A mxture
of the product from Stef 2
(7- br ono- 6- et hoxyi soqui nol i p21(2H)-one) (4.7 g, 18.5
mmol ) i n phosphorus oxyghl or%@@ n.) was heated to
reflux for 2 h, cooled tlo RT, [the volatiles 20
evaporat ed and the resi dug par i ti oned between 3M NaCH
and DCM The organi c phas® xas dried over Na2SO4,
sol vent evaporated and the solid triturated with Et20

(20 nL andfllteredto give a solid (3.75 ). LRMS
Step 1: omo-7-tert-butyl-22-iodo-6.9-diox0-3.4.6.7,8.9,12.13.14.15-decahydro-

2H.11H-16.18-ethanediylidene-2.5-methanopyrido[2.3-k][1.10.3.6]dioxadiazacyclononadecine-4-
carboxylate

Ethyl (2R,48S,78S)-7-tert-butyl-22-i0odo-6,9-diox0-3,4,6,7,8,9,12,13,14,15-decahydro-
2H,11H-16,18-ethanediylidene-2,5-methanopyrido[2,3-k][1,10,3,6]dioxadiazacyclononadecine-4-
carboxylate (EXAMPLE 13, Step 1) (120 mg, 0.188 mmol) was dissolved in carbon tetrachloride (3 mL),
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Step 4: Ethyl
(4R) - br ono- 6- net hoxyi soqui nolin-1-yl)oy]-L-prolinate
woydrroabd4or i de (I nternmedate 25 The title conpeanaSwms/029635
prepared fromthe product of Step 3
(7-brono-1-chl oro-6- nethoxyi soqui noline), utilizing
the procedure described in EXAMPLE 10, Step 1. LRMS
ES] (MtH)+ 395.0. 30 Internediate C2: Mt hyl
(4R) - 4-[ (6- bronoqui nazol i n-4-yl )oxy]-L-prolinate
followeld yodl thpciddlitipn ofeN-bgowOc2ONid¢ (BT 6} 0.2F0TindB200 61t 02 8586z0yBperoxide (4

mg). Tlég AOh gmttlge wa's_| ea%dec reffux %n g; )ﬁ 'hGCJMe(a'lH&‘ Udnla%ﬁ e gﬁd the
t

ronpant ranl IC acl
resulting WF@&W& pisifigd en gitiea gep@ 06040 E es) tg y\w@} the title compound asa

whltef&a@r[mrlmg)ILWS@M»H)@HM(% ) and heated to reflux
or h.  The reaction m xture was cool ed, concentrated

to rem)ve acetic acid and poured into water (500 rlL).
Step 2: 'I(hE 4898)374@%@1921‘241@@ dthlosd-B HI667CB.9, fZDT3 &taﬁlvﬁro%ﬁl 1H—16 18-

gr Ve [
(Interm@jageD D). 1 tert Butyl 2- rrethyl

(2S, 4R) . | y
-di car t?oaisgq[ gtggpftggp&%&%ﬁs@ 134 Boc To & sol utjon

hl)go()( ¥4 Rl 3 TﬁF Remil), Ander

10 nitrogeyfwagjagdsd 1 gota}afyamé@tﬁpgp p)angwi @&9@({1@ the &aot@n fjxture stirred
for 30 Hi@hJ thedta BatEiDYOYti@r of PHASIAMMH-TARMe (003 (L., 843 GmoB). alifed. The reaction

mixturedmxjaglﬁzi atf ?oél{ %181[1 glﬂlﬁédj x&@i&é}érg gcd&%ec? W1t19 IN %ICT gndg;'(?ragtec? w1th EtOAc (x2).
The combinabppaniys varowasbet Wit lyinat drie bv@NagiO,OfilF@edynmicyntrated, and

]%lélb[ N
azeotrof?;iﬂpalﬂé g@(?lt ogi@ldr{lll egltte 51\%?&%5 Esegdﬂ i/e%%g]sg{ 3%\%Fag S M+H)
15 =6084ith 10% aqueous Na2C(13 (2 x 50 nL) and water (2 x 50
m.). The conbi ned aqueous | ayers were backextracted
Intermelata D PRGSLRY "L- 005 bR ol Aed, ELOAC, BXI BCLS ecanydro-
2H.111Did.18-Fheedivlidenas.s Mﬂqmaﬂh Eidl 06 ] Siokddixaadysioneha@drine-4-
carbo tlcac(a% Et OAc/ hexane to give the title conpound (3.46
RVS (MrH)+ = 452.2. 20 Step 3: Methyl
(4R) - 4-[ (6- bronoqui nazol i n- ) oxy] - L-prolinate

Step 1: Ethyl (2R.48.78)-15-bromo-7-tert-butyl-6.9-dioxo0-3,4.6.7.8.9.12.13.14,15-decahydro-2H,1 1 H-
16.18-ethanedivlidene-2.5-methanopyrido[2.3-k][1.10.3.6]dioxadiazacyclononadecine-4-carboxylate
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69 WD 2007/016441 PCT/ US2006/ 029635 To a sol ution of

1-tert-butyl 2-nmethyl (2S,4R)-4-[(6-bronoqui nazolin-4
wekyanogé4ayrrol i di ne-1, 2-di carboxyl ate (3.46 g, P6TAS2006/029635

mrol ) in dioxane (80 nL) at 0 C was introduced

anhydrous HC1(g) over 30 min. The reaction was

conplete by HPLC/ M5. The reaction m xture was

concentrated and the resulting solids were azeotroped

with diethyl ether (50 nmL) to give the title 5

conmpound (3.0 g). LRMS = 352.2. Internediate

C3: Ethyl

(4R) - 4-[ (7- br onp- 3-T

N .

I nolin-l-yl)oxy ]-L-prol
i nate hydrochl ori de
Step 1: 7-Brono- |

Br 6 NO HCO N. COZEt H
0 10 CI To a sol

{chl or oiSequi nol i ne 2-oxi de Br J)?N
_ i on ofE i O _~
. 3 . N .
7- br ono- 1- chl or oi soqui nolg nej (4]0 g, 15.8 mmol ) in DCM

(100 nmL) at 0 C was af \n_pegsﬁo(-W% 7.46 g, 33.3

mmol ). The reaction wasjal lowed to stir at room
tenperature for 24 hours/]ﬁiluted with DCM (100 nlL)

and washed with IN NaOH and brine. The DCM extracts

were dried over Na2SO4, filtered, concentrated and

c hr onditlod CpHE S ))on-teehe-¢-terebutyliocfydivka-h4.8, 7189, 1P51% 185 5-decahydro-

2H,1 lfﬁﬁﬁgﬁﬂg%&g?-gb -\élt?etﬁaagp}lrildg ﬂZ,QJ 153U &iio!(éhiaégbygl))nonla%e-él—

carbox: atgwéwc@;@i_aggqgﬁipg)ggtﬁ%gegﬁdﬁm dessgibey for Iggergrediate D1, Step 1, starting with
ethyl (27{;@7@;04%1-5%%@%9@@4&91,3,91,@2,232, mqh Sj&cé%ydﬂ?ﬁzml 1f}|51 éﬁ%
. re. 20. heated at reflux for
ethanedBTede F S el po U BS kot drEi S eah Sty e
(EXAMRUE HdStep o IRMS QUitHE =of90isce/ wat er (500 g), stirred
for 1 h and the pH adjusted to 10.0 with 1 OV NaCH.

The m xture was extracted with chlorof orm (2x100 nli)
: FOPURY -;l--.i et axy 0c9 G,-:A.'.‘_: EhOd.84 Aaa.‘. JedecaliyiredH.1 1H-

16.18-c@BEdiy NSNS mbinhit £ 86 290418 QDS BTHi6:@liBShel JorBhiRcihble carboxylic acid
title conpoun 1.40 g). LK + = .0, 7
(Intermedote)H1 6441 PCT/ US2006/ 029635 Step 3: Et hyl
(4R) - 4 fdiutioarod e podatl fn0$te O Uisrad, 01132 mydo))ax WeOEr @ mdl)iwas heated
at rochl.ori I r iate Ethyl . .
o 60 Ok SR OORUBAT R IE it oo agiefang o espiogrpicare ws
stirred foat 8. Ajcircedioh oriktde wea soegratydand thefresolmg sdsidoerwas gertBioned between
EtOAc %%%@E%ﬁ %23.0%%1% &Q%ﬂi@ﬁyé&%&re dbAGint O whited REA GBI GEed Ser Na,SO,,

) e .
filtered, and concentrated to yiePd the title compound as a white foam (68 mg). LRMS (M+H)" = 514.3.

Intermediate D3: Ethvl (2R.4S.7S)-7-tert-butyl-15-hydroxy-6.9-dioxo0-3.4.6.7.8.9.12.13.14.15-
decahydro-2H.11H-16,18-ethanediylidene-2.5-methanopyrido[2.3-

k][1.10.3.6]dioxadiazacyclononadecine-4-carboxylate

To a solution of ethyl (2R,48S,7S)-15-bromo-7-tert-butyl-6,9-dioxo-
3,4,6,7,8,9,12,13,14,15-decahydro-2H,11H-16,18-ethanediylidene-2,5-methanopyrido[2,3-

74



10

15

20

LRVS (MrH) + = 399.1. Internediate C4: Meth
(4R {[7-(allyloxy)isoquinolin-I-Xlloxyl-L-prolinate O
woO 2009005441 HCl \ N~\CO2Me H 10 Step 1: PCT/US2006/029635

1- Chl oroi soqui nolin-7-ol HON C

7-Brono-1-chl oroi soquinoline (2.0 g, 8.25 mmol),

bi s( pi nacol at o) di boron (2.20 g, 8.66 nmol ), potassium

acetate (2.43 g, 24.7 mmol) and PdCl12(dppf) DCM adduct

(0.337 g, 0.412 mmol) were 15 conbi ned under nitrogen
k][1,10i3r6]dlp:od mresy (ld@nadepinatidtatbertlae (lhtarmeadiati D2, 158epH) 619 100.161 mmol) in
acetone! (9 '}rﬁg 42 add-&? £sdl olf Qﬂlgr Rkt Em P26 Ol Bfin 1D The reaction

washed wi'th 10% ag ueous K
mlxturw SW@ialﬁﬂte daﬂhfas Tnakererh pengeriagd, mzwsuhmgﬂtﬂ%#“é@a%lﬂaned
betweel@DGMfzﬁfdrfﬁbq%)t Thébonihed ofd¥@icPhhse¥VaEre hasiied W@ bring dried over Na,SOy,

ne (100 and.a sol uti.on of..Oxo
fered g eSipenofed TEEVAT POSG ey PUIIRREY SUR DAY Offpd0Ae in hesancs
to yieldrtiatitte compounidyab bl mditevioamg8 T mge d.HMS (MOH)Ti=528@i | uted wi th
aqueous sodi um bisulfate solution and stirred for an
20 addltlonal 20 m n. and then concentrated3aolren0%e

er purification. Mi+H) + .1. Step 2
ggb%)CLE—‘—"%AJIy) 1-chl or oi soqui noline O/ N c 71 WO
2007/ 016441 PCT/ US2006/ 029635
1- Chl or oi soqui nolin-7-ol (4.87 gin, 20,34 nmol) and
cesi um car bonate (6.63 34 mmol ) were combined in
acetonitrile (100 nL .t|r ed for 2 mn. Alyl
brom de (1.76 L, 2033 ‘
reaction mxture stirged for530 mn. The reaction
mxture was diluted With afugous KHSO4 (40 nli) and
Et OAc (100nmL) and st\rred. ﬁﬁgz\ﬁﬂ@@p+c extract was
renoved, dried over 51Na2SO4| concentrated and
chronatographed on S|Prﬁf w8ing 20-50%
Et OAc/ hexanes to give 0y85:g of an oil which
solidified upon storing |ﬁ¢\he freezer. LRV (M+H) + =
220.1. Step 3: Methyl

(it er Pt o] B RSt ST
3,4,6,7,80¢lardj1ag S-td@cahit&o-pHQCtHdMﬂﬁ ctiasatiylidegk-1 ﬂnﬁﬁﬁﬁﬂ'ﬁyﬁdc{mﬁ—
K[, 103.,t a']\c}g qclgéciopggac§e (43r i a%%él)(%ﬁr%nn%&aﬁé @%ﬁﬁegxgaf éﬂ%‘nol) in DCM
(3 mL) Ivsms eddwé BC@t(él 1B4,:0.191 mmol) and the reaction mixture stirred for 4 h, filtered,
concen(rgtg%i %1%1 t¥1§}e53185§fe§1d1?§4ﬁt¥ fied éi Elﬁgaogeﬁéog/“ 190X ReePné it AMP1oVsield the title

-0oct ah
compound as a whlte sohd (59 mg). LRMS (M+H) =526.5.
Intermediate D5: Ethyl (2R 48S.78)-7-tert-butyl-6.9-dioxo0-22-(trifluoromethyl)-3.4.6.7.8.9.12.13.14.15-
decahydro-2H.11H-16.18-ethanediylidene-2.5-methanopyrido[2.3-

k1[1.10.3.6]dioxadiazacyclononadecine-4-carboxylate
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et hanedi yl i dene- 2, 5- net hanop

r[2,3-k][1, 10, 3, 6] di oxadi azacycl ononadeci ne- 4- car boxyl
woeoamiéi4N (Il 01 SOH O /N AQO[ ~ 15 d1\ pCcBuspo0dn29635

Et hyl (2R 4S,7S)-15-brono-7-tert-butyl-22-i odo-6

9-dioxo-3 46 7 89 12 13 14 15-decahydro-

2H, 11H 16, 18- et hanedi yl i dene- 2, 5- et hanop ry

ido[ 2,3-k][1, 10, 3, 6] di oxadi azacycl ononadeci ne- 4-

carboxylate Br ""N O /off O /N-O TIO ( 20 Ethyl

(2R, 4S,79)-7-tert-butyl ; 22-i odo- 6, 9- di oxo0-3, 4,6, 7, 8, 9,

12, 13, 14, 15- decahydr o-

2H, 11H 16, 18- et hanedi yl i

[ 1,10, 3, 6] di oxadi azac

(EXAMPLE 13, Step 1) (120

di ssol ved in carbon t@trac ride (3 nm), 72 WO

2007/ 016441 PCT/ US2006{ 029 Bltowed by the

addi ti on of N bronosuc |dLY)geo(37 ng, 0.207 mmol) and

catal yti c benzoyl peroimae (4° mg). The reaction

m xture was heated to ré&fL4x under N2 for 3 h, cool ed

and concentrated and the resulting residue was

purified on silica (10-60% Et OAc. i n _hexanes) to

yi el d Torsolujien ef ey 7S -tert-bythk-3ciofie&thdioxe 3. %@3 8,9,12,13,14,15-

decahyd-erﬁ 10 M lt-eth%ﬁ&hﬁlde& ﬁ-ﬁi@ﬁlanopyndo[z 3-

k][1,10 g%@lcy{g\dl& Yo ?ffe %TFX_T_%?@/%Q{%&%&JQPBE % cé)t(ep 1’)3 (ZAS g,%i0§9 Sranmol) in

DMF (1ei byeak egdﬂ¢diﬁﬂbyl£ﬂu5roﬁl&ﬁﬁbﬁﬂdﬁlﬂbﬂod@@a2¢ @-085 pil, 0.0] Bmbipliankcopper (I)
iodide (%9 I az(?‘[:%d o&?nfn on of \ff%s%%gt ?C%l g? G(F ﬁ’lcz{ 8@{0@&% & Eﬁ’lﬂ gooled

a so

ﬂltered@ownﬁm yod the Tsitifgrepiiye pwmﬁéé pn énbcarget ﬂ@‘éetﬁ 50%e50A¢l u@@xaneS) to
yield thl Ml@&ﬁ@%ﬁﬁdﬂ!‘a wHd sOnd @6 migh LTItﬁs Q101+ +1tgp 0. 09 mol ),

e reactlon n1xture stlrre 3 n1n and then a
dig 3] 4 -Tnl8 D, : 7 3llecah dro-

, 5- met hanopyri do[ 2, 3- k]
@deci ne-4- carboxyl ate
, 0.188 mmmol ) was

2H, qumpi S)etl@éﬂécﬁdldeﬂ_élﬁ srneaﬁhmﬁdormﬂmw 3V6ﬂ&oﬁddia&£o@doiﬁdhﬁde@ﬁle-4-
carbo g n, diluted with water, acidified with IN HCO and
racted with Et OAc (x2). The conbi ned organi cs were
washed with brine, dried gver Na2SO4, filtered,
concentrated, and azeotroped fromEt20 to yield the
crude title compound as k yellow solid (36 ny).
LRVS (MrH) + 15 = 608. 4.

To a solution of ethyl (2R,48S,78S)-7-tert-butyl-22-iodo-6,9-diox0-3,4,6,7,8,9,12,13,14,1 5-
decahydro-2H,11H-16,18-ethanediylidene-2,5-methanopyrido[2,3-
k][1,10,3,6]dioxadiazacyclononadecine-4-carboxylate (EXAMPLE 13, Step 1) (75 mg, 0.118 mmol) in
DMF (1.5 mL) was added copper (I) cyanide (32 mg, 0.353 mmol) and the mixture heated to 150 °C in a
sealed tube for 4 h. The reaction mixture was partitioned between EtOAc and saturated NaHCO; (x3).
The combined organic layers were washed with brine, dried over Na,SOy, filtered, and concentrated.

The resulting crude material was purified on silica gel (10% to 50% EtOAc in hexanes) to yield the title
compound as a white foam (40 mg). LRMS (M+H)" = 537.4.
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I nternedi ate D2:

(2R, 4S,7S)-7-tert-Butyl - 15- net hoxy- 6, 9-di oxo-3,4,6,7,8
WO2@A14431 14, 15- decahydr o- PCT/US2006/029635

2H, 11H 16, 18- et hanedi yl i dene- 2, 5- met hanopyri do[ 2, 3- K] {

1, 10, 3, 6] di oxadi azacycl ononadeci ne-4- carboxylic acid

eOl eN O tt- S "I 0/ OH N." 0 ~0 20 Step 1:

Et hyl

(2R 4S,7S) - 15-bronp-7-tert-butyl -6, 9-di oxo-3,4,6,7,8,9
, 12,13, 14, 15- decahydr o- 2H, 11H

gmbggﬁﬁ_ OO 0 Ethyl

(2R, 4S,7S) - 15-brono-7-tert-butyl -6, 9-di oxo-3,4,6,7,8,9

, 12, 13, 14, 15- decahydr o-
2H,11H-16,18-ethanediy|i
[ 1, 10, 3,6] dioxadiaza
was prepared accordi ng
Intermediate DI, Step|{l, stadrting with 5 ethyl
(2R, 4S,7S)-7-tert-buyyl -6, j oxo-3,4,6,7,8,9,12,13, 14

, 15- decahydr o- 2H, 11 6,18t:ﬂ\ o)
ethanedlyl|dene 2, 5- \gggfldo[Z 3-k] [ 1, 10,3, 6]
dloxadlazacyclononade0| - -cafboxylate ( EXAMPLE 11,

Step 1). LRMS (MtH) + = 045. Step 2:
(2R 4S,7S)-7-tert-Butyl - 15/ nmet hoxy- 6, 9-di oxo-3,4,6,7,8

,9,12,13, 14, 15- decahydro 2H, 11H 10

Step 1: ]Efih& Ereidianedi b 9eae-aRoxe2PRINABARY 46101 &, Br, i(sldelahib@pofﬂzﬂ 11H-
Jdloxadlazacyclononade0|ne 4 carboxyllc acid_ .
16.18-ethppadiylidene-4.5ymethanonpyridol2,3-k H 1.10,8.6]dioxadiazagyclenonadec, d-c3 bX late
nmg, 0.132 mmmol) NbOH (4 m.) was heated at 60 C
for 6 h. Sodium hydraxide (1N,  0.528 ni, 0.528 mmol)
was added and the rg m xture was stirred for 4
h. The reaction mxXt flas concentrated and the
resul ting residue)was partitioned between 15 Et OAc and
IN HC1 (x2). The[ organi ayers were conbi ned, washed
with brine, dried overQil&ﬁﬂh//filtered, and
concentrated to yicel di_t to tl e conpound as a white
f oam (68 ). LRI\/IS\(k)fM+= +°= 514. 3.

N
Nitrogen was bubbled through a solution of ethyl (2R,48S,7S)-7-tert-butyl-22-iodo-6,9-
diox0-3,4,6,7,8,9,12,13,14,15-decahydro-2H,1 1 H-16,18-ethanediylidene-2,5-methanopyrido[2,3-
k][1,10,3,6]dioxadiazacyclononadecine-4-carboxylate (EXAMPLE 13, Step 1) (90 mg, 0.141 mmol) in
toluene (2 mL) for 30 min. Tributyl(vinyl)tin (0.049 mL, 0.169 mmol) and tetrakis(triphenylphosphine)
palladium (0) (16 mg, 0.014 mmol) were added and the reaction mixture heated to reflux for 2 h. The

nadeci ne- 4- carboxyl ate
Nprocedure descri bed for

cooled reaction mixture was concentrated and the residue purified by chromatography on silica gel (10%
to 60% EtOAc in hexanes) to yield the title compound as a clear oil (58 mg). LRMS (M+H)" = 538.5.
Step 2: Ethyl (2R.4S.7S)-7-tert-butyl-22-ethyl-6.9-diox0-3.4.6.7.8.9.12.13.14.15-decahydro-2H.11H-

ido[2.3-k1[1.10.3.6]dioxadiazacyclononadecine-4-carboxylate

(Intermedate D7)

To a solution of ethyl (2R,4S,7S)-7-tert-butyl-6,9-dioxo-22-vinyl-
3,4,6,7,8,9,12,13,14,15-decahydro-2H,11H-16,18-ethanediylidene-2,5-methanopyrido[2,3-
k][1,10,3,6]dioxadiazacyclononadecine-4-carboxylate (58 mg, 0.108 mmol) in ethanol (5 mL) was added
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Internmediate D3: Ethyl (2R 4S,7S)-7-tert-but
| ~ydr oxy- 6, 9-di oxo-3,4,6,7,8,9, 12,13, 14, 15 dec
wahyairooe4H, 11H 16, 18 - et hanedi yl i dene-2, 5 PCT/US2006/029635
- met hanopyrido [2, 3 - 20
k][ 1, 10, 3, 6] di oxadi azacycl ononadeci ne- 4-car boxyl ate O
IN OOf/ HO /NOO OT To a solution of ethyl
(2R, 4S, 7S) - 15-brono-7-tert-butyl -6, 9-di oxo-
3,4,6,7,8,9,12,13, 14, 15- decahydr o- 2H, 11H 16, 18- et haned
10% pallayliund@mrbm Batipst k%hm@y rlibel cantldg-mlmre\/\@SZ’@@W oleytydrogen balloon

and stlrrE ll'@gogﬁé 20 Mixture was ﬁltered concentrated and the title compound was
di oxadi azacyc| ononadeci ne- 4- car boxyl a

obtamed(qsmhetﬁiﬁ@m(é @gpoL RS @MY T89-3my, 0.151 mmol ) in

acetone (1 nL) was added a solution of S|Iver nitrate
38 6 )

5
E)QM e conbl ned orgam c phases
i1 IO?gfdmg stie oo%gl?arqggo‘% %éa%%?’ll-%d over Na2SO4, 5 filtered,
and concentrated. The crude product was purified on
silica gel (15%to 60% Et GAc.in hexanes) to yield the
title conpound as a vvhitg (37 ng). LRVB (MrH) + =
528.8. Internedi ate D4: (2R 4S
7S)-7-tert-butyl-6,9, 15 -34678912 13, 14, 15
-decah dro- 2H 11H 16
18- et hanedi yl i dene- 2, 5- mﬁeﬁyru do[ 2, 3-k] [1, 10, 3, 6] d
i oxadi azacycl ononadeC| ne- °4 O carboxylate OI / /N O
OYN~-O O O To a solution of—et hyl
(2R 4S,7S)-7-tert-butyl - 15- hydr oxy- 6, 9- di oxo-
Step 1: Bt @mhs&ﬁ%%ﬁ%@ﬂzz%a@l@@ @ﬁn&l{eﬁwit,'l%}dﬂnl?,@aéﬁs,@tlbam 15
10 decah |y| [ cenel- 15 ] ar110pyr| d[

Grradeci-ae- 4- car boxyl at e
K)[1.10.8. Bmcﬁamb@ﬂ@ommﬁemcmxv&ielss mml) in DCM (3 nl)
was added PCC (41 ng, 0.191 nmol) and the reaction
m xture stirred for 4 h, red, concentrated, and
the resulting residue p on silica gel (0%to 5%
acetone in DCM to yield theotitle conpound as a
white solid (59 nm). '—'VS(’WBZ% 526.5. Internediate
D5: Ethyl (2R 4S
7S)-7-tert-butyl -6, 9-di oXp‘ZJZ\O(Otrlfluororrethyl) 3,,6,7
,8,9,12, 13, 14, 15- 20 °
decahydro 2H, 11H- 16, 18-et h di vl i dene- 2, 5- met hanopyr i
do[ 2, %gﬁ%fRAS 7S) -7- c§clocpen 1-22- 10do—12 ,12-dimethyl-6,9- leXO-

£1 10 di oxadi a 1¥ ononadeci ne- 4- car boxyl a
3,4,6,7,8,9,12,13,14,15-decahydro-2H,1 1 H-16,18-(ethanediylidene)-2 5—methanopyr1do[2 3-

15 k][1,10,3,6]dioxadiazacyclononadecine-4-carboxylate was prepared according to the procedure described
for EXAMPLE 13, Step 1 using ethyl (2R,4S,7S)-7-cyclopentyl-12,12-dimethyl-6,9-dioxo-
3,4,6,7,8,9,12,13,14,15-decahydro-2H,11H-16,18-etheno-2,5-methanopyrido[2,3-
k][1,10,3,6]dioxadiazacyclononadecine-4-carboxylate (EXAMPLE 15, Step 1). LRMS M+H)" = 678.3.

20  Step 2: Ethyl (2R.4S,7S5)-7-cyclopentyl-22-ethyl-12.12-dimethyl-6.9-diox0-3.4.6.7.8.9.12.13.14.15-
decahydro-2H.11H-16,18-(ethanediylidene)-2,5-methanopyrido[2.3-
k][1,10.3.6]dioxadiazacyclononadecine-4-carboxylate (Intermedate D8)

Ethyl (2R,4S,7S)-7-cyclopentyl-22-ethyl-12,12-dimethyl-6,9-dioxo-
3,4,6,7,8,9,12,13,14,15-decahydro-2 H,11H-16,18-(ethanediylidene)-2,5-methanopyridof2,3-
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75 WD 2007/ 016441 PCT/ US2006/ 029635 F F F N O OyN 1
"0 0 OTo a solution of ethyl
WO2R740%6445) - 7-t ert - but yl - 22-i odo- 6, 9- di oxo- 3, 4p6T/TSB008/029635

12,13, 14, 15- decahydro-2H, 11

H 16, 18- et hanedi yl i dene-2, 5 -nethanopyrido [2, 3 -

k][ 1, 10, 3, 6] di oxadi azacycl ononadeci ne- 4- car boxyl at e

(EXAMPLE 13, Step 1) (25 ng, 0.039 nmmol) in 5 DVWF (1.5

3 was added mnet hyl fluorosul phonyl difl uoroacetate

K1[1,10,36]diegdigtacydompaslepnof-rarhereylasoipeimediate DY) oigp arépa(rgtawdmg to the
proceduQe ée%&lﬂéﬁ%r)lntemﬁxaf@]f/t W2 eﬁ@ﬁ(2ﬁel@t7§'ﬂ7k§%lép§9typ22 1ddét12,12-dimethyl-

ncent r at ed,
6o S e G 16 T G T S e B>
K[1,10,8 8 H&lEEOAGorionadaeianesbotydate. YILRNIS (WKE)t= 3808. conpound
as a white solid (20 ng). LRVS (M+H) + = 580. 5.
Interrredl ate D6: Ethyl (2R 4S 7S) 7- tert but
Adte texct 228 6.94d] 17.85.13

: y
carboxydicgtidi oxadi azacycl ononadeci ne- 4- car boxyl at e N I o
INO O O To a solution of ethyl
(2R, 4S, 7S)-7-tert-butyl - 227 odo- 6, 9-di oxo-3, 4, 6,7, 8,9,
12, 13, 14, 15- decahydro- 2H - 16, 18- et h ane

.118 rmol) in DW (1.5
e (32 ng, 0.353 nmol)
and the m xture heated\to 156 Ha seal ed tube for
4 h. The reaction mxtuyje T;%o titioned between

Et OAc and saturated NaHCE8 (3)°  The conbi ned organic
| ayers were washed with lor I/P"e\ dried over Na2SO4,
filtered, and concentrated. ' The resulting crude
material was purified on silica gel (10%to 50% Et OAc

in he%)m&%ﬁ/é@)l KIB?7S)17ttlel% ba@l-,@pfasa&@@dh@@ B4 9hi30e2,13,14,15-
m (40 76 WD 2007/016441

decahﬁf@'?ﬂlé%kﬁ@%@és@yh ept- 2% %eg}agwngé[z 3Ethyl (2R 4S 7S
K][1,10:376]diexAdiabatk MbnAAdeeinbyl cafboylst: (F0OAMPUE 63, Bté D (1195 @ 0506 mmol) in

MeOH é‘?‘ﬁ}gf&%h%géff soglilfmi&%hckx]ldeqa_(}"/g rgl{/lgéﬁe(gj i’ymL d(?@l% mimol) and copper (I)

iodide @]nak, 6046 mawc Jfb¢ madivadextiureevas heatettb R0 °Q ittlee microwave for 20 min,
cooled, sodium hydroxide (1N, 1.0 mL, 1.0 mmol) added and the reaction mixture was stirred for 4 h.
The mixture was filtered, concentrated, and the residue partitioned between EtOAc and IN HC1 (x3).
The combined organics were washed with brine, dried over Na,SOy, filtered, and concentrated to yield
the crude title compound as a yellow oil. LRMS (M+H)" = 514.4.

Intermediate D10: (2R.45.75)-7-Cyclohexyl-22-methoxy-6.9-dioxo0-3.4.6,7.8.9.12.13.14,15-decahydro-

rido[2.3-%][1,10.3.6]dioxadiazacyclononadecine-4-

carboxylic acid
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N OHOB/ O N.0OOO 5 Step 1: Ethyl (2R 4S

7S)-7-tert-butyl-6 9-di oxo-22-vinyl-3 46 7 8 9 12 13
wo2odrdidacahydr o- 2H 11H 16 18- et hanedi vl i deneP@T1/US2006/029635

5- met hanopyrido[2 3-k][1 10 3

6] di oxadi azacycl ononadeci ne- 4-carboxvlate N O ry o

IN O ONtrogen was bubbl ed through a sol ution of

ethyl (2R 4S,7S)-7-tert-butyl-22-iodo-6,9- 10

di oxo-3,4,6,7,8,9, 12,13, 14, 15- decahydro-2H, 11H 16, 18-¢

thanedlylldene 2, 5- met hano yrido[ 2, 3-

k][1, 10, 3, 6]d|oxad|azacyc deci ne- 4-car boxyl ate

(EXAMPLE 13, Step 1) (90 BN 141 mmol ) in  tol uene

(2 mL) for 30 min. Tributyl (W nyl)tin (0.049 nL, O0.169

nmol ) and tetrakis(tri henyl@ﬁ@ggﬁine) pal | adi um (0)

(16 ng, 0.014 mmol) were addgd land the reaction

m xture heated to refluxjro f. The cooled reaction

m xture was concentrated apd\t he residue purified by

chromat ography on silica g (10% 15 to 60% EtQAc in

hexanes) to yield the title conpound as a clear oi
: A 6,780 171 2141%e1§r- 501
Mﬂ@&hﬁeﬁ:ﬂﬁi&mov@dmak]{ 1 II.(B3 &Bmﬁdﬁma@lmbmdﬂ% Zﬁcalrbopfiylate
5- net hanop, r~
ido[2,3-k]j1,10, 3, 6]diox
viate (Internedate D7) "sol ution of ethyl
(2R 4S,7S)-7-tert-butyl-6, 9°di oxo-22-vi nyl 20
3,4,6,7,8,9,12,13, 14, 155 de ro- 2H, 11H 16, 18- et haned
i yl i dene- 2, 5- net hanopyr Pd8L2.3-
k][ 1, 10, 3, 6] di oxadi azacyel.égonadeci ne- 4- car boxyl at e
(58 mg, 0.108 mml) in et ol (5 nm) was added 77 WO
2007/ 016441 PCT/ US2006/ 029635 1096pa||adiun1on carbon

cMaI .on re was plac
° under 2 ln(f/zé Qg E@V B"CPQ%S’EYE%% s{qr ?&gc? 1Bdp 116514@0&1F¥FB° -2H,11H-
16,18- (eﬂ@msinyhdmehwtmmmnmldbp 3 le]hem 3 @@mmﬁaza@uedonammew@rboxylate

was preﬂai‘etdl L@lnﬁw&@&r %crf?)g& ?1 rﬁ‘jgg\n@/fé a t e qBé 1% W%ﬁrﬁ r%%?jlate B8 in Step

L, foﬂowcﬁé by éydr?geegxttqn@ﬁ@m@lyg togthe mptedire Ever mwny 115.65t€p- i IgRAdS
(M+H)"35486. 7 8 9 12 13 14 15-decahydro-2H 11H 16,1
8- (et hanedi vl i dene)-2 5-nethanop ry ido[2 3- |~
, 10, 3, 6] di oxadi azacycl ononadeci ne- 4-car boxyl ate i N
Step 2: Ethvl (2R.4S.78)-7-cyclohexyl-22-i0do-6.9- -diox0-3.4.6.7.8.9.12,13.14.15-decahydro-2 H.11 H-

16.18-(ethanediylidene)-2.,5-methanopyrido[2.3-£1[1.1 0.3.6]dioxadiazacyclononadecine-4-carboxylate
| .

acycl ononadeci ne- 4- car box

10

Ethyl (2R,4S,7S)-7-cyclohexyl-22-i0do-6,9-dioxo-3 ,4,6,7,8,9,12,13,14,15-decahydro-
15 2H,11H-16,1 8-(ethanediylidene)-2,5-methanopyrido[2,3-][1,10,3 ,6]dioxadiazacyclononadecine-4-
carboxylate was prepared according to the procedure described for EXAMPLE 13, Step 1 using ethyl
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ON-OO OO0 Step 1: Ethyl (2R 4S 7S)-7-cC
c~l opentyl -22-i0do-12 12-dinethyl-6 9-dioxo-3 4 6 7 8
woO 202/0181414 15- 10 decahydro-2H 11H 16 PCT/US2006/029635

18- (et hanedi vl i dene)-2,5-nmethanop rS ido[2,3 kIl [

1, 10, 3, 6] di oxadi azacycl ononadeci ne- 4- car boxylate oN O

O/ OlNLo O on Ethyl

(2R 4S, 7S) - 7-cycl opentyl -22-i odo- 12, 12-di met hyl - 6, 9-d

oxo 3,4,6,7,
(2R,48, BTy BlolieXylt e 9-Ux a8 et 819.02,2H] 4. 1i-Hepahytie- 1M1 Waned-{dthagediylidene)-
2 S-metﬁa}nogyrﬁ'gw H)Ojfg lafd chazécylﬁ)n&]adéclrﬂeul élarboxylate LRMS (M+H)" = 664.4.

oxa azacyc ononadeC|ne 4- car boxyl ate was
prepared according to the procedure described for

Step 3: EMWMﬂ@Vc%&%mzi-méﬂioﬁ%@tdmo -3.4,6.7.8.9.12.13.14.15-decahydro-2H,1 LH-

16.18-(e e "e ) opWriday

amd(!n&n_ﬁedi&é Dzmopyrl dO[ 2, 3-

k][1Né%E%?§a%éﬁkﬂ%%?é%ﬁéﬁé%?%@%ﬁ@ﬁk@%gé%ﬁ@%% h%&-lmnnahmeD9

using @y YR 45,28 74(3(clpg§xy17-227y}§lp@|§edw)y3|—3 @Q,Jétwl,]j 114,15- decahydro 2H,11H-
16,18- (éltgangﬁlmehé’)l-z ﬁm%fh%o%% zf tkﬁl 10,8 6RiickédidAcyedonbRadecine-4-carboxylate.

decahydr 0-2 anedi vl i dene)- 2, 5- net hanop
mesgvﬁﬁi‘é QH 1 10 3, 6]d|oxad|azacyclononadeC|ne 4- car box

ly ate (Interrredate D8) Et hyl

Interrneg;ha ﬁ 7 2§) 48 78"‘539-&: fé’é—hv%roxv—ébyéloxo% }g7%ldq?2t 1@’14 1@ d%ca%vdro—

Cmboxg#¥ghdene) 2 5 nethanopyr|do[2 3' 78 V[)2007/016441
S2006/ 029635 k] [ 1, 10,3, 6]
di oxadi azacycl ononadeci ne- 4+ car boxyl ate (I nternedi ate

D8) was prepared accordi hgit o
for Intermedi ate D7 using
(2R, 4S, 7S) - 7- cycl opent yl -|fgo 12, 12-di net hyl -

6, 9-di oxo-3,4,6,7,8,9, 12, 13, 14, 15- decahydro 2H, 11H 16,
18- (et hanedi yl i dene) - 2| _5- met hanopyy i do[ 2, 3-

k][ 1, 10, 3, 6] di oxadi azacycl gnothadgci ne- 4- car boxyl at e.
LRVS (M+H) += 580.3. 5 I P‘ 'oaﬁe D9: (2R 4S
7S)-7-tert-butyl-22-neth , 9-dioxo-3,4,6,7,8,9,12,1
3,14, 15- decahydro- 2H 11H—1 18 ethanedlyl|dene 2

5- met hanopyrido[2 3-k][1 10 3

6] di OXlaodA ARAGY 5 CRIRERE S NE6 G5B RBY 6 LaiBd-514.8%:810, 14,13, 14,15-
decahydro 2H 11H-16,18-ethanediylidene-2,5-methanopyrido[2,3-
k][1,10,3,6]dioxadiazacyclononadecine-4-carboxylic acid (Intermediate D9) (53 mg, 0.103 mmol) in
DCM (2 mL) was added boron tribromide (1M in DCM, 0.31 mL, 0.31 mmo]) at -78 °C and the reaction

mixture stirred for 1 h, then slowly warmed to RT and stirred for 1h. The reaction mixture was quenched

the procedure described

hy]

with several drops of MeOH and H,O and then concentrated. The residue was partitioned between
EtOAc and 1N HCI (x3). The combined organics were washed with brine, dried over Na,SO,, filtered,
and concentrated to yield the crude title compound as a gray solid (33 mg). LRMS (M+H)" = 500.3.

Intermediate D12: Methyl (2R.48.7S)-7-tert-butyl-22-ethoxy-6,9-diox0-3.4.6.7.8.9.12,13.14.15-
decahydro-2H.11H-16.18-ethanedivlidene-2.5-methanopyrido{2.3-
k][1.10.3.6]dioxadiazacyclononadecine-4-carboxylate
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O /NOO YOI 10 To a solution of ethyl
(2R, 4S,7S)-7-tert-butyl -22-i odo- 6, 9-di oxo-3,4,6,7,8,9,
wo20@B1d41 15- decahydro-2H, 11 PCT/US2006/029635

H 16, 18- et hanedi yl i dene- 2, 5-nethanopyrido [2,3 -
k][ 1, 10, 3, 6] di oxadi azacycl ononadeci ne- 4- car boxyl at e
(EXAMPLE 13, Step 1) (195 ng, 0.306 Mol ) in MOCH (4
nm.) was added sodi um et hoxi de (30%in MeOH, 0.17 i,
0.918 mml ) and copper (1) iodide (9 ng, 0.046 mmuol).
The reaction mxture was hgated to 100 Cin the
m crowave for 20 mn, 15 cool ed, sodi um hydroxi de (1N
1.0 m., 1.0 mml) added reaction m xture was
stirred for 4 h. The m mwas filtered,
concentrated, and the rpesidud partitioned between
Et OAc and IN HO (x3). i ned organics were
washed with brine, dri A, filtered, and
concentrated to yield ej crijudg title conpound as a
yellow oi | . LRVS (MrH) + ¥ 5744, 20 Intermediate D O:
(2R 4S 7S) - 7- Cycl ohexyl - Ez/wethoxv 6 9-dioxo-3 4 6 7 8
9 12 13 14 15-decahydro- 2H 11H 16 18-(ethanedi lie)-2
5-methanop. rSido[2 3-k][1 10 3

Step 1: a%amxamszswmmmamecdmw@ dmab_b@ﬂﬂ 8.2.12¢3.t1, 70dé@hydro-

dégdngc plonon’a\ildecme 4-

DO“St ep | 2
gﬁﬁﬁﬁﬁ& 7- cvclohexyl 6 9-di 0x0-3 4 6 7 8 9 12 13 14 15
decahvdro 2H 11H 16 18 (et hanediylidene)-2
5- met hanopyrido[2 3-k] [1,%0.3

6l di oxadi azacycl ononadeci car boxylate O N Of/ O

NL Oy- 00 5 Ethyl

(2R, 4S,7S) - 7-cycl ohexyl -3,4, 6, , 12,13,

, 15-decahydro- 2H, 11H S

16, 18- (et hanedi yl i dene 2,5I;;k§éhopyrido[2,3-k] [

1,10, 3, 6] di oxadi azacycl adecbne- 4-carboxylate was

prepared using the procedures described in EXAVPLE 14,

Steps 1-3 using | nt er medi at@\B8 in Step 1, followed

by hydrogenati on accordlng to the procedure gi ven in

EXAMPLE 15, Ste 10 Ste

Et hyl (CAROME 01?35(2?‘ 4&7@? Eﬁeé& tylz@ W%’b‘&‘yé 99‘118’?00%«%7651 7 RCRERERES
decahydro@ 101 1121 61 B-Kand &y liteaa b g diethadbpytidbf2,3-
k][1,10,3,6]dioxadiazacyclononadecine-4-carboxylic acid (Intermediate D9) (53 mg, 0.103 mmol) in
DCM (2 mL) was added boron tribromide (1M in DCM, 0.31 mL, 0.31 mmol) at -78 C and the reaction
mixture was stirred for 1 h. Slowly warmed to RT and stirred for 1 h. The reaction was quenched with
excess MeOH and then concentrated. The resulting residue was partitioned between EtOAc and 1N HCI.
The layers were separated and the aqueous layer was extracted with EtOAc (2x). The combined organics

were washed with brine, dried over Na,SOy, filtered, and concentrated to yield the crude title compound
as a gray solid (33 mg). LRMS (M+H)" =514.3.

Step 2: Methyl (2R.48S.78)-7-tert-butyl-22-ethoxy-6.9-diox0-3.4.6.7.8.9.12.13.14.15-decahydro-2H,11H-
16.18-ethanediylidene-2.5-methanopyrido[2.3-k][1.10.3.6]dioxadiazacyclononadecine-4-carboxylate
(Intermedate D12)

To a solution of methyl (2R,4S,7S)-7-tert-butyl-22-hydroxy-6,9-dioxo-
3,4,6,7,8,9,12,13,14,15-decahydro-2H,11H-16,18-ethanediylidene-2,5-methanopyrido[2,3-
k][1,10,3,6]dioxadiazacyclononadecine-4-carboxylate (254 mg, 0.495 mmol) in DMF (5 mL) was added
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16, 18- (et hanedi yl i dene) -2 5-net hanopyrido[2 3-ka[1.1 0

3 6] di oxadi azacycl ononadeci ne 4 carboxylate | L N O
wORo@01641/ N~O 0 00 Et hyl PCT/US2006/029635

(2R 4S,7S) - 7- cycl ohexyl - 22-i odo- 6, 9- di oxo- 3, 4,6, 7, 8,9,

12,13, 14, 15-decahydro- 15

2H11H 16, 18- (et hanedi yl i dene) - 2, 5- net hanopyri do[ 2, 3- K]

[1, 10, 3, 6] di oxadi azacycl ononadeci ne-4- carboxyl ate was

prepared according to the procedure described for
fodoethBeANTEmL 0.5 ol anPRY (& HyhL G2 WDnglb o) b Saction miure stireed

for 16 e HARQQBLRRIEIR artmoned between EtOAc and IN HCI The laé/ers were separated
(2R 4S5, 79)-7-¢C Io ex I.0X0-3,4,6,7

and the olgmaé@@h‘y%ﬁvys vﬁh.]J{@Ci@xz Bring, H@%ﬁ %e{ ]8@§@) f 'ltered and :cl'é‘rncentrated
The resdlting GRUONSAPRY xd@[panﬁe(k&r{ sllachcgeﬁgﬁhiénmﬂh a3%GcYy 84% BeDadin

hexane§ @ e S R ep bR SR NO R 82 el L B 57934 § -

12 13 14 15-decahydro-2H 11H 5 16
Interm Tllgf?»h MU} e7)-te -bﬁ 18 u[f%nl @b alo§ |§.]4£6:.|'7q§:§).1§,13,14.15-

0 ona ecCl ne- -C

= Hi gdg 'a mas prepared
K[, 1o@Qqﬁaﬁdﬁgacbaoﬁdaeddafn@ae«a%ﬁvﬂescrI bed for Internediate
D9 usi ng ethy
(2R 4S,7S) - 7- cycl ohexyl - 22-i odo- 6, 9- di oxo0-3, 4,6, 7, 8, 9,
12,13, 14, 15- decahydr o- 2l8=3=1H
16, 18- (et hanedi yl i dene) - et hanopyri do[ 2, 3-K] |
1, 10, 3, 6] di oxadi azacycl g aCi ne-4-carboxyl ate. 10
LRMS (MtH) + = 540.4. I nftefnedi ate D11:
(2R 4S,7S)-7-tert-bpiy dr oxy- 6, 9- di oxo- 3, 4, 6, 7,
8,9, 12, 13, 14, 15- decahydr o- d14-1 6
18- ethanedlylldene 2 5{meghapopyrido[2 3-k][1 10 3
6]d|oxadlazacyclononadedrn © carboxylic acid CHN O
SOH | HO ~ 00O Om15 A\\ To a solution of
(2R 4S,7S)-7-tert-butyl -22-net hoxy-6, 9-di oxo-3,4,6,7,8
,9,12,13, 14, 15-
To a solution of ethyl (2R,4S,78)-7-tert-butyl-22-iodo-6,9-dioxo-3,4,6,7,8,9,12,13,14,15-

decahydro-2H,11H-16,18-ethanediylidene-2,5-methanopyrido[2,3-
k][1,10,3,6]dioxadiazacyclononadecine-4-carboxylate (EXAMPLE 13, Step 1) (50 mg, 0.078 mmol) in
DMSO (1 mL) was added sodium methanesulfinate (10 mg, 0.094 mmol), copper (I)
trifluoromethanesulfonate toluene complex (1 mg, 0.004 mmol) and N,N'-dimethylethylendiamine (1 mg,
0.008 mmol). The reaction mixture was heated in a sealed tube at 110 °C for 16 h, cooled and partitioned
between EtOAc and H,O. The organic layer was washed with H,O (2x), brine, dried over Na,SO,,

filtered, and concentrated. The crude product was purified on silica gel (25% to 60% EtOAc in hexanes)
to yield the title compound as a white solid (23 mg). LRMS (M+H)" = 590.3.

Intermediate D14: Ethyl (2R.48.7S)-7-tert-butyl-22-(methvlthio)-6.9-dioxo-3,4.6.7.8.9,12.13,14,15-
decahydro-2H.11H-16.18-ethanediylidene-2.5-methanopyrido[2.3-

k1[1.10.3.6]dioxadiazacyclononadecine-4-carboxylate

83



10

15

20

decahydro-2H, 11

H 16, 18- et hanedi yl i dene- 2, 5- et hanopyri do[ 2, 3-
wehkpar/oid48, 6] di oxadi azacycl ononadeci ne- 4- car borgriUs2006/029635

acid (Intermediate D9) (53 ng, 0.103 mmol) in DCM (2

nm.) was added boron tribromde (1IMin DCM 0.31 ni,

0.31 mmol) at -78 C and the reaction 20 m xture

stirred for 1 h, then slowy warned to RT and stirred

for I h. The reaction m xture was quenched wth

several drops of MeOH and“H2O and then concentr at ed.

The residue was partitiongdQetween EtOAc and I N HC

(x3). The conbi ned orga $ were washed with brine,

dri ed over Na2SO4, filferéd)Y and concentrated to

yield the crude title-conpo®nd as a gray solid (33

mg). LRMS (MrH)+ = 5Q0.3. 25 I nternediate D12: Met hyl

(2R 4S g ~

7S)-7-tert-butyl -22- etW&pdi oxo-3,4,6,7,8,9,12,13

, 14, 15- decahydro-2H o :

11H—16,18-ethanediy|idenef$>5-nethanopyrido[2,3 K] [

1,10, j. [ | | Ne-45 l,at
Vo200 A0TSR ARG RIS SB AR G sl 1015
decahycb)-@H(_l)l]i-1§tléﬁtlmpedmlﬁﬁyﬂ,S-methanopyrido[2,3-

,10,68 8Rickadid C iedd- ke ' i
k][l.dl. 0 i&' %ﬁ , 113%5(}};% ?G%I{g;ﬁ;%g,c l?éhlh ¥hib &1y @I 95, 43X 1581k, 8.078 Bimol) in
pyridind i ye3 e IRl iR G (heMm, 03 Rmmeh o papEB ozt R 0.016
mmol) 4nd memﬁxﬁreaiesl(ﬁﬁlm meazcgm¥e £t100 Pcla&@_qis e T?e cooRkRetdrah Rivfed vas

. sol uti on .
parion) belelh meo i p T i o o By iRt o e v wasgrashed
with IN HCII2x)1 @ ine4drie8 ovetdbedYudfiber@kiardiddncentrated to yield the crude title compound
as ave ol ry L -2, 5 -neth id 2, 3 -

y 11%]@1 ohlé Lﬁ\l‘@gﬁﬁ)y isggne met hanopyri do [

[1, 10, 3, 6] di’'oxadi azacycl ononadeci ne- 4- car boxyl i ¢
acid (Internmediate D9) (53 ng, 0.103 mol) in DCM (2

Intermedihtp DIBS EagU@®.499500EY T-ePt il 88 -did¥ Ao el on iy YH-4.6.7.8.9.12.13-
0. 3] at. -7 %_qno the reactjon 10 m xture was
: fedisg|dghar-Smethangoydotssd-a g stirred for 1

k1[1.10.}61d i nomdewrse-guebokae Wit h  excess MeOH and
then concentrated. The resuplting residue was
partitioned between Et QAg-&nd IN HCI. The | ayers were
separated and the agqueou ayer was extracted with
Et OAc (2x). The conbi ne Inics were washed w th
brine, dried over Na2 S tered, and concentrated

to yield the crude titie c ound
N o

N
Ethyl (2R 4S,78S,14E)-7-tert-butyl-6,9-dioxo-22-(trifluoromethoxy)-3,4,6,7,8,9,12,13-
octahydro-2H,11H-16,18-(ethanediylidene)-2,5-methanopyrido[2,3-

K][1,10,3,6]dioxadiazacyclononadecine-4-carboxylate was prepared according to the procedures
described for Intermediate C1 using 4-bromo-2-(trifluoromethoxy)iodobenzene in Step 1, followed by the
procedures described in EXAMPLE 14, Steps 1-3 using Intermediate B2 in Step 1. LRMS (M+H)" =
596.3.
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as a gray solid (33 ng). LRVS (MtH) + = 514.3. 15 Step

2: Met hyl
WO2R740%6448) - 7-t ert - but yl - 22- et hoxy- 6, 9- di oxo- 3pdTAIS7008/029635
9,12, 13, 14, 15- decahydro- 2H, 11H
16, 18- et hanedi yl i dene- 2, 5- met hanopyri do[ 2, 3-kJ |
1, 10, 3, 6] di oxadi azacycl ononadeci ne- 4- car boxyl at e
(Intermedate D 12) To a solution of nethyl
(2R 4S 7S) 7- t%rt butyl 22 hydroxy 6 9 dlox%_zo

4 s LS HOPMEY 5 nl) was added 82 WO
2007/016441 PCT/U82006/029635 i odoet hane (0.079 ni,
0.989 mmol ) and DBU (0. 185 , 1.24 mmol) and the
reaction m xture stirred ™16 h. The reaction
m xture was partitioned n Et OAc and IN HCl. The
| ayers were separated Jand the organic | ayer was
washed with IN HO (2x%), brisee, dried over Na2SO4,
filtered, and concen t ed. oresul ting crude
conpound was purified gn &iljcacgel (gradient elution
15%to 35% EtQAc in 5 heKanéspP to yield the title
conpound as a white foan? (8& ng). LRVB (M+H)+ = 542, 3.
Intermedi ate D13: Ethyl (2R 4S,7S)-7-tert-but |y
22- neth Isulfonyl -6,9 dIOXO 3,4, 6 7 8 9 12 13,14 15-

Step 1: didiayg, ,_,9.,__‘, rtars- Q-CHmMe f-d i ‘s 912, ol A10C dro-

O O /HO O. 10 To a solution of ethyl
(2R 4S,7S)-7-tert-butyl -22-i gdo-6, 9-di oxo-3,4,6,7,8,9,
12, 13, 14, 15- decahydro-2
H 16, 18- et hanedi yl i dene<2

, 3, ycl ongnadeci ne- 4- car boxyl at e
(EXAMPLE 13, Step 1) (50 ng,~90.078 nmml) in DVSO (1
m.) was added sodi unmn thanéﬁgt%fﬁie/(lo mg, 0.094
nmol ), copper (1) 15 |f§ oEo t hanesul f onat e tol uene
complex (1 ng, 0.004
N, N - dlnethylethylendlanm/er(l ng, 0.008 mmol). The

reaction mxture was heated in a sealed tube at 110 C
for 16 h, cooled and partitioned between Et OAc and

H2O. Tyl (XRYSIS)-7Hery-biityWeps] vdisibtagl-69-Hiox -2 B6(72%9,12,13,14,15-
decahy%)rﬂe % 11—1:j fé &d% anedlyll\lgezn ip -n%e}‘theaacgpg); 89[;2 3an d concentrated.

¢rude’ product T"ica gel (25%to
K1, 10,6@961@tad)é\zacydommmeg}1 catboxyfite as priwared using thearigrsdire dessribed for

EXAMfLE(\hh,tSQeﬁ Ql3i Lgln% ZderRYiate HANG S{e% !'%ﬂoWecﬁ%Dchéghydro genation procedure
described in EXAMPLE 15, Step 1. LRMS (M+H)" = 540.3.

Step 2: Fthyl (2R.48.7S)-7-tert-butyl-19-i0do-12.12-dimethyl-6,9-diox0-3.4.6.7.8.9.12,13,14.15-
decahydro-2H.11H-16.18-(ethanediylidene)-2.5-methanopyrido[2.3-
k][1.10.3.6]dioxadiazacyclononadecine-4-carboxylate
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20 Internediate D14: Ethyll (2R 4S,7S)-7-tert-but |y
22- (net hyl t hi 0) - 6, 9-di oxo-3,4,6,7,8,9,12, 13, 14, 15-
wdecalyéno- 2H, 11 H- 16, 18- et hanedi vl i dene- 2, PCT/US2006/029635
5-met hanopyrido [2,3 K] |
1, 10, 3, 6] di oxadi azacycl ononadeci ne- 4- car boxvl ate 83
WO 2007/ 016441 PCT/ US2006/ 029635 s/ N OO /NOIIOI
O N To a solution of ethyl
(2R 4S,7S)-7-tert-butyl -22-i odo-6, 9-di oxo-3,4,6,7,8,9,
12,13, 14, 15- decahydro-2H, 11!
H 16, 18- et hanedi yl i dene- <Jret hanopyri do [2, 3 -
k][ 1, 10, 3, 6] di oxadi azac deci ne- 4- car boxyl ate
(EXAMPLE 13, Step 1) (00, Y0.078 mmmol) in 5 pyridine
(1 nm) was added di nmet yldlsolflde (0.004 nL, 0.039
mmol ), and copper dust (1 — 0. 016 nmmol) and t he
m xture heated in a ~=a|ed u 0.J00 C for 16 h. The
cool ed reaction m xture itioned between Et OAc
and IN HO and the Iay%ﬁﬁ separated The organic
| ayer was washed w th IgN (2x), brine, dried over
Na2SO4, filtered, and conCenfrated to yield the crude
title conpound as a yellow oil. LRVMS (M+rH)+ = 558. 4.
10 I Nty gllt @f M(Zﬁd%!) 7(1ng&§1-12 12 d1methy1—6 9- leXO-

% g@ | uor omét hox 3 3
3,4,6,7 ﬁ 9612# =é4>é51!?3311y31l°- tlaﬁg}érlé-(%wnﬂlw(?@e)l%5 psthpngpeddol2,3-
K][1,10 |3lﬂﬁloﬁdﬁzd&?&laﬁiﬂ&ﬁyﬁlbﬂlihl%o@l&& (05 g, 0.93 mmol) in DCM (5 mL) was added

triflic a@dé& t% i, %893;6@' {%669 Q%Q%%S,%% @?4 08‘ 5? mn}é ) g thlg mFixture stirred

under NoZ6?, 143, AS, aldiEpnal portist em]S)(EOmQ,-OcﬂmmnelZﬁ(as( ddded dnd olreon@tion

m1xturé§83‘s§?\1rr§’;ir or %}_%1?%_3% é% 5.18 %’Pe Ie, (gur?él émxf]ure gfurﬁd glto satuﬁated NaHCO; and

extractqd; wigh POMI2x). The combined organic layers were Washed with brine, dried over Na2804,
ﬁneredkanhleoﬂcgmisat&ﬂ dine XAHikiAZ §eIECdoRPONAARK IpRRFdT &?ﬁlﬁ%yﬂ (@m to 40% EtOAc

n hexaFeéP toy yﬂﬁ?@ ite gc%ré)ooégl %s% \%ﬁlgtetfgaem P 1r78 (r:neg()j ulrll%\s;ls (M%—%—lt): E 96‘36 4,

4- bronn 2- (trlfluoronethoxy)lodobenzene in Step 1,

decahydro-2H.11H-16.18-(ethanediylidene)-2.5-methanopyrido[2.3-
k][1.10.3.6]dioxadiazacyclononadecine-4-carboxylate (Intermedate D16)

Ethyl (2R,48S,7S)-7-tert-butyl-19-ethyl-12,12-dimethyl-6,9-dioxo-3,4,6,7,8,9,12,13,14,15-
decahydro-2H,11H-16,18-(ethanediylidene)-2,5-methanopyrido[2,3-
k][1,10,3,6]dioxadiazacyclononadecine-4-carboxylate was prepared using the procedure described for
Intermediate D7, Steps 1 and 2 using ethyl (2R,4S,7S)-7-tert-butyl—19-iodo-12,12-dimethyl-6,9-dioxo—
3,4,6,7,8,9,12,13,14,15-decahydro-2H,11H-16,18~(ethanediylidene)-2,5-methanopyrido[2,3-
k][1,10,3,6]dioxadiazacyclononadecine-4-carboxylate. LRMS (M+H)" = 568.4.

EXAMPLE 1
(1R.28)-1-({[(2R.4S.7S)-7-butyl-6.9-diox0-3.4.6.7.8.9.12.13 -octahydro-2 H,1 1 H-16.18-ethanediylidene-
2,5-methanopyrido[2.3-£][1.10.3.6]dioxadiazacyclononadecin-4-yl]carbonyl}amino)-2-

vinylcyclopropanecarboxvlic acid (IH-1)

86



10

15

procedures described in EXAMPLE 14, Steps 1-3 using

Internmediate B2 in Step 1. LRV (M+tH)+ _ 20 596.3. 84
wWORIR0AF4016441 PCT/ US2006/ 029635 | nt er medi at eCD182006/029635

Et hyl (2R 4S

7S)-7-tert-butyl-19-ethyl-12, 12-di net hvl -6, 9-di oxo 3 4

6 789 12 13 14 15-decahydro-2H 11H 16

18- (et hanedi yl i dene) -2 5-net hanopyrido[2 3- kIfl 10

3, 6] di oxadi azacycl ononad C|ne-4-carboxylate AN OyN O

L~ O Ot 5 Step 1: (2R 4S 7S)-7-tent-butyl -

12-di net hvl - 6 9-di oxp- 78 9 12 13 14

15- decahydro- 2H 1 - (et hanedi yl i dene) - 2

5- net hanop, r~j2 3- 11 Oo

6] di oxadi azacycl onona eqLD§;4m{§@Hboxylate N ~O NO
L O Ol Ethyl

(2R 4S,7S)-7-tent - butyP 12L}2 di thyI 6, 9-di oxo-3,4,6
, 7,8,9,12,13, 14, 15- 10

) 7 grgm]éilslo_l-u]ﬁ?oh}l-sl- (5 héllr,]-egolh%/u!ltg gedrr]gc)hlo%ldg met hanopy

k][ 1, 10, 3, 6] di oxadi azagysd-orvgnadeci ne- 4- car boxyl at e

was prepared using theceq\yre descri bed for

EXAMPLE 14, Steps 1B8 u3ing I'ntermediate B4 in Step 1,

fol | owed by the hydrogenati@n procedure described in
EXAMPLE 15, Step 1. LRVB (MF 540.3. 15 Step 2:

Ethyl (2R 4S 7S)-7-tert-but ¥8do- 12 12-di net hvl - 6
9-dioxo-3 4 6 7 8 9 12 3 14 N5 Yecahydro- 2H

11H 16, 18 (et hanedi I|d) 2,5-methanop rido[2,3 kil [

1, 10, 3, 6] di oxadi azac ononadeci ne- 4- car box 85 WO

2007/ 026449 Etm’@f/t@@z‘bé@/rw%@@c-nmlme (8302, 299 mmol) in 100 mL DMSO

at room temperature was added potassium t-butoxide (7.03 g, 62.66 mmol) in a single portion. The

reaction mixture was stirred at r.t. for 30 min, cooled to 17 °C and 7-bromo-1-chloroisoquinoline (5.06 g,
20.9 mmol) added, the reaction allowed to warm to r.t. and stirred overnight. The reaction mixture was
quenched with ice-cold 10% citric acid solution and partitioned with ethyl acetate. The organic layer
was washed with aqueous citric acid solution, water and brine and the aqueous phases back extracted
with ethyl acetate. The combined organic phases were dried over anhydrous sodium sulfate and the
solvent evaporated to dark solid. The solid was dissolved in ethanol (120 mL), cooled to 0 °C and HC1
bubbled through until the solution was saturated. The reaction mixture was then stirred at room
temperature for 48 h and the volatiles evaporated under reduced pressure. The remaining solid was
azeotroped with ethanol (4 x 100 mL) to give 11.95 g (>100% crude) of a gray solid used directly in the
next step. LRMS (ESI) m/z 365 [((M+H)"; calcd for CH;sBrN,O;: 365].

Step 2: Ethyl N-[(pent-4-en-1-yloxy)carbonyl]-l-norleucyl-(4R)-4-[( 7-bromoisoquinolin-1-yoxy]-L-

prolinate
N
Br ZN
Q
O\(O
ook
/\/\/O\H/N\:/&O _\
o)

0
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OO OTo a solution of ethyl
(2R, 4S,7S)-7-tent-butyl -12, 12- di net hyl - 6, 9- di oxo-
W0 2407017448, 9, 12, 13, 14, 15- decahydr o- 2H, 11H 16, 18€TaShmne29635
di yl i dene) - 2, 5- met hanopyri doJ 2, 3-
k][ 1, 10, 3, 6] di oxadi azacycl ononadeci ne- 4- car boxyl at e
(0.5 g, 0.93 mmol) in DCM (5 nmL) was added 5 triflic
acid (0.165 m, 1.853 mmol) and N-i odosucci ni m de (208
ng, 0.93 nmol) and the mxture stirred under N2 for

16 h. At S&B@P@ phragde st (4Rovd-[GbraqossoggipdlindyyDexybB-nretinkte
hydrocMGﬁdeé’(@i gedl 1afiglolh MEDNVIB &8k th0 was U ESAUV-R et s - eﬁh'—ﬁ&%&cafb%ﬁyl?ﬂ-

N TN TR NEN T  C
(5.13 g,d(ﬁninm‘lb dllerrgatibemixaye was stiefeé atvash ednpaianire bfdrxﬁght afild pRgkioned
betwee? %gt'é{ zmﬁ%t%%acet {el lﬁlg B%ch ﬁg}% vga%% Q:Ei rwg evs(/jater ﬁat%rated gsgfhum

resulting crude co
bicarbopaig %W@M‘UWE#@(\@VQG@WTW@ xtahles )ulfatﬁ il @HediOthté wak them evaporated.

The crud@praauLd @a@ﬁurﬁie&% Eﬁoﬁl%épalghlﬂoq sfTRA (10L13d& ]ﬁt&'&l)hé'xane) to give desired

Pr"duct((g g sU%%; 55’19 @ 59§MTH)r97&1éti 87 ICost B $X hy | - 6, 9- di
oxo-3,4,6,7,8,9,12, 13, 14, 15-

Step 3: %ﬁ&/?ﬁ}f EjD gt—ég eri-Il \:/I')gdrg'onvf] -no eucv Yélliﬁl?[?’?zr11lxzfllsoqu1nollnal-\%?oxv]-L-

Eﬁﬂmmk][l 10 3, 6]d|oxad|azacyclononadeC|ne 4- car boxyl at e
(I ntermedate D16) 15 Ethyl
(2R 4S,7S)-7-tert-butylsl -12,12-di met hyl - 6, 9-di
oxo-3,4,6,7,8,9, 12, 13, 14, 15- decahydro-2H, 11
H- 16, 18- (et hanedi yl i dene) - 2, 5-fet hanopyri do[ 2, 3-
k][1,10,3,6]dioxadiazacyclonon fe- 4- car boxyl ate
was prepared using the procedur cribed for
I nternedi ate D7, Sté&ps” I™ang 2 Ui ng ‘et hyl
(2R, 4S,7S)-7-tert-butyl -19-? odey 12, 12-di met hyl - 6, 9-di o
X0-
3,4,6,7,8,9,12,13, 14, 15- decahydr o- 2H, 11H 16, 18- (et hane
di y| | d“éﬁ éyorrgdﬂs&qmgtﬁaﬁ (ﬁ@ylpg, deimglogovas dlssolved in 5 mL toluene and

nitrogetkiubbled BirSugblrsh 18%:ad] @ﬁ% MgLE ; i ZSL h Ffaﬂ&' at e.

LU R = e Dl R N

heated 16 1(1(8‘1Ceﬁﬂﬂlajrmﬁibgehl Aenesh, the beabidnnaR @PYple@Ofhe véiatlﬂés Were evaporated and

the res1élie})91’1§éd§§y Sll%)é(la Zacyolglé ogyhg@dﬁsglo@ ?\ yhl Gax Qo%%? ilfarf%l LRMS

(ESDmmwmwvmi@m.i_fqﬁcmmoa@ngess I N o 0 OH pIN~ N I1
0 I11-1

Step 4: Ethyl (2R.4S.78)-7-butyl-6.9-diox0-3.4.6.7.8.9.12.13-octahydro-2H. 1 1H-16.18-ethanediylidene-

2.5-methanopyrido[2.3-k][1.10.3.6 |dioxodiazacyclononadecine-4-carboxylate

Z_B\(O
O\H/N\:/lo 0\

L

The olefin from Step 3 (40 mg, 0.074 mmol) was dissolved in dichloroethane (10 mL)
and nitrogen bubbled through the solution for 15 min. Dichloro(5-chloro-2-isopropoxybenzylidene)(1,3-
88
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30

Step 1: Ethyl
(4R) - 4-f 7- br onoi soqui nol i n-1 -yl )oxyl -L-prolinate
woydrroabd4oride Br J:/ gN O O C- N H2+ O\ POTAS2006/029635

sol ution of trans 4-hydroxy L-BOC-proline (4.83 g,

20.9 mmol) in 100 nL DMSO 5 at room tenperature was

added potassiumt-butoxide (7.03 g, 62.66 mmol) in a

single portion. The reaction mxture was stirred at

r.t. for. 30 min, cooled to 17 C and
dlmesﬂyhralldgﬁqlljdq}_@H}d@qearu@@@wmr{@qnﬁ@th@gu@ getgthesig Catdysiiker301, Zhan Catalyst I

(as depﬁ%d QQJ ort Pe B?)aRUZ%@'D ﬁhhéﬁ%@rtﬁa@t&‘@(mé @.007 tam ks added and the
reactio ’ ?ve %g ﬁj%eactlon m xture was quenched

%"P‘ﬂl ¢ heatd g g sl ‘1& y for 2 biafeiswhich 1eastion s wnl?‘f? i Yplatles were
evaporatgdtdnd ﬁtehydldua petifiddeny siliee géllchidiiatoglaplyel 0-79BEHOAS NBekad) kdigive the

fitle °°‘g§°3’§ous péh ases 5‘3@55 m/% 1&2@@5@%@ § 'rf?rﬁé]zg[il rﬁi 6:(:1501@ ‘gt ;he

The conbi ned organi ¢ phases were dried over anhydrous
Step 5: BOEH %ﬂﬂgﬁz&@i]@@%@ '8?@ -diG0l 3\’,4€=8‘r‘7,89v,1§ﬁi gf %E&;%%ﬂ?@ﬁ 6.18-

so i d ‘.e sol'l 5sso_ve | ano e 1
vmybv&ehutm@mHMﬁWh&@myraIed The reactlon'n1xture was then

stirr er ayur h
volatﬁﬁggﬁgugﬁg$%ﬁggP @&4?5HW éﬁwﬁpgﬁg%ﬁ Tﬁ?ﬁ%5nﬂ0m“”ﬁOH
(0.5 mIy) emchd sviluiign 9OLIOH inarsater §7 i @Padl.) wiag fided. hﬂfwbac(lén MixhO was stirred

at room%;ggﬁ?rg lf&q af%g %ﬂlrc]:é %E@%ﬁ&ﬁfﬁmﬁf %leﬁgreaglgg andJ f’ﬁq{CI 0.2
mL) wap pidegnd the mlwe figp cCRERIES @ra\@@@ Tl@as@}ld wgs digsopved it PYIF (2 mL) and

(IR,2S)N~ ﬁl{uﬁ@-QIVl @@lbbrb}!a{n@%)‘l) 91'icb&'ﬂiyétﬂy'l @st&(h]&hl%ylﬁorlde (Intermedlate A2)(Llinas-

Brunet ét aﬂIﬁ\ﬁ 3%( 180|Qnﬁ? %P@Ingfj%lll %ﬁ) 5&/@99%?3/)\&5 1) @‘p}l@ mﬁ)g dlllsrggrtogyletlilylamlne
(0.017 (G T.0952008), BROBBBU (J7 fgd. &9Imﬁ¢1ma§ﬁddaramd &heQbAtYibn mixture was stirred

at room(té@era%hF é\l{%gﬁoﬁ le{clztljrﬁ)% lrrlx vg/as &Hr1%9§r€§bmgg%§ ghase HPLC to
yield a g aJNn{h(cpei\ms dﬂsoéwd in VHB {((ygi)ahlﬂmldy:th:hndl (0. MomL parcliarselution of LiOH
in Watel((tl it 157{%5%]9 Vga§ %dde(i"’T e Igactl%ﬁ mz}xma% P ated to 4q_ q_E?r 2 h, cooled to

||so ro er am ne

room te{ugergigieg SUURECD HOIML) SoFHEMIE 65 Lo ere addh asd et soastip misire was
purlﬁed&Iy rmﬁsmph@ewwtw gﬁe ¢ Qbdiied Blodddinds RAEt LRMINEHDN S/ 591 [(M+H)
(MEdﬁME ﬁggﬁ m?%ﬁr and ethyl acetate. The organic l'ayer wa
ohad O wat er, saturated sodium bicarbonate
sol ution, brine, dried over anhydrous sodi um sul fate

and the solvent was then )ﬁuﬁ?ﬂ% gted. The crude
product ma% ounlfled by chroma ography on S|I|ca

-
d

.....

ethanedgflldengal\ﬁnétﬁﬂobvﬁﬂo ) 5@]@1 [d%’a‘)oiadl&ﬁé%g)ngﬁdecm 4-yllcarbonyl}amino)-2-

vinylcyc opsrggzeBcrall‘})%}?;hc agld%[H-Z)

o} I
-2

A solution of the olefin prepared as described in Example 1, Step 4 (180 mg, 0.353
mmol) in ethyl acetate (10 mL) was treated with 10% Pd/C and hydrogenated under a balloon of
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10 Step 3: Ethyl N-f(pent-4-en-1-yloxy
carbonyl ]-L-norleucyl -(4R)-4-[(7-vinylisoquinolin-I|-yl
woanyidés41rolinate iN O O N OUNLO O\ O _ PO®US2006/029635

brom de fromstep 2 (62 ng, 0.105 mml) was di ssol ved

in 5 nL toluene and nitrogen bubbled through for 15

mn. Tributylvinyltin (0.037 niL, 0.126 nmmol) and 15

tetraki s(tri phenyl phosphi ne) pal | adi utn(0) (6 ng, 0.005

nmpl ) were added and the reaction mxture heated to
hydroggipigr @ RinHasrcataivet wasapmovad by filtmfon anddhe f@late iwgm eygaerated to give an oil.

The oilGRRe&EPas defiRib¥DindxhhBIS 1V8EES R\RBRI S %k difhoudd eLRMS SESI) m/z 593
KNHHIeS'gHE @%éﬁfledsgy silica gel chromatography (10-7
1 give a clear oil. LRV (ESI) niz
538 [ (MtH) +; calcd for C30HaoN306: 538]. 20 Step 4:

Et hyl (2R 4S 7S -7-butyl ﬁA?ﬁQ' ox0-3 4 6 7 8 9 12
4S13 octah dro 2H 11H 16 1@ anedi ylidene 2
B s 1 1

dloxo-ﬁdqgv,@?g’gd' 1@21 gq K-g!ec‘a ?\Rﬂé@ﬁq 19 64 8 efHai Qé?l)l;)\)ﬁld@ &, é-rr{rlﬁfﬁ%opguﬁ)@l 3-

O The aolefin Tron1S
------ S 1 el Arcarhoxamide dBeHane (10 nl) and
nltrogen bubbled t hr he solution for 15 mn.
Di chl or o(5-chl or o- o)y poxybenzylldene)(l 3- 88 WO
2007/ 016441 PCT/ U 006/@29635
di mesityli m dazol idi n-2- @br£>hen|un1(2han
ruthenlunlnetathe5|s cat E F3@1 Zhan Catal yst |
(as depicted as J on 1«RC-301, Zannan Phar nma
Ltd.) (5 ng, 0.007 nnﬁl) s a ded and the reaction
m xture heated in an 80 Cloil bath féy after

g3 mere

whi ch reaction was conplete. Volatil
evaporlde &ige serepounéwesamenied ap descfibed doridixamplei2c by gélg (1R,2S)-1-amino-
N-(cycl6 RV IRERMy L S
s A e gﬂw%d&bm%ng a
WO 03 é)g cﬂlaCE‘Q é@xm@l me [ rcgane(:@']:p}gg): agid et%lyl(egqqr
hydroch’l&nd%fiﬂ.thz <buplliyif stbp. RIS XBSIPmA 06 [IVBHED'; klcd Bor CSIBMLOL 696].

s Ao POOBEL THOR0R52 2 54 OO LELS 73Kl -
Hz, 1 B 56}ld, 2= 8.3 and 1.7 Hz, 1 H), 7.28 (d, J= 5.9 Hz, 1 H), 6.13 (m, 1 H), 5.74 (m, 1 H), 5.27
(dd,/=17.1 and 1.2 Hz, 1 H), 5.10 (dd, J=10.3 and 1.5 Hz, 1 H), 4.65 (d, /= 11.2 Hz, 1 H), 4.53 (m, 1
H), 444 (t, J="7.6 Hz, 1 H), 432 (m, 1 H), 3.99 (dd, J=11.7 and 3.2 Hz, 1 H), 3.73 (m, 1 H), 2.96 (m, 1
H), 2.87 (m, 1 H), 2.71 (m, 1 H), 2.54 (m, 1 H), 2.28 (m, 1 H), 2.20 (m, 1 H), 1.60-1.90 (m, 6 H), 1.51
(m, 1 H), 1.12-1.40 (m, 10 H), 0.94 (¢, J= 6.8 Hz, 3 H).

EXAMPLE 4

1-6.9-dioxo-

3.4.6.7,8.9.12.13.14.15-decahydro-2H.11H-16.1 8-ethanediylidene-2.5-methanopyrido[2.3-

k][1.10.3.6]dioxadiazacyclononadecine-4-carboxamide (I1-4)
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15

vi nyl cycl opr opanecar boxylic acid 10 The ester from
Step 4 (24 ng, 0.047 mmol) was dissolved in THE (0.5
wobdo7ané4Et OH (0.5 nl) and a sol ution of Li OHPCW/US1061029635

(5 nmin 0.5 n) was added. The reaction m xture was
stirred at roomtenperature for 1.5 h after which

HPLC anal ysis indicated conplete reaction and 1M HC

(0.2 nL) was added and the m xture was evaporated to

a solid. The solid was dissolved in DVF (2 nL) and

(1R 2S)-1-am no- 2-vi cycl opropanecar boxylic acid

et hyl ester hydroc ide (Internediate A2)(Llinas 15

Brunet et al US6, B23, 180 angd °V\ar99 al WD 03/099274)

((4 mg, 0.019 1), difi (pylue lam ne (0.017 i,

0.095 mmol ), and TBTUy( ,\'0. 019 nmmol ) was added and
&t |

the reaction m xturer fred at roomtenperature
over ni ght. The react? om\ni xt ure was purified directly
by reverse phase HPLC to—yield a white foam which was
di ssolved in THE (0.25 nL) and ethandd-40.25 nL) and a
solution of LiOH in water (4.5 ng in 0.25 nL) was

Step 1: alddm 1 (TRIER e aSM-Bﬁltvm %ib&&%ﬁ@%ﬁli@i %114 Ps é&ak@dfooiH ¥1H 16.18-
oo

Mmmmm@e phase HPLC to gl ve the desi red
product as solid. LRVS (ESI) nvniz 591 [(MtH)+; calcd

for C32H39N407: 591]. LE 2 25 (1R 2SL({[ (2R 4S

7S)-7-Butyl -6 9-di ox .8 7 89 12 13 14 15

decahydro 2H 11H 16,/18- e haned| yRi dene 2

5-met hanopyrido[ 2 3¢k] [1 m

6] di oxadi azacycl ono eci n & Ar bonyl } am no) 2

vi nvl cycl opr opanecarb K lckac |d/(|||-2) s ~N O OO

OH QU NII O O~1 Illg-2= A ution of the olefin

prepared as described in EXanple 1, Step 4 (180 ngy,

0.353 30 mml) in ethyl acetate (10 nL) was treated

with 10% Pd/ C and hydr ogenated under a balloon of 89

WO 2007 redlgdaniof BERHYE2AG GindROBRE getnyidn pgdict fiom Ex@mple 2) (400mg,
0.65 mm-mﬁn @e@xtaﬁ}cﬁ‘ﬁ*lraﬁ\@ﬁ) w&xﬁgt §ym1£)| Jnh (N%{ek f%r}nﬂ)n“dﬁ;lge Q(%ilefl li%ugn hydroxide

filtrate was evaporate e an
(155 mg, .45 mapDgad H@g@}iﬁi{fé@t sipatgQ aﬁ%ﬁq)r@411 T8e esactBntves addlat; doncentrated in
vacuo td ld@otd tbﬂrﬂxyd&@mth!ﬂd ethla{%l@lc( ﬁﬁ'te)d Wi A BB Q2. 5 (nM' HhH reaction was
allowed Iq.st g 3 e S
we .C}qss ¥ ﬁ)r ﬁl_ntuci %565 tnﬁ s(o il ed(ﬂgg washefl sy |Water ( I mL). The solid was
air drledet[:rgwe}keaﬂ]b ooypoudd ud aryhicysolid () LRMS (ESI) m/z 593 [(M+H)'; caled for
CaHyN,O5: 593]. - |

Step 2: (2R.4S.7S)-7-Butyl-6,9-dioxo-N-((1R.28)-1-{[( Dhenvlsulfonvl)amine] carbonyl}-2-
vinylcyclopropyl)-3.4.6.7.8.9,12.13.14.15-decahydro-2H.11H-16.1 8-ethanediylidene-2.5-

methanopyridine[2.3-k][1.10.3.6 |dioxadiazacyclononadecine-4-carboxamide
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di oxo-3,4,6 7 8 9 12 13 15 16-decahydro-2H 11H 16,1
8- et hanedi vl i dene-2 5-nethanop rido[2 3-
wehkpar/oid48, 6] di oxadi azacycl ononadeci ne- 4- car boramiuse006/029635

(I11r-3) N Oe @0'SY NNHO QUNONII I11-3 10
The title conpound was prepared as described for
- Exanmple 2, by using (I R 2 S)- | -amno-

N- (cycl opropyl sul fonyl ) - 2-vi nyl cycl opr opanecar boxam de
hydrochl ori de (Internedlate Al)(Wang et al WO
03/ 099274) in plac
(1R, 2S) - 1- am no- 2- yclopro anecar boxylic acid
ethyl ester hydrgchlorgde in,t & g0 i ng step. LRVB
(ESI) nal/z 696 [ ({MrH) +; ] or NSCBS: 696] .
1H NWR (500 MHz, OE 928 (s, 1 H, 7.97
(s, 1 H, 7.88 (d, & , 7.72 (d, J= 8.3 15
Hz, 1 H, 7.56 (dd, .3 and 1. 7 Hz, 1 H), 7.28 (d,
J= 5.9 Hz, 1 H), 6.13 (m\1 H), 574 (m 1H), 5. 27
(dd, J= 17 1 and 1.2 Hz, 1 H), 5.10 (dd, J= 10.3 and
1 5 Hz H, 4.65 (d, J=11.2 Hz, 1 H), 453 (m 1
. 4 o selution ef the gid-from Btep)l (3Uma0.(Srpmal) H)DMB (994 (oY) under
nltrogen], Svad 4ddéd aé}gon?yl(ﬁinf"?azolé ll?’)mg, 3 07@ mgrml) ahd Hl)e’ml%m%@}t_l&ré'& afjﬁfg °C for 2 hr.

Benzen%_%{fowe églnﬁoo P)fﬁ mrfolp_l)ivas a_f_idgcbanil t@br Qcﬁ&pn %H}:q}i ovg;‘nght at 4gyC. The
reactionlwad)diredtlylReifiedliGy I(emrse];ihaéd)chroﬁla%a()hy anlﬁh@re&ltlﬁ%, rédlubDwas

S 1S But
concenfba e e P dovhapelt S Sl el s oy 2
[(M+H)9»“(§1°é)f‘25038{44\15@837782]9 12 13 14 15-decahydro-2H 11H 16, 1
8- et hanedi vl i dene-2 5-nmethanop ry ido[2 3
kl[1, 10, 3, 61di oxadi azacycl ononadeci ne- 4- car boxamn de

(111-4) 90 WO 2007/ 01644F43dPLE82006/ 029635 eN H H O
(2R.AS.FONNS(1RQSH-1 - m2-rhét@hb‘illeﬁ9ylqufo@vlbaJrﬂlncﬂcarbonvl}-2-valcvclot)ropvl)-7—butvl-6,9—

dioxo0-3.4.6.7.8.9.12.13.14.15-decahydro-2H.11H-16.1 8-ethanediylidene-2.5-methanopyridine[2.3-

k][1.10.3.6]dioxadiazacyclononadecine-4-carboxamide (III-5

S
/
(¢]
o 's'
' ]
(o]

O\n/ H\;/go /
o =
e s

The title compound was prepared in a similar manner to that described in Example 4,
replacing benzenesulfonamide with 2-methylphenylsulfonamide. LRMS (ESI) m/z 746 [(M+H)"; calcd
for C39H43N50gSZ 746]

EXAMPLE 6
(2R.48.7S)-7-Butyl-N-((1R.28)-1-{[( methylsulfonyl)amino]carbonyl}-2-vinyleyclopropyl)-6.9-dioxo-
3.4.6.7.8.9,12,13.14.15-decahydro-2H,11H-16.1 8-ethanediylidene-2.5-methanopyrido[2.3-

k][1.10,3.6 |dioxadiazacyclononadecine-4-carboxamide (IT1-6)
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15

Step 1: (1R 2S)-1-(I[(2R 4S 7S)-7-Butyl -6 9-di oxo-3 4

6 789 12 13 14 15 decahvdro 2H 11H 16 18
webtheedi4yi i dene- 2, 5- met hanopyri di ne[ 2 3-Kk] [ 1rd®0/U32006/029635

6] di oxadi azacycl ononadeci n 4 yl ] carbonyl } am no)

2-vi nyl cycl opropanecar boxylic acid ~N O O N 304 ONO

O 5 To a solution of the ethyl ester (initial

hydr ogenati on product from Exanple 2) (400ngy, O0.65

mmol ) in tetrahydrofuran (10 nlL), ethanol (5 nL) and

water (5 nmL) were ad i thi um hydroxide (155 ng,

6.45 mmol ) and the Ne Iet stir at 40 C for 24 h.

The reaction was cgol edp, congentirfated in vacuo to

renmove tetralrydrofuran éﬁd«% “hartol and diluted with

3N HCL (2.5 ni). Thelepcljdhywas 10 allowed to stir

for 30 mn and the reguliing solids filtered and

washed with water (1 inLTL_The solid was air dried to

give the title conmpound as a white kld (0.44 9).

LRVS (ESI) mz 593 [ (MHH) +; cdcdfm C32H4A1MN407:

593] . 8¢ &ffe compopml way prepredl iy sigiilamgungi to dt fes¢ribeRin Example 4,

replacing®enzendshlfRAGME vithl hARMbIFTR AL ATRIE gﬂl&ll%g/zgzg Ei(,hfl\;l-éll) 5 calﬁi for

/. cvclo ropyl)-3 46 7 8 9 12 13
C”H“ﬁ%?%xf%ﬁ18 et hanedi yl i dene 2 5 nethanopyridine 2 3-k
[1 10 3 6]di oxadi azacycl ononadeci ne 4 carboxam de 91
WO 2007/ 016441 PCTluszoqg&%%? g? iNO HOHO NNS
SNOOI\I~-/RNO O To a ‘soluti oftheamdfrmn&ep

2-vimdeiclopropy])-6.9-dioxo-

8’173%' € métijl%u DY 1d0%,§-)-78

cTor 2

3.4.6.7.8b1 2.@%&15%&@@2@ 1 ﬁ@flb%%h e'dH?'hS

e mxture stlrre

kHLJQgg& -I) was added and

t he reactlon stlrred overnlght at 40' C. The 5 reaction
was directly purifi reverse phase chronmat ography

and the resulting ugt was concentrated in vacuo
to give the titlefconpbund asoanhlte solid (18 ny).
LRVS (ESI) mz 732 +1 Péd\for C38H46N508S:
732] . EXAWPLE 5 y Y
O\IrN\:-/go /
(o] '—\_
mI-7

The title compound was prepared in a similar manner to that described in Example 4,
replacing benzenesulfonamide with ethanesulfonamide. LRMS (ESD ni/z 684 [(M-+H)"; caled for
C34H45N5OgSI 684]

EXAMPLE 8
(2R.48.78)-7-Butyl-N~((1R.28)-1-{[(t-butylsulfonyl)amino]carbonyl}-2-vinyleyclopropyl)-6 .9-dioxo-
3.4.6.7.8.9.12.13.14.15-decahydro-2H, 11H-16.18-ethanediylidene-2.5-methanopyrido[2.3-

k][1.10.3.6]dioxadiazacyclononadecine-4-carboxamide (II1-8)
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10 (2R 4S,7S)- N-((1R 2S)-1-{[(2-methyl phenyl sul f onyl
am n | carbonyl 2 vinvlcycl opropyl) 7 butyl 6 9
wdizoxoidd, 6, 7, 8,9, 12, 13 14 15- decahvdr o- 2H 11Pe1/U82006/029635
18- et hanedi vl i dene-2 5 nethanop. ridine[2 3 _
kl[1, 10, 3, 61di oxadi azacycl ononadeci ne- 4- car boxam de
(111-5) iINOH O HNNS O NON/ OO O111-5
The title conpound was prepared in a simlar manner to
that described in Exanple 4, 15 replacing
benzenesul f onam de - rret hyl phenyl sul f onam de.
LRVS (ESI) mz 746 +; caI cd for C39H48N508S:
746] . EXAVPLE 6 (2R4S, 75) - tyE4IN-((1R
2S) - 1- { V( net hyl sul fonyl )EM .cabbonyl 2 vinylc
cl opropyl) 6 9 dioxob 2013,4 6.7,8,9,12,13, 14,1
5- decahvdro-2H 11H 16T1 8- et hanedl vii dene 25
nmet hanopyrido[2 3 _
kl[1, 10, 3, 61di oxadi azacycl ononadeci gﬁgél car boxani de
(111-6) 92 WO 2007/016441 PCT/ US2006/ 029635 rill: O
0O HO_ N, HNO QNO/ OIIllI-6 The title
conpourt§ t'\%gmﬂ?"é‘ﬁ PawPreRired 18 p gimilay magneriethat desetibed in Example 4,
replacu@xnmnbmtfonam1<E'X\G11fmi-l:ﬁht}45ulfoiiﬁﬂﬂe’:l(LRMS eIy aness [(f\mﬁﬂbﬂ@d for
CacH- O t hanesul f onam de. LRVMS (ESI) nniz 670
e J or C33H43N508S: 670]. 5

\/

EXAMPLE 9
HCV NS3 protease time-resolved fluorescence (TRF) assay

The NS3 protease TRF assay was performed in a final volume of 100 ul in assay buffer
containing 50 mM HEPES, pH 7.5, 150 mM NaCl, 15 % glycerol, 0.15 % Triton X-100, 10 mM DTT,
and 0.1 % PEG 8000. The NS3 protease was pre-incubated with various concentrations of inhibitors for
10-30 minutes. The peptide substrate for the assay is Ac-C(Eu)-DDMEE-Abu-[COO]-XSAK(QSY7)-
NH2, where Eu is an europium-labeled group, Abu is 1-aminobutanoic acid which connects an ester
linkage with 2-hydroxy propanoic acid (X). Hydrolysis of the peptide by NS3 protease activity causes in
separation of the fluorophore from the quencher, resulting in an increase in fluorescence. Activity of the
protease was initiated by adding the TRF peptide substrate (final concentration 50-100 nM). The
reaction was quenched after 1 hour at room temperature with 100 ul of 500 mM MES, pH 5.5. Product
fluorescence was detected using either a Victor V2 or Fusion fluorimeter (Perkin Elmer Life and
Analytical Sciiences) with excitation at 340 nm and emission at 615 nm with 50-400 ps delay. Testing
concentrations of different enzyme forms was selected with a signal to background ratio of 10-30. The
inhibition constants were derived using a four-parameter fit.

Compounds IMI-1 and -3 to XII-9, IT¥-10, INI-12, YT1-14, II-15, 111-20, IT1-23, 1-24,
II-25, I-28, 11-29, IIX-31, 1-32, I1-34, II-37, I11-38, I11-39 to I-46 and I1-48 to III-185 were
tested to have a Ki value of less than 100 nM in the NS3 protease TRF assay as described above.

EXAMPLE 10
(1R.25)-1-({[(2R.4S.7S)-7-tert-Butyl-6,9-diox0-3.4.6.7.8.9.12,13-octahydro-2 H.1 1H-16.,18-
ethanediylidene-2.5-methanopyrido[2.3-%][1.10.3.6] dioxadiazacyclononadecin-4-yl]carbonyl}amino)-2-
vinylcyclopropanecarboxylic acid (1I1-23)
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EXAMPLE 7 (2R, 4S,7S)-7-butyl -N-((1R 2S)-1-{

1( et hyl sul fonyl am no] car bonyl | - 2-vi nyl cycl opropyl) 6 9
wdizoxmic4d1 4, 6,7, 8,9, 12, 13, 14 15- decahydr o- 2H 12EN/182006/029635

8- et hanedi yl i dene-2 5-nethanop r~[2 3

kl[1, 10, 3, 61di oxadi azacycl ononadeci ne- 4- car boxam de

(rtr-7y / NO-HOO NNO 11 O NOONo/ O10

I11-7 The title conmpound was prepared in a sinlar

manner to that described in Exanple 4, replacing

benzenesul f onam de wi t hanesul f onam de. LRMS (ESI)

na/z 684 [ ( MtH) +; Yor C34H46N508S: 684]. 15

EXAMPLE 8 (2R, 4S 79)-7-Butyl - N- (IR

2S)-1-{[(t-butyl sulxonyl LAQPegr bonyl | - 2-vinyl c

c~l opropyj) 6 9 diox kB\,/gLé 899 12,13 14

15- decahydro-2H 11H 1\'56 18- etNanedi vl i dene- 2

5- met hanopyri do[2 3 Im1-23

boxam de
55¢ | (r)NH

. 5 (6 Q KB aie BY hohs
OHO NNS HNOOI NThe title conpound was
prepared in a simlarg ~N 0 that described in
Exanpl e 4, replacing benzegesul fonam de with
t-butyl sul fonam de. LRMS (E nz/z 712 [ (M+H) +; cal cd
for C36HS50NSCBS: 712]. 9 HCV NS3 protease
ti me-resol ved fl uorescence (TiF s§ay The NS3 prot ease
I

TRF assay was performed in a final ‘volune of 100l in
assay U bffion of trans 4-hydroxy L-BOC-proline (4.83 g, 20.9 mmol) in 100 mL DMSO

at room temperature was added potassium t-butoxide (7.03 g, 62.66 mmol) in a single portion. The

AL OXFyt-PIGdif

reaction mixture was stirred at r.t. for 30 min, cooled to 17 °C and 7-bromo-1-chloroisoquinoline (5.06 g,
20.9 mmol) added, the reaction allowed to warm to r.t. and stirred overnight. The reaction mixture was
quenched with ice-cold 10% citric acid solution and partitioned with ethyl acetate. The organic layer
was washed with aqueous citric acid solution, water and brine and the aqueous phases back extracted
with ethyl acetate. The combined organic phases were dried over anhydrous sodium sulfate and the
solvent evaporated to dark solid. The solid was dissolved in ethanol (120 mL), cooled to 0°C and HCI
bubbled through until the solution was saturated. The reaction mixture was then stirred at room
temperature for 48 h and the volatiles evaporated under reduced pressure. The remaining solid was
azeotroped with ethanol (4 x 100 mL) to give 11.95 g (>100% crude) of a gray solid used directly in the
next step. LRMS (ESI) m/z 365 [(M+H)+; caled for C;6H;sBriN,Os: 365].

Step 2: Ethyl N-[(pent-4-en-1-vloxy)carbonyl]-l-tert-butyl-(4R)-4-[(7-bromoisoquinolin-1-yDoxv]-L-

prolinate
X
Br N

0,
U\(O
HoY oy
/\/\/O\H/N\é/&o _\
© A~

To a solution of crude ethyl (4R)-4-[7-bromoisoquinolin-1-yl)oxy]-L-prolinate
hydrochloride (1.03 g, ~2.6 mmol) in DMF (10 mL) was added N-[(pent-4-en-1-yloxy)carbonyl]-L-tert-
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contai ning 50 mM HEPES, pH 7.5, 150 inM NaCl, 15 %
glycerol, 0.15 % Triton X-100, 10 mM DTT, 10 and 0.1
wonREG18A00. The NS3 protease was pre-incubat eBCWiUSH006/029635

vari ous concentrations of inhibitors for 10-30

m nutes. The peptide substrate for the assay is

Ac- C( Eu) - DDMVEE- Abu- [ COQ] - XSAK( QSY7) - NH2, where Eu

i's an eur opi um | abel ed group, Abu is 1-ani nobutanoic

whi ch connects an ester |inkage with 2-hydroxy
butylgl;s%p(&ﬁwedlafe i) (044 & Lpdraos ﬂ@oyppxlﬁbyly@mp (4 n@,; 1Ag3mmol) and
TBTU plr Tt aSth A61). | PHelr¥acG &S REuré ﬂas ﬁlﬁ’@@ﬁﬁlbdnﬂ ®enfpbrabld@overnight and
paricpiELIR O oM EEuTl O B 65 e voRe e T resmupted sodum
blcarbonag sluficnj MI@ddI’iBﬂl ogetciningirdul 8odTikRhr sylfapt and eheSuRSiktvak Ehen evaporated.
[ 0 ti.0 S . .

The i Eﬁéhéﬁﬁgﬁ%eﬁ%?f ek e ERF0t PRAAGERenER e desred
productdf) RIS VESY) @398 [@VIHIDY rdled for ChiFli g NsR:e FB. was

det ect ed using either a Victor V2 or Fusion
L| fbeand Anal tlcal )

. vl P ) 2 B U
M nmvmth 50- 400 gs deI ay Testing concentratl ons

of different enzyne forns sel ected wwth a signal
to background ratio of \10 The 20 inhibition
constants were derived i 79 & four-paraneter fit.
Compounds I11-1 anle—3tof1Q 9, I11-10, I11-12,
[11-14, 111-15, 111-20, ffi-23 II024 [11-25,
III-28, [11-29, 111-31, III-EZ - [11-37,

I11-38, 111-39 to |LI-46 » I\/IJ§483-t\o [11-185 were

tested to have a K value of les¥thah 100 nMin the

NS3 protease TRF assay as aoeséh bed above. 25 EXAMPLE

10 (1R 2S)-1- (%Q[qSZR 4S 7S)-7-tert-Butyl-6 9 dioxo 3 4

6 7 8 The phrpmide 8tbiy/ 8l £0cP 02, 1 PRy miingo1 ) Bas dissolved in toluene (20 mL) and

nitroger€hiboRE %nghqm% rﬁnsTHEItﬁ%ﬂ BY (d.§0hE, 35 gfl 3 3

d 4 vl b 2
tetrakls@lﬁvp%% @‘b}? g%a;lﬁg 613%1' IrI]]ég, géﬁ%m%g[)%ﬁ;?gﬂg}me reaction mixture
heated 80 0¥7Odialéeditrb¥eh/ lé!ﬁ&(mlﬁfh@ 2868 wds cbinPle@, #le Colatlies wdre Ndbdrated and
the resi bilch 213 Sth 5@
<% Rty s o sRRpn - é(@%/&x&p@ﬁwe aclearoil. LRMS
(ESI) mppyp@ B H@HHEDTicaled fa CRLYNGD: 588]. O - N H2 O\ To a
solution of trans 4-hydroxy L-BOC proline (4.83 g,

The olefin from Step 3 (1.0 gm, 1.86 mmol) was dissolved in dichloromethane (200 mL)
and nitrogen bubbled through the solution for 30 min. Bis(tricyclohexylphosphine)-3-phenyl-1H-indene-
lylideneruthenium dichloride (Neolyst M1 catalyst, Strem Chemicals, CAS#250220-36-1) (300 mg, 0.30
munol) dissolved in degassed dichloromethane was added over 30 minutes and the reaction let stir 24hrs

or until complete. Volatiles were evaporated and the residue purified by silica gel chromatography (20-
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30

reaction m xture was stirred at r.t. for 30 mn,
cooled to 17 C and 7-brono-I-chl oroi soqui noline (5.06
W@ 200780641 mol ) added, the reaction allowed toPEEMUSRI06/029635

r.t. and stirred overnight. The reaction m xture was

gquenched with ice-cold 10%citric acid solution and

partitioned with ethyl acetate. The organic |ayer was

washed with aqueous citric acid solution, water and

brine and the aqueous phases back extracted 10 wi
60% Et@Apihexanee toagiee thatide compoinfe@-78 sgant RV HESR §7/Zv§épé(1\@’f}f[)e:c931°d for
CosH: N®8 B 1@Nnhydr ous sodi um sul fate and the sol vent

evaporated to dark solid. The solid was dissolved in

et hanol (120 nL), cooled to OC and HO bubbl ed
Step 5: {IRISUEH{ (AR 49,750 -Ner6 Bhtil-6.0idione3 456, 810 AP ettoctdyelror AT A-06118-
ethaned{nl¥ 1§eq%fr2e§S-me’?wanopvrldo?i§ H[F?O ?Iﬂdmx anwacvcfgl)aona%teplilrrl— —Vﬁgz{rb(fh%l}ammo) 2-

Taer ‘Teauced pressu

vinyleydlbmropaneqitokylip asidl i d mas azeotroped wi t h et hanol (4 X

100 ni) to give 11.95 g (>100% crude) of a gray solid

used directly in the 15 next step. LRVS (ESI) _in/z 36

[ ( MiHjThe estegifrom $ten 4 G1EHIB N Notmmol ey dissglved i THE( WNHC‘ EtOH
(10 mLie(rﬁ%@Bluﬂoxﬁéf ﬂl@M'l@%}(’cer 257 mg in 10 mL) was added. The reaction mixture was

stirred 2}% 5Wf1¥12<1ratﬂliﬁggﬁr ];%F g%t% Wh&%%ﬁ& %@j s1?|§n ﬁﬁi Eyq'eél?tg lrcila%lc%(?{ld 3M HC1

(5.0 mLY evamadsled artdi thexmdiure wadkeyapdrityd to a solid. The solid was dissolved in ethyl acetate

(20 mLﬁaﬂlg)\xgg k IQ%)C{B% L3 @%ﬂd@%&%ﬁg&tﬁ%g ;ra rrlgqg\l%nﬁfdlum sulfate, filtered

and conamre@d b § fopen Thejfoam-vies gisentyeidmis ﬁgwn]ethenq @éppl)eml Wo
cycloprgﬁggﬁlﬁdiﬁélﬁd Hc%-{g %%Q%(S%ﬁ@ﬁ@clopfébé‘ﬂegirb'&iy[)%mlde hydrochloride salt

nt er nedi at e
D045 Tt it eus s 3750 and Wase 5t kNP O889B7,
dllsoprdp&leﬂ@lagune:‘(o 95 |0 m]ih)e) digathiylatinopyiditk (€0.087ns 0172 hegbl) and
HATU @g? 2 grg,a %F‘R %V‘taéj ! d %J tﬂer%%ét%):? ?ng)ﬁcm%a rats Isttirlre %goo\%gté%\gegﬁure
overnighi. tThe mt:tem mlswwatpedﬁgbfdregm b}mewwmhn@t@lébﬂo wisldthe desired

productqg Ia Qﬁld E‘H@ /e @MP(QIEFWS ca?i&pfoymsﬁm\lf(%g e69afﬂ] dlI—f lth@[R (5 00 MHz,

o (dp;enMsfqne@ g0 eshf Bk BGr Aty S:57Cs] P75 50-B00EL G 131 (d, /=83
Hhexanead, =08 .ghndel . 7J|H§11r d7.3p (R0 KL .190)0).25 (RS 76BESIZ) 1 H), 6.62 (d,
J=15. 9&1;“}?),\9 %é g{gr}tﬂ)ﬂfs gﬁgsi yﬁ %ﬁ?ST%%rHS(QBJ 2004y, hER 084, s=11.5
Hz, 1 Hc,aarsm(nyﬁ 112 Her t Hp a8y () 3/H), A5 (4R) H}-1 §67d¥, 1Nk li=sbigiuami@.9 Hz),
292 () B0, D M OXY, 2,45 @ Oeh P Fiun, 2"/ 1.6, P, 1.8 M, 1M, 1.66 (m, 1 1),

1.28 (m, 1 H), 1.00-1.15 (m, 4 H), 1.04 (s, 9 H).

EXAMPLE 11
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HOYNLOGO 10 Ol The bromde fromstep 2 (0.90 gm
1.53 mol ) was dissolved in toluene (20 nL) and
waoai2oo7egensi bubbl ed t hrough for 15 mn. Tributyl PCOAISRG06/029635
(0.54 nmL, 1.83 mmol) and
tetraki s(tri phenyl phosphi ne) pal | adi un{0) (178.0 nyg,
0.153 Mol ) were added and the reaction m xture
heated to 100 C under nitrogen. After 3h, the reaction
Step 1: S48 gla |Ies wer e evaporated and 15 the
L +A10X0-3.4.0, 8.9 cadf-derdeaghvdre-2d, 1k eks
ethanediylidéme-2. S-hﬁeﬂﬂnr&)‘yrlﬂcQZ gikye. 1&3%ﬂ&@fadﬂtﬂcvcl&ﬁﬂ@_ggﬁ&&ctbﬁﬂate
538 [(MtH) +; cal cd for C30H40N306: 538]. Step 4: Ethyl
(2R 4S,7S)-7-tert-butyl - ioxo-3 46789 12
13- oct ahydro-2H 11H 16
5-methanop r~ ido[2 3-k] 1 £0 3
6] di oxodi azacycl ononadeci ne 4—carboxylate CN O AO N
OYN~p O--\ 20 The ol efim fr ep 3 (1.0 gm 1.86
mol ) was di ssolved in do ngthane (200 nL) and
ni trogen bubbl ed through ghe_solution for 30 mn.
Bi s(tricycl ohexyl phosphi ne)-3- phenyl - | H i ndene-
| yl'i denerut heni um di chl ori de (Neolyst ML catal yst,
St r emTGh esterdRdnS ExARHRG 9@%@( 36 111% hl((ﬁﬁﬂmﬂlﬁ] wa@dlgsglvemmyl acetate
oro an
(40 mL SRRt b RSSO ol iy Aeg fFa B 5 e s then
purged gghpydsegen 3Vimeaid lekstinender ebﬁmgeabdbbomﬁd 2tiheTheasadti@was filtered,
h
conce
n%%’%? 8%%2%%%*%% B B0 AT R R s fa oy s caea
for CastlsNeOs1Hel ti t 1 e conpound (0.73 gn). LRVB (ESI) mz 510
[(N%kb+ cal cd for C28FB6NBO6 5101 Step 5: (1R
4 6

Step 2: @Lﬂé 7:8(;-{2 . ( SYCIRPre] l‘ \
Vinylcyﬁemﬂm]&p;oxgé,%@b&z12,13314,15 decahydro-ZH,l 1H—16,18 ethanedlyhdene 2.5~

methanoh ]i 3] ,131,0@] &18 %a%?c 918%%&1 120aC %oxaml | ] carbonyl }a
noj-2- "vinyfcy UrU%aHECaf%nyfrt—%ET%@The ester

fromStep 4 (0.73 gm 0.1.43 mmol) was dissolved in
THE (3@ ke codpduld K réplngd fﬁH sﬂ?ﬁlgr Iﬂanﬁé}] aQHEsQHbéafflo%tleparatmn of

Exampl 0 8% § Ui 0 Ber gt 1 LOORS (el S0GIH- oy calecon

C5H@N@DKEB9MM|Ch HPLC anal ysi s i ndicated conplete reaction

d d 1.xt
(00 Mt B, 0GB s 0B G tee S 20 o, DS GsitD. 765 @ -
10.6 Hzet |7.484ed, dlt=el 0. 7420 116z, AmEl, Tt @rJ € 20 Hd ) Hj,i11492s,0)Ha6d2 (m, 1 H),
5.76 (mei ﬁ%/'s 6@‘%@%4 ﬁ 7, E%st S6RayaY g4d szfh?%‘ 19\(§rj—3ﬂdi H%[‘l ), 4.62 (m, 1

tere concenfrate

H), 4. 4@%%% %ﬁdéslowedu %mm 2%6hitey %%(ﬂhdr@ za@(mLZ)H)aaao (m, 1 H), 2.62
(m, 1 H), 2.51 (m, 1 H), 2.10 (m, 1 H), 1.96 (m, 1 H), 1.72 (m, 3 H), 1.48 (m, 2 H), 1.20-1.35 (m, 4 H),

1.07 (s, 9 H), 1.01 (m, 2 H).

EXAMPLE 12
(2R.48.7S)-7-tert-butyl-N-((1R.2R)-1-{[(cyclopropylsulfonyl)amino]carbonyl}-2-ethyleyclopropyl)-6.9-
diox0-3.4.6,7.8.9.12.13.14,15-decahydro-2H.11H-16.18-ethanediylidene-2, 5-methanopyrido [2.3-

k][1.10.3.6]dioxadiazacyclononadecine-4-carboxamide (ITX-37)
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cycl opr opanesul fonic acid

(1- (R -am no-2-(S)-vinyl-cycl opropanecar bonyl ) - am de
woydrioabd4or i de salt 15 (ALl)(0.419 ng, 1.58 mMDPET/US2006/029635

(LlI'i nas-Brunet et al US03/15755 and Wang et al WO

03/099274), diisopropylethylamne (0.75 nL, 4.30

mmol ), di net hyl am nopyridine (0.087 gm 0.72 nmmol) and

HATU ( 0.65 gm 1.72 mmol) was added and the reaction

m xture was stirred Qoom tenperature over ni ght.

The reaction m xtur purlfled directly by reverse

phase HPLC to yi el esired product as a solid.

LRVS (ESI) mz 69 cal cd~for C35H44N5(CBS:

694]. 1H NMR (500 20 JpA)o 4.d6- DVSO) 8 10.40 (s, 1
H, 8.70 (s, 1 H, §,4§ o 107.95 (d, J= 5.9 Hz,
1 H, 7.81 (d, J—83\n’ . 7.61 (dd. J= 8.6 and

1.7 Hz, 1 H), 7.35 (& 4\—59Hz dok). 7.25 (d, J=
7.32 Hz, 1 H), 6.62 (d,
J=15. 9ike tlﬂlWOI@OE@i wasliypabed684 simild) mimnbiGsniestHpeBfod thé grearation of

Example légte% 5%11213%%21@ 10@%&’&%&@4%\4 é)aglé c]arb}_%ylﬁé: 5% ég

ethylcyfla}a‘opafarp]lnluy chlq&ie glnme@atgA% SXESD n(/m%][(l‘mj-H) 2cad for
CssHisNsS: 5969) IHM(S(OUIM]@Z bhm) @; b‘fM 5 2. i’zi)(s 11H)8§ 6618, 11)H4s5 (s, 1 1),
rouy {50 B g SN L D e L

1 H), 7.735(d, /=732 Hz, 1 H), 6.62 (d, J=15.6 Hz, 1 H), 639(1n1H)568(m1H 4.52(d,J=11.0

s L o 85 it i srn e S A o

2.28 (my! Hj_:9,0§4m H), 1.84 (i, 1 H), 1.75 (m, 1 H), 1.46 (m, 1 H), 1.24-1.38 (m, 3 H), 1.00-1.15
(m, 5H}5ﬂd@gzgl}%d@g5@lj=1~1m63 f$- et hanedi vl i dene- 2, 5- net hanop

yrid

K] [ 1, 10 3, 6] di oxadi azacycl ononadeci ne- 4- car boxam de

(III-9) Xl ~ KO o 0 o, EXAl\@pLI‘Elj—IN NH 30 O h [ 111-9
/

2R
( 1

methan H@J !2‘@- - : 1gxa§1a C’Ii('}noillgd §1ne 4-carbo ide A ~38

I OXa |azacyc ononadecl 1, O N
YN\p o-\ ot The ester from Exanple 10, Step 4 ( 512

ng, 1.00 mmol) was ved in ethyl acetate 5 (40
nm.) degassed with pi en and 10% pal | adi um on car bon
added (50 ng). Thel m xture was then purged with

hydrogen 3 tinmes @and I@j}( nder a hydrogen bal |l oon
for 24h. The react] on Jtere concentrated in
vacuo to give the c\qf ‘ndﬁs rrg) as a foam LRMS
(ESI) mz 512 [(I\/H—|5’}/,’[\cal cd 1138

Step 1: Ethyl (2R.4S.7S)-7-tert-butyl-22-i0do-6.9- -diox0-3.4,6,7.8.9.12.13,14.15-decahvdro-21L11H-
16.18-ethanediylidene-2,5-methanopyrido[2.3-k]1[1.10.3 .6]dioxadiazacyclononadecine-4-carboxylate
]
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for C28H38N306: 512]. 10 Step 2: (2R 4S

7S)-7-tert-butyl -N-((1R 2S)-1-{[ (cycl opropyl sul fonyl
wamotwieat bonyl } - 2- vi n~l cycl opropyl ) -6 9-di oxeeB/U4206/629635

8 9 12 13 14 15-decahydro 2H 11H 16,1 8

et hanedivlidene 2 5 nethanopyridol2, 3-k] [1, 10, 3, 6]

di oxadi azapycl ononadeci ne- 4- car boxam de The title

conmpound was prepared in a simlar manner as descri bed

for t reparation of 15 Exanple 10 Step 5 utilizin

e caDe PR Bar . BRRAQ B S anpdeap fehved in tifc acid 5
mL) an¢ addedINfiodosudCBid6 NEWBm, 43&81}101) ?j;Hl %rﬁ %Q%M%ea&%a% goured into
acold w??;;ljsib)f Eﬁl’ylga.?gtggg (a%c(l_j ?&%lﬂ'é'l;t%d io&%uglzt?_iéa’rb%aﬁ)sgh%qra glayga ;vbexfyﬁeﬁarated and the

organic gyerwagrycpshedgvithsatutatdd)sodivimdieatbdnatd solutioh ahtt brirk. Id)rganics dBre dried

over anliy@iroud sddiu j i
) 2o ‘g éﬁlﬁ ﬁl&@%&? %g?hszsilgg 0 !Wfifl,e%.“%‘(’&feﬂ topgeld pgrudppil s Theegrude
product yayRe r%]} bylf}’lrqu)at’ogr_agly(qﬁ silica § ORH0% Bte: HemaneBtoldjve thk @R compound
(0.76 gof)d .RMS (fEsmn/E6:181[.(191+ﬁl)ﬂ§ca2e<19fok@sﬁ37ﬁq3é’)fii 6 1 H, 2.90
(m 2H, 270(m 1 H, 2.62 (m HS, 2.51 (m 1
H, 2210 (m 1 H, 1.9 (m 1 H, 1.72 (m 3 H, 1.48
Step 2: (2R4ST SHY -terdbid@d-N-(BR.26 W - { eyl oprophls@FontBamiBofelrbork @4 (M

- ) EXAMVPL R ~7-tert-butyl- N (IR
vinyle éfor! 227104070 "4 OWR: ,! ,Af B -_a o] a‘ Sccthanediylidene-

- S1O~4 )
- SASiBR

2.5-methagonvaidol2.3-18[101 0.3 diexadizacyloFon8d@int 2-chfbokanide
15-decahydro-2H 11H 1 6 18-et hanedi vl i dene-2

5- net ?genopyri do[ 2 3- L.
k1(1, 10, WleecPpPaNnd gy aéf?@?é‘ll Brfoiaidas mianeer 4s deserfod doritichepreparation of
Exampld 101 SteBY JtilDiho\ha 2RO 7bM 1044 1L IGE/(£52 02640 78839 é//alca b0

C35m5““5'r9§3'5a8r d%ﬂb@ @%ﬂﬁég@ﬁ@@@iéi taét%'éf i %ﬁgﬁ}?fﬁ?, Himg?m d,J=6.1

Hz, 1 Hyp7 8péer &H).Gri3dfl, J EsahPl.a HD6.3(€n D, 5173 (nh,2iH)05.28 (d, J= 18.7 Hz, 1 H),

e | | ). ani bonyl } - 2-
12 “¢é€"?°?%ﬂ8%"§%% e AL D DOl S el e 11,574
(m, 1 H>L%%R%<ﬁ(, 23D) 647&2 16962-5F (WsH)H), 224 (e, Ho i .86 (GI5HY 6508 H), 1.49
. | EDBO6] (m, THDNMES (50GnMH - 10.28 (s, 1
o )ﬁ),j(s. éG )(s, ﬁ%%)%%%ﬁ??)’%mg%ﬁ (d, J:(Z.g Hz,
1H, 7.81 (d, J= 8.3 Hz, 1 H), 7.62 (dd, J= 8.3 and
1.7 Hz, 1 H), 7.35 (d, BxA®®PRERZ, 1 H), 7.23 (d, J=
' e | :

12 <{clapentyl ( )] 1 PDEOD .o,'_v U olearps 12-3’1
vinylcyc @mopg] H;g, 12-dingehyl-6eD-dioxbl)3,4.87.86.12.d8koctdrydidk2 /7.1 8 6 38-2thEio-2.5-
‘ . ) oA 28 ™ 2 H,

( , L. ), +.46 (m
n 1.00-1.15 10 (m 5 , 1.04

J= 703 Hz, 3 H. EXAWPLE 13

|
H § QP
NN NN NS
o M NV
O .
Y Y o
5
11-39

Step 1: Ethyl (4R)-4-[(7-bromoisoquinolin-1-yl)oxy]-1-( 25)-2-cyclopentyl-2-({[(2.2-dimethylpent-4-en-

1-yl)oxy]carbonyl}amino )acetyl]-L-prolinate

(s, 9 H,
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(2R 4S,7S)-7-tert-butyl -N-((1R2S)-1-{1(cycl opropyl sul f
onyl ) am no] car bonyl }-2 vi nyl cycl opropyl 22
woOaQair/6641 di 0x0-3 4 6 7 8 9 12 13 14 15- decahvECDARR006/029635

111T-i 6 18-ethanedivlidene 2 5 15

met hanopyrido[2,3-k][1 10 3

6] di oxadi azacycl ononadeci ne- 4-carboxam de (I111-38) sN

OON8 ry ~O0 " /NO1TI If OIll-38 Step 1:

Et hyl (2R 4S 7S)-7-tert-butyl -22-io0do-6 9-di oxo-3 4 6

7 89 12 13 14 15- decahvdro J2B, 11H

16, 18- et hanedi vl i dene- 2 B- fetihanopyrido[2 3-k][1 10 3

6] di oxadi azacycl ononade?(:?e Acarboxylate s rN O I

o~ O /NO o O99 WO 2097/, 0 E PCT/ US2006/ 029635

The ester from Exanpl e 1f:;r”= 1 (0.79 gm 1.55 mol)

was dissolved in triflic &y (5 nL) and added

N-i odgsucci ni m de go 90 gm O mol) in 4 portions

over 40 solbereefiegy W@é—‘lﬁ&br@dnsoml@olmal ~ylodixgl]-Fripxdlinate hpdrochloride
(EXANE’LEylL S®@f & @EmAND SR %cﬁ@Sﬁé%gloggth (ﬁ@ rzbcﬁxﬂé‘thﬁpent-zt en-1-

hon. Layers e Separ at ed

oGt SR ped Irra Bl SE0{L™S 447 Bomatio DY6T Golorst RT vas
added I—h’ﬁijj O neg, 1.€1 gani) asd DEAEA (Onsnagt 5.00 vifthiol RNAYE b QUSe RAG MM ixture

was pouzé}dild at%ﬁi‘?O%@ %g&a&% w%ﬂg Il\y\%élc ngg%ég agfgaqa \F@%dvb{;}?ed v!ngll vgater and
brine, drigsh N &8P e yheowlveit| vas senfaved B0 (The cimee(pmel)ct tvas giriRd on

silica (ghddRnt dikdoR, £R W@?’Q? Oézcgr}lég(a g) ﬁ%é Eg é7‘f) of fhe ?ﬁe compound.

LRMS (%%M*Q%s% [CVFHEy galgsh for s i By R: 89211
[ (cycl opr opyI sul fonyl ) amino] carbonyl }2 10
. ¢l 6.9

T Y v s

M@%@MMW| [1 10 3
6] di oxadi azacycl ononadeci car boxam de The title
conpound was prepar ed Na)g%&?‘ilar manner as descri bed
for the preparation of le 10 Step 5 utilizing

the ester fromstep LRVS[(BSI) fez/z 822 [(MH) +;

cal cd for 15 C35H451 Sy co&H NVR (400 MHz, ppm
(CD30D) S 9.17 (s, 1 H)O s, 1 H, 801 (d, J=

6.1 Hz, 1 H), 7.95 (s, 743(d J=6.04 Hz, 1
I—|),62(s 1H),573(m 5.28 (d, J—187Hz

1H)), Et&? (%él)‘l ng b omogsoglgmzlglglqylg}zxy]l ﬁ@%ayc@pint}qzz 6 {_ﬁ_(ZQD
d1methyIBeny-Ar en(1m1)03gy]|e91bor211}93111(0hqce@1]-Hil,)-proﬁna&fl(SE(f’mlg,]O 839 mma3l) Has ¢ifBolved in
ethanol (10 lz%ﬁ) ard rgﬂ'og@ﬁ\vagblmaled %llt&?gh(f&] ISJImED Potgissmm \gnrl]}ltn%lulapoborate (168 mg,
1.25 mmol) and dichloro [1,1 ’-bis(diphenylphosphino)ferrocene]palladium(H) DCM adduct (34 mg, 0.04
mumol) were added and the reaction mixture heated to reflux under nitrogen. After 15 h, the reaction was
complete and the volatiles were evaporated and the residue purified by silica gel chromatography
(gradient elution, 10-75% EtOAc/hexane) to give a clear oil. LRMS (ESI) m/z 578.4 [(M+H)"; calcd for
C33HyaN3Oq: 578.3].

Step 3: Ethyl (2R.48.7S.14E)-7-cyclopentyl-12.12- dimethyl-6.9-diox0-3.4.6.7.8.9.12.13-octahydro-
2H.11H-16.18-etheno-2.5-methanopyrido [2.3-£][1.10.3 .6]dioxadiazacyclononadecine-4-carboxylate
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(m 1 H, 1.43 (m 1 H, 1.25 (m 4 H, 1.09 (m 2 H),
and 1.06 (s, 9 H. 20 EXAMPLE 14

WO20740%6445, 1M 7- Cycl opentyl - N- (( 1R PCT/US2006/029635
M 1-{[ (cycl opropyl sul f onvl)ami no] car bonyl } 2
vi nyl cycl opropyl )-12 12-dinethyl-6 9 dioxo 3 4 6 7 8 9
12 13 octahydro 2H 111116 18 etheno 2 5
nmet hanopyrido[2 3-klI[1 10 3 _
6] di oxadi azacycl ononadeci ne_4 carboxam de (M39) INH
O0~~0 HIl NHS- 0 u@ N25 111-39 Step 1:
Ethyl (4R)-4-[(7-bronoi sga 61'i n-i yl)oxyy-1 [(2S) 2
cyclopentyl 2 ({[(2 2 difreth ent 4 en
1-yl)oxyl car bonyl } am no Qtrol inate 100 WO
2007/ 016441 PCT/ US2006/ 0396 oB - NO xI I H'N
"COZEt O NO Y Oa To a golutron of ethyl
(4R) - 4- [7 br onoi soqui nol i n-@yl )oxy]-L-prolinate

hyd Ste 1.25 mmopl)
and (S BYLPRp R PR ST e hphy e mAOR A desed (nogen
bubbling[fyr@RyiinHPEH @D}Mw&}%éﬂhm aceathlyst (Ahei cakadysat B, 182403, Zannan

Pharma(i3@ %(569% 6. 0; ﬁm‘li&nio _};n l‘nnyft% Eﬁ% 617:% _FWB I‘PL er ag%%&?mosphere After

3h, theﬁ?ﬁg]:n)n wggfep@p e@ and wlaﬁ@np@gg@d oYvapiioK t'][he@rudwas)dp@ ovaethen directly
purified it sYicEl S Gent BNE L% t@@’tj‘%qit%ts b ﬁ]exgtlleléj% yield 825 gg%gl%fof the title

comarg s LR Ra a0 Ul e Bk adbo, he- or uce

product was puri f| ed on silica (grad| ent elution, 5%
: . . 52 )

(4R) M f(28) 2 cycl opent _ {[(2 d| met hylpent 4 en 1

yl ) oxy] car bonvl } am no) acei
| -yl)oxy]-L-prolinate i

To a solution of the product from Step 3 (160 mg, 0.29 mmol) in THF (5 mL) and EtOH
(0.5 mL) at RT was added LiOH (1 M, 2.9 mL, 2.9 mmol). After 1 h, the reaction mixture was
partitioned between EtOAc and IN HCI (x4). The combined organic layers were washed with brine,
dried over Na,SO, and the solvent was removed in vacuo to yield 144 mg (95%) of the title compound
which was used without further purification. LRMS (ESI) m/z 522.3 [(M+H)"; caled for CagHysN;06:
522.3].

Step 5: (2R.4S.7S.14E)-7-Cyclopentyl-N~((1R.25)-1-{[(cyclopropylsulfonyl)amino]carbonyl}-2-
vinyleyclopropyl)-12,12-dimethyl-6.9-diox0-3.4.6.7.8.9.12.13-octahydro-2 H. 1 1H-16.18-etheno-2,5-
methanopyrido[2.3-£][1.10.3,6]dioxadiazacyclononadecine-4-carboxamide (ITI-39)

To a solution of the product from Step 4 (147 mg, 0.28 mmol) and (1R,2S)-1-amino-N-
(cyclopropylsulfonyl)-2-vinylcyclopropanecarboxamide hydrochloride (Intermedijate A1) (90 mg, 0.34
mmol) in DMF (2 mL) was added DIPEA (0.25 mL, 1.41 mmol), DMAP (3 mg, 0.03 mmol) and HATU

(107 mg, 0.28 mmol). After full conversion (15 h), the reaction mixture was purified by reverse-phase
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HN COzEt O N-O Y O a Ethyl
(4R) - 4-[ (7- bronoi soqui nol i n-1-yl)oxy]-1-[(25)-2-cycl op
wenovofoa4§{[ (2,2 15 PCT/US2006/029635

di nmet hyl pent - 4- en- 1-yl ) oxy] car bonyl } am no) acetyl ] - L- pr

olinate (526 ng, 0.83 mol) was dissolved in ethanol

(10 nL) and nitrogen was bubbl ed through for 15 mn.

Pot assi um vi nyI trifluoroborate (168 ng, 1.25 mmol)

di ch

HFLC a%ff’m ﬁ?%ﬂf*d?%@nvp&%m in §)L6 % Fiswaiel) payipld dRUmEI(39%) of the title
compoundis ad,dil@pov(d%ﬂ 'TONMR. (86b MPBIED, 01158, lgngq{)a@% Esh?H) 7.87 (d, J =

somggnctol Tk et vsetl ot e o (T

5.77 (s\idDab 170 &8, Mg, 6.2¢ ¢ Feriatid, A, 5;017e(d;£su(oimﬂzppn) ki7edq, by: 11.7Hz, 1

H), 4. 4?{& JCQ%Q% ¢ %"ﬁ%&gﬁ ?12%32(9(1 Gar ﬁd§ %%Né%( Eg);’i‘%&g 1588.65 (m, 1

exane ear “oi

H), 2.4% (g 241 283Gy, e 21 2 011, 7 518.8 Ko3 3 HDANBOG0, 159)81.83 (m, StHBp1.86 (m, 1 H),
1.80 - 1608l 5 H?R AS 1PSHAE B 101)5<(L aReNt Y (nl% #2099 (B3 BYLp® Prus @sp

12713 octah’ dr
’”/273454?%@ 1%a1°f§%% ﬁ%ﬂ]ﬂiozs’f)nﬂﬁét hanopyrl do[2 3-k][1 10 3

6] di oxadi azacycl ononadeci ne 4 carboxylate 101 WO
2007/ 016441 PCT/US2006/%%%ﬁ%gf i' ~N HN' ' CO2Et O
N),,O YOa To a solu he product from Step 2
{ED] ; (cydiegae geudfofipl)dniits] edmbonpl} oV ihylgl clopropyl)-

under an N2 at m)spher. fter5 3 h the reactl on was
conpl ete and was condeni rated in vacuo. The crude
product was then di purified on silica

' ' 94) t@Ac in hexanes) to
' 3 M
in/z 550.4 [ (M-H)+ ocalel ok

ﬁorrpound LRVS (ESI)

€31M4ONB06: 550.3]. Step
4: (2R 4S 7S 14E7-Cyel gpentyl Y12 12 dinethvl 6 9 dioxo
3467 89 12 13 octahvdro 2H 11H @ 16 18- et heno-2
5- rrethanop rr~f2 3- k][l 10 3

Step 1:

To a solution of ethyl (2R,4S,7S,14E)-7-cyclopentyl-12, 12-dimethyl-6,9-dioxo-
3,4,6,7,8,9,12,13-octahyydro-2H,11H-16,18-etheno-2,5 -methanopyrido[2,3-
k][l,10,3,6]dioxadiazacyclononadecine-4-carboxylate (EXAMPLE 14, Step 3) (160 mg, 0.29 mmol) in
EtOAc (7 mL) at RT was added Pd/C (100 mg). An H, balloon was then placed on the reaction flask, the
flask was evacuated quickly and filled with Hy. After 7 h, the reaction mixture was filtered through celite
and washed with EtOAc. Concentration of the filtrate gave 147 mg (92%) of the title compound which
was used without further purification. LRMS (ESI) m/z 552.4 [(M+H)"; caled for CsHyaN3O4S: 552.3].
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To a solution of the product fromStep 3 (160 ng, 0.29
mmol) in THE (5 nL) and EtOH (0.5 nL) at RT was added
woi@H/oqd44M 2.9 ni, 2.9 Mol ). After 1 h, the PeaaS2®ME029635

m xture was partitioned between Et OAc and I N HC
(x4). The conbi ned organic |ayers were washed with
brine, 15 dried over Na,,SO4 and the sol vent was
renmoved in vacuo to yield 144 ng (95% of the title
cnpgl%nd vvh| ch was used WIthOUt furthelr pur|f| cat| on.

vinyleybBarop}l)- 1§13@nﬁﬂwl éRdﬂoﬁo 3.53.6174@.15 1Q£iﬁpe%mvﬁ}o-%ﬁ i]%ﬁ% 18-etheno-
2,5—met%ar)o$ c[ [ am ng carbonyl 0 8 9

12 13- Bl@ttlahv@nmuﬁd-hwds]#rbﬁbﬁed]fﬁmﬁétﬁb&m £5,55)-7-cyclopentyl-12,12-dimethyl-
6.9-dio %Ih] g)? Sakg){gjiggl& ésgc%ggn &%fe c%%ﬁé%l S R A dRethanepyrigigl2.3rg
KIIL, 10,5 cdBpiadingrsydenonpdscipe-daadoxflatorsin: tppracedin desgribed iPBXAMPLE 14,
Steps 4 ARDS.) }ﬁmm(%ﬁbf&ﬁ& éDi’t‘}DZ)fbfyi\eL s, 1 78985 LED. 7.87(d, J= 5.9 Hz, 1 H), 7.71

| f b
(d,J= %ﬁé&lﬂ g% ek ﬁé@}i};@ dA{IfS ,1{@{) ©0RG, pxant Hhrié?ﬁ)(m 1 H), 5.28
(d, J= 1506 BWE H)25.00.)d, wass saaiz;led{),Dl PEA, (01253 H)M%éﬂﬂnph) 4.33 (d, J =

107 DY A 8Oy 00 TR 430 M 200 SR TL IR  s5 1m,

2.81 (mpd K. @rﬁé (wab Ep2r55f(.0k- 6§ HzelH), Se4 inab H), 2082m\\0H), 2.18 (g, J = 9.0 Hz,

1H), 1. 2@@7 b%%‘%d/(&@%?%@@%’&@%@rﬁw 'ﬂFi#)é rl)(ﬁ Iﬁdd ﬁj” ' “t ﬁ,go 77 (s, 3

H) ppm( 5%3 EBDme 7364 [(M+HY o prdestfapiCalisesQufii 136 3ﬂ>ovvder H NMVR
(500|\/HZ CDSOD) 8 9.16 (s, 1H) 844(8 1 H), 787
= 1
g g: j Byglmgg fl& aparopf)l'_a?te pfo%ur(eéand jhe @pl_ppp&te Alan 1n’@ngre;zhates in place
of (1R,25% | -aphirtel)\- (cyEloﬁerﬂsm,lfoﬁylk&-V1n5107é30;{rﬂ@anécafﬂbxarﬁd@ﬂyd&&hl&ﬁe

(InterméldYatél'A [tand iZSgDc lgpegtzl A{ % 2 ﬁmheﬁlyﬁm('-)?z% il'-y]’i_g)i)g carbgn%lzar?lﬁcg)a@tlc acid

<1nteﬂnq4;ate B24)3hg @élowulg cqmp@mngs Wergpidpared. H), 2.95 (m 1 H),
265(m 1 H, 2242 (m 2 H, 222(m 1H, 2.13 (q,

1

3 _.‘_oun.‘o'n‘ .-nu,__ 3

B J— 8 Hz, T H),__2- 01 (im 1 H; 92 (1 H—1786
x. EfP?Furel H. 1.80Name 60 (m 5 H) LR;‘M 4 Brepared pging m | Bt
H, 1.15 (s, 3|H, 1.10 (m 2 H g 0. 8%16(&% rognew ppm
LRVB (ESI) miZ 734.4 [(MH) +; c,?gﬂcd C3 N508S:
734.3]. 10 EXANPLE 15 (2R 4S 7S] Mg é‘l‘tﬁi’ﬁ’éﬂ‘?‘;ﬁ N ( (1R
2S) [(cycl opropyl sul f onvl ) am no] ¢Bt boaydo}dids to the

vi nyl cycl opropyl ) 12, 12-dli En::Flh -6 9- dl o(ﬁle%lqgf)v6 7 8

91213 14 t5-decahvdro—2H-tH-16-18--EERERS
nmet hanopyri dol2 3-k] 11 10 3

6] di oxadi azacvcl ononadeci ne 4 carboxam de (I H40) s ~
N "O HOOHOHII NN'V 0 NOO OO ffi-40
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wdeowEln 6o

15 Step 1:
12-di met hvl

Et hyl

(2R 4S 7S)-7-cvcl opentyl -

6 9 dioxo 3467 89 12 13 14 |
2H, 11H 16, 18- et heno- 2 5- et hanopyr PAofUR2006/029635

S

3-k] 11 10 3 6] di oxadi azacycl ononadeci ne 4 car boxyl ate

N,, O HNj,

(2R, 4S, 7S, 14E) - 7- cycl opent yl -
3,4,6,7,8,9,12, 13- oct ahydr o- 2H, 11H- 16, 18- et heno- 2, 5- e

CCEt

20

6, 9-di

ONO Y Oo0 To a solution of ethyl
12, 12- di net hyl -

0XO0-

thﬁhwﬁi%%ﬁg@%n
evachtat qui ck
react ton mi xturp
washed wi th Et OA
147 my (92% of
w t hout further
(MeH) +;

7S) - 7- Cycl opent
am no carbon |}
9-dioxo-3 4 6 7
etheno 2 5-net
6] di oxadi azacyc
title conpound
(2R 4S,79)-7-cy

cal cd f
2007/ 016441 PCT| &&3&9@&@2%8&18- ~>te|0 2

’ mmm&ﬁéﬁ@ig “opr dp

18eti@ncp@ridb®,314 15-

i

gurlflcatlon

16,6821 dd6S:

han ey kadQlid.q

| ohonadeci ne

videnagcpar ed fr o
Cda@&@ﬁtdw -12,12- g

K agtisgzemetypnonad
@th (160 ng, O.
agd Pd/ C (100 ng).
| fieydleadyisufonyhaisk ,
led Wit
ered through celite
pethylo@dercamb641 | on of t g
dihg-title conpouynd which was used

LRVS (ESI) mz 552. 4

0

552.

—

Q@s& -4 at
ﬁﬁ% ARGV
An

t he
h H2.

fl ask was
After 7 h, t
and
he filtrate ¢
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12 12-di et hy

5

2 (eA;,Bl

H2 bal | oon was

he

ave

{i[ Ccycal opropyl sul f pnyl
pyl) -
decahydro 2H 11H 16 18
[1 10 3

ar boxam de (M 40)
n et hy
iinethyl

| -6
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X0- 3, 4, 4,

' QTLTe proce
5 ¥ NWR

—~ m

ﬁf

[e]
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Tz
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L

o1 0o

(62 BN

SNELTE

TS5 L

I
»

17,13, 14,

no- 2, 5_né¥%ﬁ%€%yﬁ?ﬂ%PhN3

xaai2azacycl ononadec

i
1

(v%ylcfclbgg@)pﬁ%ﬁ?}% ()

(nellcarbonyB-29 Hz,

simf@ﬂ(%l -digee- 8, 5
,ﬁﬁﬁmMJéﬁﬁi

]dr(os2 1H31.6 1§f

Ieﬂ:u;noz 55 ( q, J=
th!ajtl)ﬂpy}{éo[} (g,

1 10@,@@0){(&1@51@01
ox?o%&ieé}neu MtH) +;

D NI
g W

T O

Tj Ll
X .

% -

D W

JSIng the approprj]ate
bogamids or nedi at

AH

(1R, 28)-I-
opanecar boxami d

bonyl } ami no)ac

T

56 (

= -

\"= N GP I ®)] IV

3

alc

S |

o-ade
724.4

n EXAVPLE 14, >
1 H, T.
3

©

A

owpﬂgpw‘

ranydro=—2H1t
See Example 15

ne- 4- car boxyl a
St
P6 (s,
7.71 (d,
¥.29 (d, J=5
A), 5.28 (d,
H), 4.58 (d,

J=

/\H

;o?

L1
, 1.40
7 (s 3

~J

d

nl place of

for C38H50N5C8BS:
procedures and the

N-(cyclopropylsulfonyl) 2-vi nyl cycl opr
(Intermediate Al) and
(2S)-cycl opentyl ({[ (2, 2-di net hyl pent - 4-en-1 -yl )oxy]car

e hydrochl ori de

etic acid

(I'nternedi ate B24),

t he

foll ow ng conpounds were prepared. Ex. Structure Nane

LRM Prepared us

ing Int.
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S the appropriate (Mr Internediates H)+ according to
the rocedure below. 104 WO 2007/016441

wWOCHI7W32Q06/ 029635 16, N (2R 4S, 7S) - 7- but yl - NPCBAB2(6/029635
See Exanple 15 A3, Bl 77777711L- Fio, OOO A 41 o o
NHN N. {[ (cycl opropyl sul fonyl)am no]carbonyl}-2-
et hyl cycl opropyl )-6,9- dioxo- 3,4,6,7,8,9, 12, 13, 14, 15-
decahydr o- 2H, 11H 16, 18 (et hanedi yl i dene) - 2, 5-

met hanopyrido[2 3- k] [ 1, 10,3, 6]di oxadi azacycl

ono |ne-4- 7 N
@ ) 1ékze%@b’ufﬂfla! ?te% N 7223 | See Exiimple 1 | Al

{ - but

(1R 2S) - b%N 14281 {[(cycl opr opyI sul f onyl )|a
O)ﬂM 5 0 00 ’lghé‘/éwwh’dlﬂ%y%mﬂ'ﬁbl d o g

VI opropyl)-12, 12, I netihyl - g, 9- di oxo-
‘>7/ é“%{% 1?%?]°f§’,°’iyé:2'decahydr 0-2H, 11H 16, 18-

et heno 215 thaviumgynlblﬂq{yla-,laiz-k] [1, 1

0, 3, 6] di oxadi az a&&ﬁ‘éthyl-s‘éfh%[}l@—dem ne- 4- |car boxam de

3,4,6,7,8,9,12,13-
octahydro-2H,11H-16,18-
etheno-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl
ononadecine-4-

carboxamide

(2R,48,7S,15E)-7-tert- 708.6 | See Example 14 | Al, B5
butyl-N-((1R,25)-1-
{[(cyclopropylsulfonyl)ami

nojcarbonyl}-2-
vinylcyclopropyl)-6,9-
dioxo-
3,4,6,7,8,9,11,12,13,14-
decahydro-2H-17,19-
(ethanediylidene)-2,5-
methanopyrido[2,3-
£][1,10,3,6]dioxadiazacycl

oicosine-4-carboxamide
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105 WO 2007/ 016441 PCT/ US2006/ 029635 18, N

(2R 4S, 7S, 14E)-7-tert -
wéli2007b164aut vl
{[ (cycl opropyl sul f onyl ) am
H' ~ vinyl cycl opropyl)-12,12- di net hyl
3,4,6,7,8,9,12, 13-
met hanopyrido[2,3- k] [ 1, 1 O, 3, 6]di oxadi azacycl

N (

nnnnn Aol na_ A
\A YA

(1R 2S)-1 29 0.

oct ahydr o- 2H,
carboxam de 19 _ |

TS

7S, 15E) -
- N ((

VITRYECYT "opr opy
deCafydro- 2H 17
met hanopyri do[ 2

oi cosi ne- 4-car bo%mhqy@l@rm%\m 20
PCT/ US2006/ 0296850020,

SR

722.3 See Exanple 14 Al,
_Hc

11H 16, 18-

iN

B4
PCT/US2006/029635
oT "o H Ro no]carbonyl}-2
- 6, 9- di oxo-

et heno- 2, 5-

[ REKYS)- 77t£)§’zbl@y1§ee

1 F1
) am
J[€ccl&bropglisidfeyd)ard

%?ca[(b](ﬂ%,?} _nedl yI |

710.6 See Exanmp|le 1

16-dodecahydro-2H-17,19-
(ethanediylidene)-2,5~
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl

oicosine-4-carboxamide

no] c

(2R 4S, 79
5 A BS M
00 {[ (cycl opr opyt4ail-#3nl1 @151

m. )
% yﬁﬂ?ﬁs%va%énﬁkls
ar bonyl } - 2-
4, 6, 1,
dene) -2, 5-

g] di oxadi azacycl
07/ 016441

) - 7- tlent - but yI -

o] car|bonyl } - 2-

8,9, 11, 12, 13

0 |((1R 2S)-1 4

B3 AMBs

, 14-

3 YN

21,

44

(2R,4S,7S)-N-((1R,25)-1-
{[(cyclopropylsulfonyl)ami
nojcarbonyl}-2-
vinylcyclopropyl)-6,9-
dioxo-7-phenyl-
3,4,6,7,8,9,12,13,14,15-
decahydro-2H,11H-16,18-
(ethanediylidene)-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl
ononadecine-4-

carboxamide

716.3 | See Example 15

Al, B6
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vi nyl cycl opropyl )-6,9- dioxo- 3,4,6,7,
8,9, 11,12,13, 14,15, 16-dodecahydro-2H 17, 19-
woetdtanedi yl i dene) - 2, 5- et hanopyri do[ 2, 3- k] PCT/US2006/029635
10, 3, 6] di oxadi azacycl o0i cosi ne-4-carboxam de 21, N
(2R, 4S,7S)-N-((1R 2S)-1- 716.3 See Exanple 15 A, B6
I11- o {[(cyclopropylsulfonyl)am \ HN O O 44 0OYL_ o
J HI~ no]carbonyl} -2- o ~I o vinylcyclopropyl)-6, 9-

digxg-7-phenyl- 3.4 6. 7 8 9 12 13 14 15-

22, ydr o- 2H, 11Hokash816H-ekhaned) yli dese)pxdmpre 14 | A1, B7
- yE i gdo[ 2 g 51((&[ 1,10, 3, 6] di oxjadi azacycl

nayes njré;ewt - B dRER L1107 Wo 200[7/ 016441
45 152008/ 0296 B35 (cydaropsisafonyafi2R, 4S, [7S, 16E) - 7- t ert -

722.5 See Exanp e B7 00 I|1- 1~b~C'7~aN
butyl -N ((1R, 2S (ﬁ H {[ (cycl opropyl sul fonyl|) am
no] car bonyl } - 2- | vinyigklegredydpioepyl ) - 6, 9- di oxo
3,4,6,7,8,9,12, 13,44 15- decahydro-2H 11H 18, 20-
3,4,6,7,8,9,12,13,14,15-
decahydro-2H,11H-18,20-
etheno-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl
ohenicosine-4-

carboxamide

23, ;QCQN (2R4S,78)-7-cyclohexyl- | 708.3 | See Example 15 | Al, B8

5 18
- Qﬂ# | NR29)1-
o]
|
10 O\Q/“\Ao {[(cyclopropylsulfonyl)ami
O no]carbonyl}-2-

vinyleyclopropyl)-6,9-
dioxo-
3,4,6,7,8,9,12,13,14,15-
decahydro-2H,11H-16,18-
(ethanediylidene)-2,5-
methanopyrido[2,3-
£][1,10,3,6]dioxadiazacycl
ononadecine-4-

carboxamide

108



et heno-2,5 net hanopyrido[2,3- k] [1,1 O, 3, 6]

di oxadi azacycl

WO2074%6448) - 7- cycl ohexyl -
| ~~-~(" o~ N-((1R 2S)-1 10 yal ~ I

0 no] carbonyl }-2-
6,7,8,9,12, 13, 14, 15-
(et hanedi yl i dene) - 2, 5-

{[ (cycl opropyl sul fonyl ) am

vi nyl cycl opr opyl

decahydro 2H, 11H 16, 18-

oheni cosi ne- 4-

)-6,9- di oxo-

31

car boxam de 23,
708. 3 See Exanpl e 15r&i/usBB6/029635

4!

rethanepyride2-3—k}—4—1.0-3 6] dioxadi azacycl
24, PadeCI nge 4- uaRh&mmﬁvgb&]( Q;&ZR nggoﬁe%;& e 14 | Al,B9
II- CT H,—Q}2963 3 C enzyli-
E %g Exanp Ié«iﬁﬁ%l, B9 46 0
46 Qﬁ? opr opyl su{[CCMMOPHmIfonw)mmo] car bonyl } - 2-
vi nykgycl opr opyl )si&mbon-Ai 0x0- 3,14, 6,7, 8,9, 12, 13-
oct ahydr o- 2H, 11H 1 - et hanedlyl | dene) 2, 5 -
met hanopyri do[ 2, Yinyl‘}P(SfIOF{TOPII)GQO 3,|6] di dxadi azacycl
ononadeci ne- 4- casboyamgenn3s. - 0 aP
2R, 4S)-N-((1S)+1-, 708, 2 See Exanpl e |15 A, B1IO W /
§\|1111)11 ..(g ) octahydro-3H,117-16,18~ P
(ethanediylidene)-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl
ononadecine-4-
carboxamide
25, (2R,45)-N-((15)-1- 708.2 | See Example 15 | A1, B10
IH- O\‘( ﬂ {[{cyclopropylsulfonyl)ami
47 nojcarbonyl}-2-

vinylcyclopropyl)-6,9-
dioxo-7-(trifluoromethyl)-
3,4,6,7,8,9,12,13,14,15-
decahydro-2H,11H-16,18-
(ethanediylidene)-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl
ononadecine-4-

carboxamide
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H NH {[ (cycl opropyl sul fonyl )am
vi nyl cycl opropyl )-6, 9-

no] car bonyl } - 2-

wdizeorods4ft ri f 1 uor onet hyl ) -
decahydro-2H, 11H 16, 18-

0 47

10 CF,

3,4,6,7,8,9, 12, 13, 24T152006/029635
(et hanedi yl i dene) - 2, 5-

met hanopyrido[ 2, 3- k] [ 1,10, 3, 6] di oxadi azacycl

ononadeci ne- 4-

car boxanm de 109 WO 2007/ 016441

PCT/ US2006/ 029635 26, (2R, 4S,7S,13E)-7-tent- 680.6
See l:vgnpla 14 A B22 - ~ - ]~ hllfyl N
26, RR3) - 1I ;182 - 2R 48,75, (3§ 2 yeed op:r;mgl%@e‘emxdq)lam Al, B22
) soony - y | ropyl| -6, 9-
- 46,7, 8 8 “M(%% tahydr 0- 2H 15, 17-
48 (e u;H—<ﬂ denge]éc@slopbopylsaboiyddaaipyr i dof 2, 3- k] |
1,10, 3, di oxad ooct adeci ne-|{4- car boxam de
27, (2R, 4S, 7S, 14%§ ; ﬁyfb 6 See |Exanple 14 A, B8
TII- NHN cyc| oigrdprropyD62R 29)-1 @ = ~0 24 6 09
{[ (cycl opr opyl siubonyl g am,11.10] car borlyl } - 2
V|nylcyclopropykg di oxo- 3,4, 6, 7,8, 9, 12, 13-
oct ahydr o- 2H, 11 q%pﬁ%2H451%
(ethanediylidene)-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl
ooctadecine-4-
carboxamide
27, C@? (2R AS,78,14E)-7- 720.6 | See Example 14 | Al, B8
I- " N cyclohexyl-N-((1R,2S)-1-
24 {[(cyclopropylsulfonyl)ami

nojcarbonyl}-2-
vinylcyclopropyl)-6,9-
diox0-3,4,6,7,8,9,12,13-
octahydro-2H,11H-16,18-
(ethanediylidene)-2,5-
methanopyrido[2,3-
£][1,10,3,6]dioxadiazacycl

ononadecine-4-

carboxamide
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(et hanedi yl i dene) - 2, 5- et hanopyrido[ 2, 3- k] |
1,10, 3, 6] di oxadi azacycl ononadeci ne-4- carboxam de
wo 2074007/ 016441 PCT/ US2006/ 029635 28, PCT/US2006/029635
(2R 4S,7S)-7-cycl ohexyl - 724.5 See Exanple 15 A3, B8
i- " H ?2Y- N((1R 2R -1 0 49 6 H\r p
{[ (cycl opropyl sul fonyl)am no] carbonyl }-2-
hylcyclopropyl) 6,9- dioxo- 3,4,6,7,8,9,12, 13, 14, 15-

et
de rero—2H-11H4-16_18 (athanam\/lunpnp\ 2,5

N | U ZT [

28, Egcelu?@vfymp_yr|do[2 @R4.K‘}$[)—-’lncjlcﬁhh&yf5]Cl7QK§“SéZB§MﬁﬂIe 15 | A3,B8

decine-4- c de 29, 'l o -
(e @gﬁ,?s, 14E)-|\’§'“g%’3g]' See Exanple 14 A, B12 ~{ Ni
49 TESR, 25) - 1 Bcydbplopflayfelydmuigpy! sul f onyl ) ani
carbonyl } - 2- %<g¥ Gl opropyl}) -6, 19-
di oxo- 7- propyl - ! &% 9,12, 13-
octahydro-ZH,11HWWG$&Eﬂmﬂé§ﬁaneC|ylidene)-2,5-
met hanopyri do[ 2, dexok] [1, 10, 3, 6] di oxadi azacycl
ononadeci ne- 4- carboxanm de 111
3,4,6,7,8,9,12,13,14,15-
decahydro-2H,11H-16,18-
(ethanediylidene)-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl
ononadecine-4-
carboxamide
29, dl/@\?« (2R 45,7S,14E)-N- 680.5 | See Example 14 Al,B12
III- L "N ’ }%”ﬁ > ((1R,25)-1-
50 5 \'o ° {[(cyclopropylsulfonyl)ami

no]carbonyl}-2-
vinylcyclopropyl)-6,9-
dioxo-7-propyl-
3,4,6,7,8,9,12,13-
octahydro-2H,11H-16,18-
(ethanediylidene)-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl

ononadecine-4-

carboxamide

111



woyael7opent y|

WD 2007/ 016441 PCT/ US2006/ 029635 30,
(2R, 4S, 7S, 14E)-7- 706.5 See Exanple 14 A,
-N((1R 2S)-1 ~ O51 i
{[ (cycl opropyl sul f onyl ) am

noj c

-N
B13
e 0
ar bonyl } - 2-

vi nyl cycl opropyl )-6, 9- dioxo-3,4,6,7,8,9,12, 13-

oct ahydro-2H, 11H 16, 18-

(et haned

iylidene)-2, 5-

met hanopyrido[ 2, 3- k] [ 1,10, 3, 6] dioxadi azacycl

ononadeci ne-4-

carboxanm de 31,

(2R A4S, 7S, 15E) - N-

I -
PCT/US2006/029635

30, | 23414\ See Exanp| @rh4qs,M5- 7Bl4 1l 406.5H ME&Q&B«:Z@) 151, B13
L p ated 52 -YN {c{gg écl 0 yI suI fonyl)am
- eomer s o - 2-
51 vnrcfﬁ“ ‘%ﬁh&gom opy I[«@clopeopyldulfax}@aﬁr(z, 2, l2-
f 1 uor Bet hyl ) | (géaﬁ,nl 8,9, 11,[12, 13, 14-
decahydr o- 2H 17 i (’e’{ anedi yl i|dene)}- 2, 5-
met hanopyr i do[ 2| 8uyldtlogropy])-6.20, 3, 6] di oxadi azacycl
0i cosi ne-4-car bag&m%ﬂ_gl;lzvp 20!07/ 016441
PCT/ US2006/ 02963 S,[7R, 15E) -N- 734. 4 See
Exanpl e 14, Al, B@FY@W”H'N]@ 4 ((1R, 2S)-1- separat ed
O 153" F"~ { (cavehiopiepysul flonyl )jam di ast ereqners
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl
ononadecine-4-
carboxamide
31, (2R,4S,7S,15E)-N- 734.4 | See Example 14, | Al,B14
III- ((1R,285)-1- separated
52 {[(cyclopropylsulfonyl)ami diastereomers

nojcarbonyl}-2-
vinylcyclopropyl)-6,9-
dioxo—7—(2,2;2-
trifluoroethyl)-
3,4,6,7,8,9,11,12,13,14-
decahydro-2H-17,19-
(ethanediylidene)-2,5-
methanopyrido[2,3-
£][1,10,3,6]dioxadiazacycl

oicosine-4-carboxamide
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FF no] car bonyl }-2- vinyl cycl opropyl)-6, 9-
di oxo-7-(2,2,2- trifluoroethyl)-
w0 2407016448, 9, 11, 12, 13, 14- decahydro-2H 17, 19- PCT/US2006/029635
(et hanedi yl i dene) - 2, 5- net hanopyri do[ 2, 3- K] |
1, 10, 3, 6] di oxadi azacycl oi cosi ne-4-carboxam de 33,
-" (2R 4S,7S, 14E)-N- 694.5 See Exanple 14 A, B15 ,,
[11- N".5-< ((1R, 2S)-1- OYHN p H54 Y ~

O
O

ylsulfonyl)am nolcarbonyl}-2-

opy| prAs, 7k, s8Nt Y1 - 6,193d40XRe Example 14, | Al, B14
w39, 12, 15%1- %,gi ahydro- 2H,{11H 16, 18-

I‘@}ﬂ'ﬁl eneY %! et hanopyri dof|Zeprated [ 1,

] dl oxadi pdagyaptopylomfonydaaidi ne- 4-dicsardaaxam de¢ 113

WO 2007/ 016441 Eﬁ%@;&g%/ 029635 34,/ s i N

(2R, 4S, 7S, 14E) - \N- See Exanple 14 A, B16 11
H~Qa o,p ~ Yy [({mRydPropsh-685 " """ H o

{[ (cycl opropyl sukifenybram o | [tN na]carbonyl}-2-
trifluoroethyl)-
3,4,6,7,8,9,11,12,13,14-
decahydro-2H-17,19-
(ethanediylidene)-2,5-

methanopyrido[2,3-
£][1,10,3,6]dioxadiazacycl

oicosine-4-carboxamide

33, {QQ (2R,48,75,14E)-N- 694.5 | See Example 14 | A1, B15
- oM ia | r28-1-

54 °\g’" \l/ {[(cyclopropylsulfonyl)ami
no]carbonyl}-2-
vinylcyclopropyl)-7-
isobutyl-6,9-dioxo-
3,4,6,7,8,9,12,13-
octahydro-2H,11H-16,18-
(ethanediylidene)-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl

ononadecine-4-

carboxamide
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vi nyl cycl opropyl)-7-(1 H indol-3-ylnmethyl)-6, 9-

di oxo-3,4,6,7,8,9, 12, 13- octahydro-2H, 11H 16, 18-
webtheneed1 5- net hanopyrido[2,3- k] [ 1, PCT/US2006/029635

10, 3, 6] di oxadi azacycl ononadeci ne-4- carboxamn de 35,

I . N (2R 4S,7S,14E)-7-(tert- 724.4 See Exanple 14 Al,

B17 i- butoxynmethyl)-N((1R 2S) 56 IT">-~( HNC1_ H O
{[ (cycl opropyl sul fonyl )am no] carbonyl }- 2-
\\\\\\ |l ~vel OB 0PV \ Q di aoxo- Q A R 7 Q Q 17 13-

\Jy\Jl UPI P ~ Al Oo7ee

dro- 2H, 11 zkas,ﬁzﬁmmwheno 2| F57Ee mrmamgslbd@[? B, B16
101 [ ,10 3, 6] j@% azacycl ononadeC| ne- 4-

carh der 114 7/016441 PCT/ US2006/ 029635 |36,

%rfg 15E) {Iclq6@yBuBadaikanpl o 14, Al, BI8 | |-

NO ((/ S)-1- ﬁ%b% )?}d 57 No HN O

{[ (cyCElopropyl sl fony am di astereoners I ~F

no] car bonyl } - 2- | EFFIagrPry)dHGBr opyl ) -16, 9-

di oxo-7- (4, 4, 4- | hediBlyuughybyl ) -| 3, 4,16, 7,

8,9,11, 12,13, 14} . B
dioxo0-3,4,6,7,8,9,12,13-

octahydro-2H,11H-16,18-

etheno-2,5-

methanopyrido[2,3-

£][1,10,3,61dioxadiazacycl

ononadecine-4-

carboxamide
35, : '\ (2R 48,78, 14E)-7-(tert- 724.4 | See Example 14 | A1, B17
- Q-{ butoxymethyl)-N-((1R,2S)-
56 | Fh AR A I-
ﬂ\i (I . {[(cyclopropylsulfonyl)ami

no]carbonyl}-2-
vinylcyclopropyl)-6,9-
dioxo-3,4,6,7,8,9,12,13-
octahydro-2H,11H-16,18-
etheno-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacyecl

ononadecine-4-

carboxamide
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decahydro-2H 17, 19- et heno-2,5 net hanopyri do[ 2, 3-

k][ 1, 10, 3, 6] di oxadi azacycl oi cosi ne-4-carboxam de 37,
wORN7(02R44S, 7R, 15E) - N- 762. 3 See Exanpl e 14, ArPCTBE3006/029635

~- 0 ((1R 2S)-1- separated NOLOCS 58 )( No HNN O

{[(cycl opropyl sul fonyl )am diastereoners eF |

no] car bonyl }- 2 FF vi nyl cycl opropyl)-6, 9-

di oxo-7-(4,4,4- trifluorobutyl)-

11 1') 1'3 14 Hahah\/rlrn ')I—L17 19-

L

36, : met hamggyms@p[vz 3 Kl 762 B, See Example 14, | Al, B18
I- 0, 3,6] di oxadl ag @%ﬁ) _0i cosi ne-|4- carboxam de 115 |WO
&7029635 38, (JR°PREIS 14F) N
57 anp € (cydqpropylsulBiyDarhi | | | | -| disspadoadesd 59 0
A,{[ cycl opr c)é}bgm}fpnyl )am| di agtereonmers 81"
H O no] car bon 1%? - Vi n%l cycl gpropyl)-7-(2, 3-
di hydro-1 Hi ndeﬁnWWI)TQPY 68= di dxo- 3,4,6,7,8,9,12, 13-
oct ahydr o- 2H, 11Hid®.748 4et heno- 2, 5-
trifluorobutyl)-
3,4,6,7,8,9,11,12,13,14-
decahydro-2H-17,19-
etheno-2,5-
methanopyrido[2,3-
£][1,10,3,6]dioxadiazacycl
oicosine-4-carboxamide
37, (2RA4S,TR,15E)-N- 762.3 | See Example 14, | Al,B18
- o ((1R,25)-1- separated
58 Mo HNﬁLﬁA {[(cyclopropylsulfonyl)ami diastereomers
F ' no]carbonyl}-2-

vinylcyclopropyl)-6,9-
dioxo-7-(4,4,4-
trifluorobutyl)-
3,4,6,7,8,9,11,12,13,14-
decahydro-2H-17,19-
etheno-2,5-
methanopyrido[2,3-
£][1,10,3,6]dioxadiazacycl

oicosine-4-carboxamide
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met hanopyri dof 2,
ononadeci ne- 4-

w@3do781&ae Exanple 14, A,

car boxamn de 39,

3- k] [ 1,10, 3, 6] di oxadi azacycl
"N (2R 4S, 7R, 14E) - N

B19 i- ((1R 2S)- 1- PCT/US2006/029635

separated H N O 60 " O HN(O HA

{[ (cycl opropyl sul fonyl )am di astereoners

no] car bonyl } - 2-

I
vi nyl cycl opropyl )-7-(2, 3- di hydro-

| Hinden-2-yl) 6,9-dioxo- 3,4,6,7,8,9,12, 13-
oetahydro-2H 11H-16-18- etheno-2 5 nethanopyridal2, 3-
38, | kP{IL MO, 3,6]dio 4@;;@@ Iv.  ononpagkc nseeéhxaﬁgreh@xarw%w
- 2007/ 0164?@%%?5/ U82006/ 02P635 N
Riﬁg _115 14aS OE 748.3 Sge Exa?FB?réteM Al ,| B20
39 Ho°)r QHN ent - b @litoyblebrfy(sdifep@fBki | sepal dibededthedo ¢ | 61
N o F[) ﬁﬁ?_er eonmerg 4" {
[( Iopropylsul .ny ?a no] car bonyl| } - 2-
vi nyl cycl opr opy| yYusleyclomopydi 7eR.6-
7,8,10, 11, 12, 13] &@ydf1Ahdch-2-4} 18p, 19- dodecahydr o-
6H, 14aH 1, 22- et heno- 6, 9- net’hanopyri do[ 2, 3-
6,9-dioxo-
3,4,6,7,8,9,12,13-
octahydro-2H,11H-16,18-
etheno-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl
ononadecine-4-
carboxamide
39, (2R,A4S,7R,14E)-N- 754.3 | See Example 14, | Al, B19
- (j\é ((1R25)-1- separated
60 J\ {[(cyclopropylsulfonyl)ami diastereomers

W

no]carbonyl}-2-
vinylcyclopropyl)-7-(2,3-
dihydro-1H-inden-2-yl)-
6,9-dioxo-
3,4,6,7,8,9,12,13-
octahydro-2H,11H-16,18-
etheno-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl

ononadecine-4-

carboxamide
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k] [

car boxanm de 41

waxeTpheid, Al

)-11-tert-butyl
OW 'o HNC "N o

{[ (cycl opropyl sul f onyl ) am

1, 10, 3, 6] benzodi oxadi a

“N ((1R 2S) -

zacycl ononadeci ne- 8-

IN (6R, 8S, 11S, 14aR, 18aS, 20E 748. 3 See

B20 ~' Ho PCT/US2006/029635
separated CoN fob 62 H H
ol1 Ho diastereoners

no] car bonyl } -2

vi nyl cycl opropyl )-10, 13- di oxo

7814014421315 16 17 1 8 18a 19-dodecahydro- 6H,
40, | 14a 2- et henofsﬁ,8§ilmish§m3ﬂ'ﬂ@b2 Soe Eddhpte 14, | A1LB20
m- | 1 , 6ebenzodi ok zac cl ononadeci|ne- 8- car bdxam dée
07/ Slh- B POAO56 b 10635 Sa@,ratedu
61 zﬁq\,ﬁﬂsfv 718.5 See Exanpl e |15 A3,diBRlcomMs C-j
cycl ohex N-((l %5%— d.6311- 0
{[(cyclopropyls ﬁ%on F?hg%%WH%Tcarboryl}-Z-
et hyl cycl opr opy| dole@rbonyli2exo 3, 4,6, 7,8, 9, 11, 12, 13, 14-
decahydr o- 2H 15, A1, dGtdpanesisy! il dene)|- 2, 5-
dioxo-
7,8,10,11,12,13,15,16,17,1
8,18a,19-dodecahydro-
6H,14aH-1,22-etheno-6,9-
methanopyrido[2,3-
£][1,10,3,6benzodioxadia
zacyclononadecine-8-
carboxamide
41, (6R,85,115,14aR,18aS,20E | 748.3 | See Example 14, | Al, B20
11- )-11-tert-butyl-N-((1R,2.5)- separated
62 1- diastereomers

{[(cyclopropylsulfonyl)ami
no]carbonyl}-2-
vinylcyclopropyl)-10,13-
dioxo-
7,8,10,11,12,13,15,16,17,1
8,18a,19-dodecahydro-
6H,14aH-1,22-¢theno-6,9-
methanopyrido[2,3-
£][1,10,3,6benzodioxadia

zacyclononadecine-8-

carboxamide
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met hanopyrido[ 2, 3- k][ 1, 10, 3, 6] di oxadi azac
ycl ooct adeci ne-4- carboxam de 43, N

WO20740%6448) - 7- cycl opentyl - 708.4 See Exanpl e 1BCMUS2088/829635
[11- @GN NHV N ((1R 25 -1 64 " Q
{[ (cycl opropyl sul fonyl)am no] carbonyl }-2-
vi nyl cycl opropyl )-6,9- dioxo- 3,4,6,7,8,9,12,13, 14, 15-
decahydro-2H, 11H 16, 18- (et hanedi yl i dene) -2, 5-

haropyridof2,3—k}——21-10,-3, 6] di oxadi-azacycl
42, adeC| ne- 4- GZR)@%Dmde 118 \/‘O;@ngﬂj,&mg,ﬁ e 15 AIS’BZI
. 06/ 029685 4S, 7S c ycl opentlyl -

m b examp| DAL G, 3 M e N Ty _

63 OR) - 1 65 G o {[(cycl opr opyl sul fonyl ) ani
no] bonyl }-2- 1o5%5{19RES 9- di oxo-
3,4,6,7,8,9,12, glf(‘l%bf o% %decoagl dro 2I— 11H 16, 18-

(et hanedi yl i den=§m12°j° omik-Pranopyri dof 2, 3- k] [ 1,
10, 3, 6] di oxadi a7aﬁy16§clo gdecine-4-/ car boxam de |45,
N (2R 4S, 7S, 14E ee Exanpleg 14 A, B23 |ffi’
/N N, N cycl on%’%‘f N—((lR 25)-11. .

3,4,6,7,8,9,11,12,13,14-

decahydro-2H-15,17-

(ethanediylidene)-2,5-

methanopyrido[2,3-

KI[1,10,3,6]dioxadiazac

yclooctadecine-4-

carboxamide

43, 2 - (2R,45,75)-T-cyclopentyl- | 708.4 | See Example 15 | A1, B13

- O—q:% N-((1R28)-1-

64 °;/rn OO &\ {[(cyclopropylsulfonyl)ami

no]carbonyl}-2-
vinylcyclopropyl)-6,9-
dioxo-
3,4,6,7,8,9,12,13,14,15-
decahydro-2H,11H-16,18-
(ethanediylidene)-2,5-
methanopyrido[2,3-
£][1,10,3,6]dioxadiazacycl

ononadecine-4-

carboxamide
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"I'N 66

vi nyl cycl opropyl )-12,12- di net hyl

w0 24d07@16448, 9, 12, 13-

= {[(cycl opropyl sul fonyl )am

oct ahydr o- 2H, 11H 16, 18-

noj car bonyl } - 2-
- 6, 9- di oxo-

met hanopyrido[ 2, 3- k] [ 1,10, 3, 6] dioxadi azacycl

ononadeci ne- 4-
PCT/ US2006/ 029635 46,

D‘Iln [

opropyl sul fonyl ) am

car boxam de 119 WD 2007/ 016441
(2R, 4S, 78) - 7- cycl ohexyl -
See Exarrple 15 A, B23 111- N((1R 25)-1- N~ OH

et Remws206429635

750. 5

nol car bonyl } - 2-

1

Ncycl o

M;%B
10,o h xadla

- L'" 2R, 4S, 7S
A, B21 M
{[(cycl opropyl s

héﬁéﬁ%l o[ 2, 3-
oY TR 25

dioxo-
3.4,6,7,8,9,12,13,14,15-
decahydro-2H,11H-16,18-
(ethanediylidene)-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl
ononadecine-4-

carboxamide

Z §Gyddpropdnmgiasi

1278 2=c hy)l 716,59
QZR 7@2 y(gl%ca ly%j/rz)l@ZSH %i%l-&%%pliés

KI [ 1
ne- 4-
708. 3

Non

See Exanple 1

)

car boxam de

H68 O

uttiyisisiopyamy)-6,9n0] dar bonyl } - 2-

A3,B13

47,
5

45,

66

B

(2RAS,7S,14E)-7-
cyclohexyl-N-((1R,25)-1-
{[(cyclopropylsulfonyl)ami
noJcarbonyl}-2-
vinyleyclopropyl)-12,12-
dimethyl-6,9-dioxo-
3,4,6,7,8,9,12,13-
octahydro-2H,11H-16,18-
etheno-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl

ononadecine-4-

carboxamide

748.5

See Example 14

Al,B23
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vi nyl cycl opropyl ) -6, 9- di oxo-
decahydr o- 2H 15,

17-

3,4,6,7,8,9,11,12, 13, 14-
(et hanedi yl i dene) -2, 5-

worbtdtane@yri do[ 2, 3- k] [ 1,10, 3, 6] di oxadi azacyci/us2006/029635

ooct adeci ne- 4-

car boxam de 120 WO 2007/ 016441

PCT/ US2006/ 029635 48, N (2R, 4S, 7S, 16E)-7- 748.3 See

Exanple 14 Al,
cycl ohexyl -

B26

N H\N~ g ~
N-((1R 2S)-1- 69 {
Qnaolcarbony| }-2

I l.-. ol ANy nn\ll sy
2 Nd S

1€ o1
yclopropy
dr or2H

dosnne 4-
(ZR&S 7S)-7- cyp
o 14 ffi- H.:

{[(cyclopropyls
vi nyl cycl opr opy
3,4,6,7,8,9,

12,11

fonyl)am
pwﬁa&g- Q¥exyRs
%ﬁ - (et haned
HUREPNI-10, 3, 6] d
C ﬁf@ﬂm&]@iﬂfoﬁsﬂ?)amﬁ
750.5
EJA%}/M (1R, 25)
LIV IRseRyibprenoi)-12, k] ¢
aim@ihﬁ—ﬁﬁ-%o%(-o -

6,
3,4,6,7,8,9,13,13,14,15-
decahydro-2H,11H-16,18-
etheno-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl
ononadecine-4-

carboxamide

4, 5505

i yl i dene) -
i oxadi azacycl

See Exanple 15 Al,

-1 0112 70
ar boryl } - 2-

Co el 37

190 B3

B26

47,

68

(2R,48,7S)-7T-cyclohexyl-
N-((1R,25)-1-
{{(cyclopropylsulfonyl)ami
noJcarbonyl}-2-
vinylcyclopropyl)-6,9-
dioxo-~
3,4,6,7,8,9,11,12,13,14-
decahydro-2H-15,17-
(ethanediylidene)-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl

ooctadecine-4-

708.3 | See Example 15

carboxamide

Al, B21
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17- dodecahydro- 2H, 11H 18, 20- (et hanedi yl i dene)- 2, 5

-met hanopyrido [2, 3 - Kk][1, 10, 3, 6] di oxadi azacycl
woheorioaesi ne- 4- car boxanm de 121 WO 2007/ 016441 PCT/US2006/029635

PCT/ US2006/ 029635 50, fH (2R 4S,7S,17E)-7-tent- 736.5

See Exanple 14 A, B27 111- M N s butyl-N((1R 295)-1

<H71 0"l {[(cyclopropylsulfonyl)am

no] car bonyl }-2- vi nyl cycl opropyl ) -6, 9- di oxo-

3 AG6—F8-911+ 12 1314 15 16-dodecahydro-2H-19 21-

O, I, 115 = " = NS T O oo e o

48, 0-2,5- net @RQ&YS 16dBf 2 3- K] 748.31, See Example 14 | Al, B26

. " axadi agac ne- 4- car boxam de 51, N
m F @@% IBE) - °-"°’§§§eﬁy]4‘p@g§%anme 14 A, B28 M H
69 | CNr &g 2 O {[ [ dieedlaprppybosiibhiony| ) g

no] carvbonyl } - 2- Mﬂgﬁ%gxpiopropyl) 6, |9- dioxo 3,4,6,7,
8,9,11,12, 13, 14t decahydro-2H 17, 19-
(ethanediylideneym?wﬂm”%ﬁbﬁénopyrldo[2,3- k] [
1, 10, 3, 6] di oxadj @g&acycl oi cosi ne-4-carboxam de 122

3,4,6,7,8,9,12,13,14,15-
decahydro-2H,11H-18,20-
(ethanediylidene)-2,5-
methanopyrido[2,3~

kl[1,1 0,3 ,6]dioxadiazacycl
ohenicosine-4-

carboxamide

(2R48,75)-T-cyclohexyl- | 750.5 | See Example 15 Al,B26
N-((1R,25)-1-
{[(cyclopropylsulfonyl)ami

nojcarbonyl}-2-
vinylcyclopropyl)-6,9-
dioxo-
3.4,6,7,8,9,12,13,14,15,16,
17-dodecahydro-2H,11H-
18,20-(ethanediylidene)-
2,5-methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl

ohenicosine-4-

carboxamide

121



WO 2007/ 016441 PCT/ US2006/ 029635 52, N
(2R, 4S,7S)-7-cycl ohexyl - 736.5 See Exanple 15 A, B28

wa 200746173 L < {[(cycl opropyl sul fonyl ) anmPCT@WS2006/029635
no] car bonyl }-2- vinyl cycl opropyl )-6, 9- di oxo-
3,4,6,7,8,9,11,12, 13, 14,15, 16-dodecahydro-2H 17, 19-
et hanedi yl i dene- 2, 5- net hanopyrido[2,3- k] [ 1,
10, 3, 61di oxadi azacycl oi cosi ne-4-carboxam de 53,

(6R8511S14aS17aR19E 734 3 See Fxanple 14, A, B29

50, ud:zx,hs,ml(w%’lﬁggfz)py S831 ?ﬁs @xaanﬁ e 91) 1 AfNgy7
I- -
Wﬁﬁ&%&%&ﬁhbropyl) 10,{13- dIOXO
71 , {{éeclopibyldffonydnt,|17a, 18- dodecahydr ¢-
6H—1 1- et heno- nocycl gpentg[r]pyrid o[2,3
kK] [ 1, 10,3,6]312mbg§éggcycl gnonadeci ne- 8-
car boxam de 123 W@lc2d@mra6441 BCT/ U$S2006/ 029635 |54,
"N (6R,88,118,14g§017a8 19E 734 3 See Exanple 14, (A,
B29 ~ N . )-1l-tent-butyl-N((1R 2%)- separated/H{ O
34678911 12,13,14,15,
16-dodecahydro-2H-19,21-
etheno-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl
odocosine-4-carboxamide
51, (2RA48,7S,15E)-7- 4 734.4 | See Example 14 | Al, B28
III- cyclohexyl-N-((1R,2S)-1-
72 {[(cyclopropylsulfonyl)ami

noJcarbonyl}-2-
vinylcyclopropyl)-6,9-
dioxo-
3,4,6,7,8,9,11,12,13,14-
decahydro-2H-17,19-
(ethanediylidene)-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl

oicosine-4-carboxamide

122



75 0 NO HN ;" N O 1- diastereoners III} ,
cycl opropyl sul fonyl )am no] car bonyl } - 2-
wépi[zglwl)//mg@lopr opyl)-10, 13 dioxo- 7,8,10, 11, 12, 28T/A42006/029635
15,16, 17, 17a, 18-dodecahydro- 6H 1, 21-et heno-6, 9-
met hanocycl opental[r]pyrid o[2,3 k] [1, 10,3, 6]
di oxadi azacycl ononadeci ne-8- carboxam de 55, eH~ 1 N

(2R 4S,7S,11R)-7- 736.5 See Exanple 15, A, B30 i- ,
N-H-eyelohexyl-N-((1R 2S)-1- separated 76 of" 0

AT AL
~ 7

52, ] vl opr opyl swaﬁa@yé)hafla%l?*gxg;lt ;37'8@@ eSExdhple 15 | Al, B28
0 (9
- th i oxoﬁ(@f&s‘ié 7,8,9,12,13, 14,15-
73 de : - 2H, 11|HiEGlchBpyletibsnmmi 2, 5- t_hanogyrl do] 2, 3-
10 3, 6]| . di dj,azacycl ononadeci ne- 4-
car boxam de 124 %%%5"}?016441 PCT/ U$2006/ 029635 | 56,
(2R, 4S, 7S, 11S) -\ Minyr@éopopEe@9-Exanpl e 15, A, B30 M
cycl ohexyl - N- ((|14Rx8S) - 1- separ ated 7
{[(cyclopropyl gul fon 1 am diastereoners 0 y)
no] car bonyl } - 2-| 34544 LY cRIpibbyI| ) - 111
16-dodecahydro-2H-17,19-
ethanediylidene-2,5-
methgnopyrido[2,3-
k][1,10,3,6]dioxadiazacycl
oicosine-4-carboxamide
53, I@i? (6R8S,115,14aS,17aR,19E | 7343 | See Example 14, | Al, B29
I- )-11-tert-butyl-N-((1R,2S)- separated
O*o i
74 “v?o\uiﬁkﬂ b 1- diastereomers
e I {[(cyclopropylsulfonyl)ami

nojcarbonyl}-2-
vinylcyclopropyl)-10,13-
dioxo-
7,8,10,11,12,13,144,15,16,
17,17a,18-dodecahydro-
6H-1,21-etheno-6,9-
methanocyclopenta[r]pyrid
o[2,3-
k][1,10,3,6]dioxadiazacycl

ononadecine-8-

carboxamide

123



net hyl - 6, 9-di oxo- 3,4,6,7,8,9,12, 13, 14, 15-

decahydro-2H, 11H1 6, 18- etheno-2,5 net hanopyri do[ 2, 3-
wehof7/016440, 3, 6] di oxadi azacycl ononadeci ne-4- PCT/US2006/029635
carboxam de 57, (2R 4S,7S)-7-tent-butyl-N 740.6 See
Exanpl e 15 A3, B27 II1' N ((1R 2R -1- o ,~N~ 0 78
O {[(cycl opropyl sul fonyl)am no]carbonyl }-2-
ethylcyclopropyl) 6, 9- dioxo-
3 4 6 8 11,12, 13 14 15 16 17 18-tetradecahydro-

54, | 2f ~2g et hgno @RSSllmnmr’rmEI dzih.a %Sehkalﬁpdm b ALB29
1 3 6] di oxadi azacyc 0¢0si ng- 4- car boxa e 5
41, PCT] Uéiﬁb%‘fﬁ"g’dg%s?'es, separated
75 A tent-butyl -N- 738. 5 See |Buatplomes Al,

827‘T1||-p ((1R, - 7 .dycl ogr opyl sul f onyl) am
no]carbonyl} 2- 5&%%#%%%?%%%@%§I -6, {9- di oxo-
3,4,6,7,8,9, 11, 1®)adony}:245  16,/17, 18-t et r adecahydr o-

2H 19, 21- et henor gdnyRycléPRdphga@yrijdo[ 2,/3-
dioxo-
7,8,10,11,12,13,14a,15,16,
17,17a,18-dodecahydro-
6H-1,21-etheno-6,9-

p—

methanocyclopenta[r]pyrid
0[2,3~
k][1,10,3,6]dioxadiazacycl

ononadecine-8-

carboxamide
55, & (2RAS,78,11R)-7- 736.5 | See Example 15, | Al, B30
II- ) LAt 7:; P cyclohexyl-N-((1R,2S)-1- separated
76 o‘g’b °% 3 {{(cyclopropylsulfonyl)ami diastereomers

no]carbonyl}-2-
vinyleyclopropyl)-11-
methyl-6,9-dioxo-
3,4,6,7,8,9,12,13,14,15-
decahydro-2H,11H-16,18-
etheno-2,5-
methanopyrido[2,3-
£][1,10,3,6]dioxadiazacycl

ononadecine-4-

carboxamide
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w83dn7/oéd41 ~'
8000 O {[(cycl opropyl sul fonyl)am

k] [ 1,10, 3, 6] di oxadi azacycl

59,

vi nyl cycl opr opy
decahydr o- 2H 17

)-6,9- dioxo-
, 19-

nmet hanopyri do[ 2, 3- k][ 1, 10, 3, 6] di oxadi azacycl
i i 07/016441

a1 ANl

o A ~arh
= L~ 4

oxam-de-126 \WD 2

odocosi ne- 4- car boxam de
N (2R, 4S, 7S, 15E) - 7- 720.4 See Exanple 14 A,
o0 N NN Hsb cycl opentyl - N- ( (1R, 2ByT/ArS2046/029635
noj car bonyl } - 2-
3,4,6,7,8,9,11,12, 13, 14-
(et hanedi yl i dene) - 2, 5-

56, WS2006/ 0296B8r480s,116RR, 4S, 79736405k @REANIY Y 5. %51 B30
- e £ 15 A, BS}é I11- 40 N-((1R 2S)-1 HN H 81
" { r opy PEGIFBAAYRA - Ho] car|5eRRAd 2.
77 | vifngl°cyal opr opy| JikcgslopSpylshifonydami diastereomers
3,4/6,7,8,9,12,[13; ,16, 17-/dodedahydro- 2H, 11H+
18, 20- et hanedi yll%&%:ng@g,zl - et hanopyri do[ 2, 3-
k][ 1, 10, 3, 6] di oxdeicsddensapel)-11-oheni cosijne- 4- car boxani de
61, \~ s N (2R kD o-divgCl opentyl - 1734. 4 See Exanpl e
14 A, B31 IlI}. o "
3,4,6,7,8,9,12,13,14,15-
decahydro-2H,11H-16,18-
etheno-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl
ononadecine-4-
carboxamide
57, (2R 48,78)-T-tert-butyl-N- | 740.6 | See Example 15 A3, B27
III- ((AR2R)-1-
78

{[(cyclopropylsulfonyl)ami
nojcarbonyl}-2-
ethylcyclopropyl)-6,9-
dioxo-
3,4,6,7,8,9,11,12,13,14,15,
16,17,18-tetradecahydro-
2H-19,21-etheno-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl

odocosine-4-carboxamide
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82 )rN~!' HNH {[(cyclopropylsulfonyl)am
no] car bonyl }-2- vinyl cycl opropyl )-6, 9- dioxo-
w0 2407816448, 9, 12, 13, 14, 15- decahydro- 2H, 11H 18, BOT/US2006/029635
(et hanedi ylidene)-2,5- methanopyrido[2,3- k] [ _
1, 10, 3, 6] di oxadi azacycl oheni cosi ne-4- carboxam de
127 WD 2007/ 016441 PCT/ US2006/ 029635 62, ffH (2
R, 4S,7S)-7-cycl opentyl - 736.4 See Exanple 15 Al, B31

o —0—M N(/1D')Q\ 1- 83 ~N=I H HQl
| opr opy| stitkanyb)yant-bu1al car88NYdet Bample 15 | A1, B27

£ di oxo-
, (E pylgl’gﬁgﬁ 17-|dodecahydr o- 2H, 11Ht
0h nedly{mﬂemm»ﬂmﬁmmammnﬁth_anopyr|4do [2,) 3
Kk , 10,3,6 zacycl  gheni dosi ne-4-
ch%oxan1de 63] %%ﬁﬁ%g% , 14E) - 71- 694. 3 See Exanp[e
14, Al, B33 o vinylcyeloprey)-©90 cyicl obytyl N ((1R 29)-1-
separ at ed N , Udio:B4 N

3,4,6,7,8,9,11,12,13,14,15,
16,17,18-tetradecahydro-
2H-19,21-etheno-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl

odocosine-4-carboxamide

(2R,4S,7S,15E)-7~ 720.4 | See Example 14 Al, B32
cyclopentyl-N-((1R,25)-1-
{[(cyclopropylsulfonyl)ami

nojcarbonyl}-2-
vinyleyclopropyl)-6,9-
dioxo-
3,4,6,7,8,9,11,12,13,14-
decahydro-2H-17,19-
(ethanediylidene)-2,5-
methanopyrido[2,3-
£][1,10,3,6]dioxadiazacycl

oicosine-4-carboxamide
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{[ (cycl opropyl sul fonyl )am di astereoners
no] car bonyl }-2 vi nyl cycl opropyl)-6, 9-

wdizoxoidd, 6, 7, 8,9, 12, 13- oct ahydr o- 2H, 11H 16, 281/US2006/029635
et heno- 2, 5 net hanopyri do[ 2, 3-
k][ 1, 10, 3, 6] di oxadi azacycl ononadeci ne-4- carboxam de
128 WD 2007/ 016441 PCT/ US2006/ 029635 64, s : N

(2R 4S, 7S 14E) 7- 692.4 See Exanple 14, A, B33 ffi-
IR 2S)-1- separated Ha V 85 X

N—"

abhi
b_ybl UIJUL _yl
2yl opr opy s L (roBYk) BeFbiofth@st em.(mh;e% Example 15 | Al, B32
] & ékggbg%flopropyl -6, 9
0% " oct ahydro-2H, 11H 16, 18-
efﬁ 3ﬁﬁv@ﬂr@W$ﬂbﬁ®mm

k] [ 1,40, 3 6]d|o %%y ononadeci|ne-4- car boxam de
65, (2R 4S,7R)-[/- cycl utyl- 694. 3 Sge Exanple 15, A,

B33 I11- N ((prRukgylorropyBéfaratled H ,.~ HO HO| 1r"

86 | {[(cyclopr@&%lsulfonyl)an1 di agt ereoners
-9- - g- i

noj carbonyl } - 2-| yL Ayl gyel.oprgpy1p -6 9 di oxo

17—dodecahydro-2ILIII{-

18,20-ethanediylidene-2,5-

methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl
ohenicosine-4-

carboxamide

(2RAS,7S)-T-cyclopentyl- | 734.4 | See Example 14 Al, B31
N-((1R,25)-1~
{[(cyclopropylsulfonyl)ami

noJcarbonyl}-2-
vinylcyclopropyl)-6,9-
dioxo-
3,4,6,7,8,9,12,13,14,15-
decahydro-2H,11H-18,20-
(ethanediylidene)-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl

ohenicosine-4-

carboxamide
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3,4,6,7,8,9,12,13, 14, 15- decahydro-2H, 11H 16, 18-
et heno- 2,5 net hanopyrido[2,3- k] [ 1,
waQo®/0644di oxadi azacycl ononadeci ne-4- car boxarCuasi®e/029635
WD 2007/ 016441 PCT/ US2006/ 029635 66, : 1 : H
(2R 4S,7S)-7- cycl obutyl -N- 694. 3 See Exanple 15, Al
B33 o ffi- NI'NH~ L1 Ho V ((1R 25)-1- separated
87 1111 {[(cycl opropyl sul fonyl)am di astereoners O

Aalear bCl"-y! 1 It m/I r-\/r-l opr rm\ll \- 6,.9- dioxo

/r6 7.8, 9, 12, 1@Rm57@5-cya@fé@§1ydrm2w sk@bsgélﬁpléﬁs Al, B31

gez’qa@;rgltha'gz@%g‘gggl[ﬁe 4- cal[rbéxam de 67

, 1S, 15E) - 7{[(cy<zl®ro@yl§iﬂienylﬁmnpl e 14 Al, B34 01 ~-
T cycl ope NP);}(ZIR 2S)-14- 88 |1T"'
{[(cyclopropyls ony no] dar borjyl } - 2
vi nyl cycl opr opy| Juvicgclappapylt et hyl - 6, 9- di oxo-
3,4,6,7,8,9, 11, 1843, 14- decal rydro-2H17,19- (et hane
diylidene)-2, 5'3 4”6'3%89?20%)/151'19? 3
17-dodecahydro-2H,11H-

18,20-(ethanediylidene)-

2,5-methanopyrido[2,3-
K][1,10,3,6]dioxadiazacycl
ohenicosine-4-

carboxamide

63, | L~ (2R,4S,7R,14E)-7~ 692.3 | See Example 14, | Al, B33
- (N)\'rn 73‘1“25\7 cyclobutyl-N-((1R,2S)-1- separated
I

84 w? o K

{[(cyclopropylsulfonyl)ami diastereomers
no]carbonyl}-2-
vinyleyclopropyl)-6,9-
diox0-3,4,6,7,8,9,12,13-
octahydro-2H,11H-16,18-
etheno-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl

ononadecine-4-

carboxamide
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k] [ 1,10,3,6]

130 WO 2007/016441 PCT/ US2006/ 029635 68, ~'
WO20740%6448) - 7- cycl opent yl -

a, Ill- o N,

di oxadi azacycl

N-( (1R 2S)-1-

0i cosi ne- 4-car boxam de

S9H

N

{[ (cycl opropyl sul fonyl )am no] car bonyl } - 2-

vi nyl cycl opropyl )-12,12- di net hyl
16- dodecahydr o- 2H 17, 19-
et hanopyrid

8 9 11,12, 13, 14,

] Hah

15,

\') 5.

-6, 9-di oxo-

[2,3- k] [1,

750. 4 See Exanpl e 1BCAUS2088429635

3,4,6,7,

64,

85

\C I ||CU|?y||

| 6]d|oxad|a

2R ZS 15E) -
~Eoypyv7 C

°o nopyl su

cyclopropy
6,7,8,9, 11,
hanedi yl i den
3, 6] dioxadi &
2007/ 016441 PCT
762.5 See Exanp
cycl opentyl - N-(

b
vin
3, 4,
(et

=5

o>

ST
“gmgﬁhng11g§é1&
(ARS8~ 1-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl
ononadecine-4-

carboxamide

Z@!R,\ASVS 14@)- ﬁosg(le- 004!
ee Exanpl e

erBRBR R R

f[@vralfdp)@mulfom}uﬁla r bony
di met hy|l - 6, 9- di oxo-
4 decahydro- 2K 17, 19-
eWMQder%mﬁﬁﬁanopyridc[2,3- K] [ 1,
6,78 £k Ne-

Ze00ar
2S) - 1

4- car
10, N
111 -

ts&sm@ ¢ 08,
sgeprgied

| dias®reomers

boxam de 131
(2R, 4S, 7S, 161
&N 0.

1™, B33
(0]

10,
) - 7-

65,

86

g@ ﬁﬁz\v

(2R,48,7R)-7-cyclobutyl-
N-((1R,25)-1-
{[(cyclopropylsulfonyl)ami
noJcarbonyl}-2-
vinylcyclopropyl)-6,9-
dioxo-
3,4,6,7,8,9,12,13,14,15-
decahydro-2H,11H-16,18-
etheno-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl

ononadecine-4-

carboxamide

694.3

See Example 15,
separated

diastereomers

Al, B33
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91 I1
no] car bonyl } - 2-

wdi2oiohyd41 6, 9- di oxo-

decahydro-2H, 11

NOOHOQI

{[ (cycl opropyl sul fonyl ) am

vi nyl cycl opropyl )-12, 12-

3,4,6,7,8,

H 18, 20-

k] [ 1,10, 3, 6] dioxadiazacycl
.N (2R 4S,7S, 12S, 14E)-7- 734.4 See

car boxanm de 71,

9,

12, 13,

oheni

14, 15-

cosi ne- 4-

PCT/US2006/029635
et heno- 2, 5- net hanopyri do[ 2, 3-

Exanple 14, Al, B39 M ,q ' cyclohexyl-N ((1R 2S)-1-
separated Nvm ' QO H- 92 0 C 41
66, | { cl opropyl su 2&@5‘7’3’)-)7@ Iob%laﬁt €928 3NBYe8 Example 15, | Al, B33
L o] @ar bon,yL} 2- VI cyc opr opyl|) - 12-
%%‘Q i oxp{15&Syl6 7,8, 9,12, 13- | separated
57 | okt bfyirs oh 1HEGI sk, 5 (esdansas dof 2. 3-
k] 1,10, 3, 6]%%&% azacycl |onongdeci ne- 4-
car boxamni de 132 ¢} 72016441 PCT/ U$2006/ 029635 |72,
. . N (2R 4S, 7S, | iRycldpddpyD)-§.9- 734. 4 Sge Exanple 14| Al,
B39 111- 0 Rv-| gygl ohexyl N ((1R 2S)-1- separated 93
{[ (cycl opropyl sjul fon%/ )am di ast|er eoners
no] car bonyl } - 2-{ 3A:6Y$:-3¥%13dA48pyl|) - 12-
met hyl - 6, 9- di 0XQtecaBydo-B, V1.E816%812, 13-
etheno-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl
ononadecine-4-
carboxamide
67, (2R4S8,7S,15F)-7- 748.4 | See Example 14 Al, B34
III- cyclopentyl-N-((1R,25)-1-
88 {[(cyclopropylsulfonyl)ami

no]Jcarbonyl}-2-
vinylcyclopropyl)-12,12-
dimethyl-6,9-dioxo-
3,4,6,7,8,9,11,12,13,14-
decahydro-2H-17,19-
(ethanediylidene)-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl

oicosine-4-carboxamide
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woaniromem de

oct ahydr o- 2H, 11H 16, 18-
k] [ 1, 10, 3, 6] di oxadi azacycl
73, N (2R 4S,7S)-7-cycl opentyl -
0 g%HN((1IR 25)-1- 94
noj car bonyl } - 2-

Exanpl e 15 Al,
fi

B36
{ [(cycl opropyl sul fonyl ) am

L=

vi nyl cycl opropyl )-12,12- di net hyl

-6, 9-di oxo-

et heno- 2, 5- net hanopyri do[ 2, 3-
ononadeci ne- 4-
P61/U82(66/029635

3,4,6,7,8,9,12,13, 14, 15,16, 17-dodecahydro-2H, 11H
18- 20-et-hero—2-5-—net-hanopyri dnf? 3- kK] [ 1,

63, /34 6] di oxadi agarysts).- e Leasi neo4- &éﬁk%ﬁm?e 3
T 2 74@1;5441 ﬂégg% 29635 74, Kies4
2R,H “Y8E) - See Exanpl e 14 AI B37 M

89 @ ycf ohexyl | ficfddbRpAS) ok )@ [~~ d | O 11i°
{[(cy Iopropylsq%@gﬁébh__ no] gar bonyl } - 2-
vi nyl cycl opropy|l ) -6, 9-""di oxo-
3,4,6,7,8,9, 12, [13wkiclopmply]2,121 7-/dodegahydr o- 2H, 11H
20, 22- (et hanedi [ydihSH§NE)-tioo- 5 -1reth gnopyrido [2, |3
K] [ 1, 10,3,6]d|oxad|azac¥
ot ri cosi ne- 4- carbbkahi-Hel2.13,14.15,
16-dodecahydro-2H-17,19-
(ethanediylidene)-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl
oicosine-4-carboxamide
69, (2R,4S,7S,15E)-7- 762.4 | See Example 14 Al,B35
1II- cyclohexyl-N-((1R,25)-1-
90 {[(cyclopropylsulfonyl)ami

no]carbonyl}-2-
vinylcyclopropyl)-12,12-
dimethyl-6,9-dioxo-
3,4,6,7,8,9,11,12,13,14-
decahydro-2H-17,19-
(ethanediylidene)-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl

oicosine-4-carboxamide
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75, (2R 4S,7S)-7-cycl ohexyl - 764.4 See Exanple 15 Al,

B35 I1l- NNNNMN((1IR 25)-1 96 O ~
woRoanyoaésapr opyl sul fonyl )ami  no] carbonyl }-2-  PCT/US2006/029635
vi nyl cycl opropyl )-12,12- di net hyl -6, 9-di oxo- 3,4,6,7,
8,9,11, 12,13, 14, 15, 16-dodecahydro-2H 17, 19- (ethane
di yl i dene)-2, 5- nethanopyrido[2,3- k] [ 1,
10, 3, 6] di oxadi azacycl o0i cosi ne-4-carboxam de 134 WO
20074 016441-PCHUS2006/ 029635 76, |

as 78) [ cyplahsnylon 778 5 Sempbiamigadic B3 B3s

N N R 2S)-1- 97 1|,
(\g %nﬁspvl sy yf(;%?fﬁ}p'?]gﬂim’z%é] carbgnyl} -2-
VI n pr opy }[(c@qbp&pyldjlmyoaml

7 8,9, 12, %, 7,|18, 19-t et r adecahydr o-
2H, 11H— 20 22- ( ane I’y |dene) 2, 5-
met hanopyr i do[ 2| @ayld¢qlogrops))-1D123, 4] di gxadi azacycl
otricosi ne-4- car&geg%mgggwy (6R 8S, 11S, 14aS, 17aR|19E
746. 4 See Exanp| e I - )-1
1- cycl opent yl - 3%@?3%1? é%féd“ 1@8 & o|((1R 29)-1-
di ast ereoners | decdhydeoszd, opr-m@yl sul f onyl ) ami

etheno-2,5-

methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl
ohenicosine-4-

carboxamide

71, LA (2R,48,7S,128,14E)-7- 734.4 | See Example 14, | Al, B39
- ) i ( H”:SOV cyclohexyl-N-((1R,25)-1- separated

92 o\n’N\g’J§O ° # {[(cyclopropylsulfonyl)ami diastereomers
nojcarbonyl}-2-
vinyleyclopropyl)-12-
methyl-6,9-dioxo-
3,4,6,7,8,9,12,13-
octahydro-2H,11H-16,18-
etheno-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacyc]

ononadecine-4-

carboxamide
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no] car bonyl }-2- vinyl cycl opropyl )-10, 13- di oxo
7,8,10,11,12, 13, 14a, 15,16, 17,17a, 18-dodecahydr o-
woé b/ 02d4et heno- 6, 9- met hanocycl opent a[ r] pyr i dPCoOfuR206/029635
k] [ 1, 10, 3, 6]di oxadi azacycl ononadeci ne- 8-
car boxam de 135 WO 2007/016441 PCT/ US2006/ 029635 78,
(6R 8S, 11S, 14aR, 17aS, 19E 746. 4 See Exanple 14, A, B38
)-11-cycl opentyl -N- separated 99 NNH N, O

ffi

((1R 2Q\ 1 HlaFfarannerS DH
72, {[I | O}OV opy! stkagys,)miz)-10] gargzh%yéﬁf%mllglh Al1,B39

nylcyclapr opy i 0X0 g

[é %Eﬁ* %&@m 1%" égéﬁ%ml gH- 1, 214 HEho- 6, o-
93 | nmewhandcycl open loydigpyapyisutfonand k] [ | diaskBeces
dloiﬁdlazacycl &ﬁggﬁggﬁ ne- 8- clar boxam de 79,

7 -

(2R, 4S, 7S, 12S) - [/~ 3 See Exanple 15, A, B39 N N
cycl ohexyl - N- (( LRx2S¥lopxopyBdpar atjed H |[Col, 11 100 N O

methyl-6,9-dioxo-
3,4,6,7,8,9,12,13-
octahydro-2H,11H-16,18-
etheno-2,5-

methanopyrido[2,3-
£][1,10,3,6]dioxadiazacycl

ononadecine-4-

carboxamide
73, (2R,48,75)-T-cyclopentyl- | 764.6 | See Example 15 Al,B36
1II- N-((1R,25)-1-
94 {[(cyclopropylsulfonyl)ami

no]carbonyl}-2-
vinylcyclopropyl)-12,12-
dimethyl-6,9-dioxo-
3,4,6,7,8,9,12,13,14,15,16,
17-dodecahydro-2H,11H-
18,20-etheno-2,5-
methanopyrido[2,3-
£][1,10,3,6]dioxadiazacycl
ohenicosine-4-

carboxamide

133



{[ (cycl opropyl sul fonyl )am di astereoners
no] car bonyl }-2 vi nyl cycl opropyl )-12- nethyl -6, 9-di oxo-

W0 2407016448, 9, 12, 13, 14, 15- decahydr o- 2H, 11 H 16, 281/US2006/029635

et heno- 2, 5 net hanopyri do[ 2, 3- k] [1,

10, 3, 6] di oxadi azacycl ononadeci ne-4- carboxam de 136
WD 2007/ 016441 PCT/ US2006/ 029635 80,
(2R, 4S, 7S, 12R)-7- 736.3 See Exanple 15, A, B39 ffi
eyetohexy—N({1R 2S)-1- separated 101 o "O H
74, | opr opyl spikan7disany. di ast|erm sY)seRiERghSe é“ | A1, B37
- | (o] carlagn k}-2 V|n%%§%é;%%%%gﬁl)-12- met hyl -6, 9- di|ox6-
4 g,NdH a2, 11X shydr o- 2H, 11H 16, 18-
95 | et her g-;ﬁ, net hptiGpaprpab@pdhada] | [ 1,
10, 3, I oxadi ag | _.,0ponadeciine-4-| carboxam de |81,
1) ~ ~ " (6R 89, ‘%%‘,%ﬁé?gl?ag -11- 748.3 See Exanpl e
15, A, B38 ff| vnylegglerrapplenfyl - N- (( 1R, 2S) - 1- separat ed
102 "" {[(cycl opgigpy! sul fonyl)am diastereoners
[}-2-] vinyl I [})-10,/13- di oxo
no] car bonyl } ila’&&'ﬁwgaﬁgﬂz )-10,{13- di ox
17-dodecahydro-2H,11H-
20,22-(ethanediylidene)-
2,5-methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl
otricosine-4-carboxamide
75, (2RA48,75)-T-cyclohexyl- | 764.4 | See Example 15 | A1, B35
III- N-((1R,25)-1-
96

{[(cyclopropylsulfonyl)ami
nojcarbonyl}-2-
vinylcyclopropyl)-12,12-
dimethyl-6,9-dioxo-
3,4,6,7,8,9,11,12,13,14,15,
16-dodecahydro-2H-17,19-
(ethanediylidene)-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl

oicosine-4-carboxamide
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7, 8,10,11, 12,13, 14a, 15, 16,
tetradecahydro-6H 1, 21-
worbtdtaneaycl openta[ r] pyrid

di oxadi azacycl

2007/ 016441 PCT/ US2006/ 029635 82,

ononadeci ne- 8-

17, 17a, 18, 19, 20-

et heno-6, 9

o[2,3 k] [ 1,10, 3, 8CT1/US2006/029635

car boxam de 137 WO
1 m

(6R, 8S, 11S, 14aR, 17aR)- 748.3 See Exanple 15, A, B38
1- 11-cycl opentyl -N- separat ed N o~ 103HN q, $
HIR2S)—1-diastereonmers Q0 {

76, lopr opy! su| £RAYI)aRieHBl-cArBeRY Ses Bxample 15 | A
m. | @1 ny1 %yl ong opy ]g (}182 3- d o0 7. Bad, s Ty 1 44 AL BT
, 16, ,,.]s;?a I tetradecahycro 6H 1, 21-

97 | et ?&6 met haﬁ(wthkapﬂmxm@ﬂ)ﬁdupyrid o[2,3 k] [ 1, 1
0, 3, 6]@ oxadi azgﬂa@% gr_&gnadeci ne- 8- [carboxam de 83, f
(2R, 4S, 7S, 16E) -7~ 776.3 See Exarnple 14 A, B40 | |N H
cycl ohexyl - N- ( (|1yZB)loptoppl)-6,9104 |1 |
{[ (cycl opr opyl sjulidgnyl )am i
3,4,6,7,8,9,12,13,14,15,16,
17,18,19-tetradecahydro-
2H,11H-20,22-
(ethanediylidene)-2,3-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl
otricosine-4-carboxamide
77, \"N (6R,85,118,14aS,17aR,19E | 746.4 | See Example 14, | Al, B38
- & n\/‘l o )-11-cyclopentyl-N- separated
98 o\r HN? %A ((1R,25)-1- diastereomers

{[(cyclopropylsulfonyl)ami
no]Jcarbonyl}-2-
vinylcyclopropyl)-10,13-
dioxo-
7,8,10,11,12,13,144,15,186,
17,17a,18-dodecahydro-
6H-1,21-etheno-6,9-
methanocyclopenta[r]pyrid
0[2,3-
£][1,10,3,6}dioxadiazacycl

ononadecine-8-

carboxamide
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no] car bonyl }-2- vinyl cycl opropyl)-12, 12-

di net hyl - 6, 9-di oxo- 3,4,6,7,8,9,12, 13, 14, 15-
wdecalyéeno- 2H, 11H 18, 20- et heno- 2, 5- net hanopy PCT®S2008429635

k][ 1, 10, 3, 6] di oxadi azacycl oheni cosi ne-4- carboxamn de

138 WO 2007/ 016441 PCT/ US2006/ 029635 84, N

(2R, 4S,7S)-7-cycl ohexyl - 778.4 See Exanple 15 A, B40

ffi- N((1R 25)-1 - < H5~~7 NO" 105 o0 O

{Heyetopropysptfonyl)am  nolcarbonyl}-2-

78, | Vi, cl opr opy/| §r321 524 rli7nEiony|l 748,49 %@&{t}n le 14, | A1, B38
- 374, 6%7, 8 9 12, 131114 115 16 17-|dodecahydr o- 2H T1HF
%p 2, B URRERsHYRYr i dof[2, 3- | separated
99 | K] %&@6 %(g d| ox(ammacycl oheni cosi|niastreof@fsboxam de
85 R 115,11 E 760 5 Sge Exanple 14, A1,
B41 111 )-11- C ﬁ?gﬂoéb){o%ﬁs@rgg riat ed N 106 " HN| OCH
((1R, 2S)-1- dias@%@@@%@ﬁ% { [(cyclopropylsulfonyl)am
vinylcyclopropyl)-10,13-
dioxo-
7,8,10,11,12,13,14a,15,16,
17,17a,18-dodecahydro-
6H-1,21-etheno-6,9-
methanocyclopenta[r|pyrid
o[2,3-
k][1,10,3,6]dioxadiazacycl
ononadecine-8-
carboxamide
79, '? (2R45,7S,128)-7- 736.3 | See Example 15, | Al, B39
1II- e cyclohexyl-N-((1R,25)-1- separated
Tanias
100 °T {[(cyclopropylsulfonyl)ami diastereomers

no]carbonyl}-2-
vinylcyclopropyl)-12-
methyl-6,9-dioxo-
3,4,6,7,8,9,12,13,14,15-
decahydro-2H,11H-16,18-
etheno-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl

ononadecine-4-

carboxamide
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noj car bonyl } - 2-

8,10, 11,12, 13, 14a, 15, 16,
woé b/ 02d4et heno- 6, 9- met hanocycl opent a[ r] pyr i dPCoOfuR206/029635
k] [ 1, 10, 3, 6] di oxadi azacycl

vi nyl cycl opropyl ) - 10, 13- di oxo 7,

17, 17a,

18- dodecahydr o-

ononadeci ne- 8-

car boxam de 139 WO 2007/ 016441 PCT/ US2006/ 029635 86,
"~ (6R 8S, 11S, 14aR, 17aS, 19E 760.5 See Exanple 14, A,

B41 in- )-11-cycl ohexyl-N- separated o 107 ~~q40 HN
A—({I1R 2c) 1- diasteregners._ o Q
80, | {[ | opr opyl shibkanyd bany-  no] garlanydel 52
TIl- v ny yé: Qpr opy %'ljafl%éxézl di oxo 1, 8, 10, 11, ﬁmpf%l AI’B39
1¥~47a, 18° 51 g 1, 2 seRtrecho- 6, 9-
101 anocycl opent H(cycjlqpydpyldllfo@ﬂ)amu K] [| dlaste?ddm3ss6]
d|o di azacycl I%} g%ﬁg ne- dar boqam de 87,
(6R,88118,14aS,1' %?- 762 6 See Exanple 15, Al,| B4l
M cycl ohexyl - N-{ipkRIop8pyll-12-sepdr at ed 108 JH A
{[ (cycl opropyl sjuhdignyb.yRgg. di astereoners
no] car bonyl }-2-| vi nyl’cycl opropyl|) - 10,/13-
] yi} &46y89¥2B1315py )
decahydro-2H,11H-16,18-
etheno-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl
ononadecine-4-
carboxamide
81, \ N (6R,85,118,14a8,17aS)-11- | 748.3 | See Example 15, | Al, B38
- & cyclopentyl-N-((1R,25)-1- separated
102 ‘»,N HNW;K kj\ {[(cyclopropylsulfonyl)ami diastereomers

noJcarbonyl}-2-
vinylcyclopropyl)-10,13-
dioxo-
7,8,10,11,12,13,14a,15,16,
17,17a,18,19,20-
tetradecahydro-6H-1,21-
etheno-6,9-
methanocyclopenta[r[pyrid
0[2,3-
£][1,10,3,6]dioxadiazacycl

ononadecine-8-

carboxamide
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di oxo 7,5,10, 11, 12,13, 14a, 15, 16, 17,17a, 18,19, 20-
tetradecahydro-6H 1,2 1 - etheno-6,9

worbitaneaycl openta[r]pyrid o[2,3 k] [ 1, PCT/US2006/029635
10, 3, 6] di oxadi azacycl ononadeci ne-8- carboxam de 140
WD 2007/ 016441 PCT/ US2006/ 029635 88, IN (6R, 8S, 1

1S, 1l4aR, 17aR)- 762.6 See Exanple 15, A, B41 ~-
11- cycl ohexyl - N-((lR 2S)- separated 109 ~NOHN 1 OH

[T ({A~vyel any nn\ll CIII f nl"\\l|

l etreofers 1L LSy T oproupyt )&m
rbonyl}-2- GRS yiabRaRpYy | 748]30,Se£.32x§)4h§16®5 Al,B38
11 12 13 17,(17a, 18, 19, 2

: ro- l}f?blﬁ}fty heno-6, 9 | Separate
mabﬁ L\%‘q vopent €[&3PpYyrid o[ 2,3 k] [| diastetédnBrs6]

di oXadi azacycl DG MEsPamC/ar boxam de 89,
(2R 4'S 7S, 14 %&?7' 74.2 Sed Exanple 14 Al, B42

cycl ohexyl -N((lml%éynﬂ}:z- M H s~ oN-F 0110 0
{[ (cycl opropyl sulihsmgmbprép-10,85-ng] car gonyl } - 2-

dioxo-
7,8,10,11,12,13,144,15,16,
17,172,18,19,20-
tetradecahydro-6 H-1,21-
etheno-6,9-
methanocyclopenta[r]pyrid
0[2,3-
k][1,10,3,6]dioxadiazacycl
ononadecine-8-

carboxamide

(2R4S,7S,16E)-7- 776.3 | See Example 14 Al, B40
cyclohexyl-N-((1R,2S)-1-

{[(cyclopropylsulfonyl)ami
noJcarbonyl}-2-
vinyleyclopropyl)-12,12-
dimethyl-6,9-dioxo-
3,4,6,7,8,9,12,13,14,15-
decahydro-2H,11H-18,20-
etheno-2,5~
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl

ohenicosine-4-

carboxamide
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vi nyl cycl opr opyl) 6', 9'- dioxo-3, 4, 6", 7, 8,
9' - hexahydro-2'H, 13 H spiro[cycl opent ane- 1, 12' [
wa 20@l1¢di4oxal 5, 8, 21 ] triazal 1 6,18] et heroT[uR2006/029635
] methanopyri do [ 2,3- k] [ 1,10, 3, 6]
di oxadi azacycl ononadeci ne]-4'- carboxam de 141 WO
2007/ 016441 PCT/ US2006/ 029635 90,
(2R 4 S, T Sl4 E)-7' - 760.3 See Exanple 14 A, B47 Q

lIf\-F-F Ir-yr-lnpanf\” |\|—((1R 7Q\-1- Ce"' " ( H

84, = { [ (cyElaRsanyLsuitany! )7@@14 s&eb&%@@ 0y! ¥~ B40
- J Rmopyg},’(ﬁR 9' - dioxo-3', 4
{L %‘al ro[ cycl opent ane-1,12"' - | 1, 10]
105 , 8121 ] tf[(cacz@gopglsulmybaiu ethdno [2, 5 ]
nmet h opyr| do [ ,o1dmas 10, 3, 6] di oxadi azacycl
ononadeci ne] -4' + no% g&?am de 91 i N
(2R 4'S,7'S)-7 Y‘@W‘ilm\@)(lyllfl 12778. 4 S(—:e Exanpl e 15|Al,
B42 M" N (([LBa@)sh-allkgl N-O|O " |Fi
3,4,6,7,8,9,12,13,14,15,16,
17-dodecahydro-2H,11H-
18,20-etheno-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl
ohenicosine-4-
carboxamide
85, | \Q b (6R,85,115,14S,17aR,19E | 760.5 | See Example 14, | A1, B4l
1II- & )-11-cyclohexyl-N- separated
106 OW Hwﬁk %A* ((1R29)-1- diastereomers

{[(cyclopropylsulfonyl)ami
noJcarbonyl}-2-
vinylcyclopropyl)-10,13-
dioxo-
7,8,10,11,12,13,14a,15,16,
17,17a,18-dodecahydro-
6H-1,21-etheno-6,9-
methanocyclopenta[r]pyrid
o[2,3-
k][1,10,3,6]dioxadiazacycl

ononadecine-8-

carboxamide
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112 1~ : ~ {[(cycl opropyl sul fonyl)am
no] car bonyl } - 2-
wa20047016441 7' , 8",
spiro[cycl opentane-1,12'- [ 1,10] dioxa[5, 8,21 ]

triaza[ 1 6, 18]
[1, 10, 3, 6] di oxadi azacycl

vi nyl cycl opropyl )-6",
9',14',15' - octahydro-2'H, 13" HPCT/US2006/029635

et heno [ 2, 5] net hanopyri do |
ononadeci ne] -4' -

O

9' - di oxo-

2,3- K]

car boxam de 142 WO 2007/ 016441 PCT/ US2006/ 029635 92,

N2 R4S 7S -7 - 762 3 See Fxanple 15 Al, B47 d
86, | 4, e cyClapenisiabis i3 PRo.s 1See %1%3141( ‘AL B41
' scycl opropyl sul fonyl Yam ~ np] carponyl
| ;! 4’08 opyl '1]6‘=y019hexy1'(% 0XO0- separated
107 | 3 WA RN | 9(A#)115' - oct ahydr o- Rlikdtek@ntdrs
spi rjf cy 4 opent 10] di oxja[ 5, 8, 21]trilaza[
| 6,18] ethenp {[?cﬁglb%oﬁylsﬂéf‘ AHopyrido [ 2,3- K] |[
1, 10, 3, 6] di oxad| adadpwil}-2-ononadeci ne]|-4' . .
car boxam de 93, | |inudNeib 9 12S, [14E)-7- 748.4 See
Exanpl e 14, A my@cl\%ﬁmf} IZ?S
cycl ohexyl -N-(( 1 Roxps) - - separ atled
7,8,10,11,12,13,14a,15,16,
17,17a,18-dodecahydro-
6H-1,21-etheno-6,9-
methanocyclopenta[r]pyrid
0[2,3-
k][1,10,3,6]dioxadiazacycl
ononadecine-8-
carboxamide
87, /,/©;(}* (6R,85,118,14aS,17aS)-11- | 762.6 | See Example 15, | Al, B41
II1- cyclohexyl-N-((1R,2S5)-1- separated
108 N ROA* {[(cyclopropylsulfonyl)ami diastereomers

nojcarbornyl}-2-
vinylcyclopropyl)-10,13-
dioxo-
7,8,10,11,12,13,14a,15,16,
17,172,18,19,20-
tetradecahydro-6 H-1,21-
etheno-6,9-
methanocyclopenta[r]pyrid
o[2,3-
k][1,10,3,6]dioxadiazacycl
ononadecine-8-

carboxamide
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lr" 114 1 {[(cycl opropyl sul fonyl)am diastereoners
no] car bonyl } -2 vi nyl cycl opropyl )-12- ethyl -6, 9-di oxo-

W0 24078017448, 9, 12, 13- oct ahydro- 2H, 11H 16, 18- et hemws2006/029635
met hanopyrido[2,3- k] [ 1, 10, 3, 6] di oxadi azacycl
ononadeci ne- 4- carboxam de 143 WD 2007/ 016441
PCT/ US2006/ 029635 94, (2R, 4S,7S, 12R, 14E)-7- 748.4 See

Exanple 14, A, B43 ~ ~,,, Hp
cyc'oﬁcxy! NAFR2S)-1-—separated 115 10 """~ {
88, | [( ?vgpr ofiﬂ gu tms,%l@lrxrk,ﬂﬁaﬁﬁtlerﬁ%mr%eﬁ@x@ le s, | AL B41
_ | np] cakbonyl }-2-|yjnyl c ro -12-| e -6, 9-'di|oxo-
- of. 878, 9,12, b 18?%’?13%‘8@&%, 11+ 16oRBedy heno- 2. 5
109 | et g@%niﬁo[z B k] [ 1, 10, 3,6] di oxdishicazaryc|
ono ecnne-4- ¢ ' v| N (2R, 4S, 7S, 12S) -|7-
750.4 See Exanp ?@@?ﬁ%?ﬁfg%% HN ' N
cycl ohexyl - N- ( ( IRl@Dpuyl}-2-separ atied 116 10 O.
{[ (cycl opropyl sWihagubias)-16liastier eoners O
noj car bonyl }-2 quyIcycIopropyl)-lZ-
dioXo-
7,8,10,11,12,13,14a,15,16,
17,17a,18,19,20-
tetradecahydro-6H-1,21-
etheno-6,9-
methanocyclopenta[r]pyrid
0[2,3~
k][1,10,3,6]dioxadiazacycl
ononadecine-8-
carboxamide
89, | () (2R A'S,7'S,14'E)-7"- 774.2 | See Example 14 | A1, B42
Q,
- Q\rr“ '1°N3\S(A cyclohexyl-N-((1R,2.5)-1-
110 O\g’b o° H*" {[{cyclopropylsulfonyl)ami

no]carbonyl}-2-
vinyleyclopropyl)-6',9'-
dioxo-3',4'.,6',7',8',9'"-
hexahydro-2'H,13'H-
spiro[cyclopentane-1,12'-
[1,10]dioxa[5,8,21]triaza[1
6,18]
etheno[2,5]methanopyrido[
2,3-
k][1,10,3,6]dioxadiazacycl

ononadecine]-4'-

carboxamide
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et hyl -6, 9-di oxo- 3,4,6,7,8,9, 12,13, 14, 15
decahydro- 2H, 11H 16, 18- et heno-2, 5 net hanopyri do[ 2, 3-
weho7/0164410, 3, 6] di oxadi azacycl ononadeci ne- 4- PCT/US2006/029635
car boxam de 144 WO 2007/016441 PCT/ US2006/ 029635 96,
(2R, 4S, 7S, 12R)-7- 750.5 See Example 15, A, B43 I11I-
g ' cyclohexyl -N-((1R 2S)-1- separated 117 Ir.""'0
H O { [(cycl opropyl sulfon y1l )am diastereoner s
Jcarbonyl}-2 vinylcyclopropyl)-12- ethyl - 6. 9- di 0xo-

I
%, | 3, 8 9, 12 @,Rh%.,ﬂsﬁuﬂﬁﬁahydfﬁso%h§e%'ELx21§plé§4 Al, B47
- hano yrido

| ox‘éva %F?‘chNgllkz%ﬁOnadeci ne-4- carboxani de
111 | 97 O\II"N 7{[6y&cﬁ)rcﬁ)flsu_ffony1ﬂr312 3 Sge Exanple 14 |Al,
B44 0 I I | - c)carbI-IO cycl opentlyl - N-|( (1R 2S)-1- 118 "
{[ (cycl opr opyl su ?Ilonyﬁlyi am no] dar bonyl } - 2-
vi nyl cycl opr opy| jm&yslo@pyDdis%xo-|13', 4', 6', 7', 8,
9" - hexahydro- 2f kb3 e 75041 o[ cycl oprjopane-1, 12" -
hexahydro-2'H,13'H-
spiro[cyclopentane-1,12'-
[1,10]dioxa[5,8,21]triaza[ 1
6,18]
etheno[2,5]methanopyrido[
2,3~
k][1,10,3,6]dioxadiazacycl
ononadecine]-4'-

carboxamide

91, LN (2'RA4'S,7'S)-T-cyclohexyl- | 776.4 | See Example 15 | Al, B42
I- ) Qﬁr“ ﬁNA N-((1R,28)-1-
112 Sy e ° 3 {[(cyclopropylsulfonyl)ami
O noJcarbonyl}-2-
vinyleyclopropyl)-6',9'-
dioxo-
3'.,4.6',7,8.9",14" 15"
octahydro-2'H,13'H-
spiro[cyclopentane-1,12'-
[1,10]dioxal5,8,21]triaza[1
6,18]
etheno[2,5]methanopyrido[
2,3-
k][1,10,3,6]dioxadiazacycl

ononadecine]-4'-

carboxamide
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[ 1,10] dioxa[5, 8,21 Jtriaza] 1 6, 18]

(ethanediylidene) [2, 5 ]nmeth anopyrido[2,3- k] [ 1,
waQo®/0644di oxadi azacycl ononadeci ne] -4' - car boramiuse006/029635

145 WD 2007/ 016441 PCT/ US2006/ 029635 98, o"

(2R 4'S,7"S,14' E)-7' - 746.3 See Exanple 14 A, B45

~- b ~~ "A cycl ohexyl -N-((1R 2S)-1- 11910 " 1 O 11|

{[ (cycl opropyl sul fonyl)am 0 no]carbonyl}-2

9' -

lllllll
U

dr o- 2' H, 13244598)-70[ cycl OW@@.@F &ed Eddmple 15 1.

B2 Itriaza
'”*ébqf%lﬁenec)yfl E‘fhé (hRé‘%ﬁopyri do[2,3- k] [ 1,
°*°dijoxadi a{zt(amopfopylmfmyaﬁﬁu ne] 44' - car boxami
R 4'S, T o #34. 3 See [Exampl e 15 A, B44
H N o~ H cycl opé%’lcjzlrlbglmg (1R, 2S)-1 120 10 I

{[ (cycl opropyl SLMHfYGVN&PP)Cmﬁ-@ﬂho] g¢ar bonyl} -2-
vi nyl cycl opr opyld)m@ 9 di oxo-
3',4,6',7,8 1'4| 5' - octahydro{2' H, 13' H
spi ro[ cycl opr opar”n o'f 5%[% 14,18 1 10] di oxa[ 5, 8, 21

nyr\I Opr npyl AN Q' - dioxo-3' ,4' 6', 7', 8 .

141 B4y

de
M

O
L
—~

Jtriaza[ 1

octahydro-2'H,13'H-
spiro[cyclopentane-1,12'-
[1,10]dioxa[5,8,21]triaza[1
6,18]
etheno[2,5]methanopyrido[
2,3-
k][1,10,3,6]dioxadiazacycl
ononadecine]-4'-

carboxamide

93, (A
III-
114

(2R,48,7S,12S,14E)-7-
cyclohexyl-N~((1R,25)-1-
{[(cyclopropylsulfonyl)ami
noJcarbonyl}-2-
vinyleyclopropyl)-12-
ethyl-6,9-dioxo-
3,4,6,7,8,9,12,13-
octahydro-2H,11H-16,18-
etheno-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl
ononadecine-4-

carboxamide

748.4

See Example 14,
separated

diastereomers

Al,B43
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6,18] (ethane diylid ene) [2, 5 ]neth anopyrido[?2, 3-

k] [ 1, 10, 3, 6] di oxadi azacycl ononadeci ne]-4'-
woaolyoiessi de 146 WO 2007/ 016441 PCT/ US2006/ 02988%/US116/029635

-N(2'R 4'S,7S)-7" -cycl ohexyl - 748.3 See Exanple 15

A, B45 0,,~ --~D- I~~"N((1R 295)-1 121 0 O

{[ (cycl opropyl sul fonyl)am no] carbonyl }-2-

vi nyl cycl opropyl )-6',9' - di oxo-
34 g 7' g Qg 1A' 15' - octahydra-2'H 13' H

94, sp; tycl oioFoiO R4$7511& ; 1, 10] dis @ a
{%ﬂ ha%gl %J i dgﬁ‘éb 72 5] eh %ﬁgﬁé’?’ﬁ%{z 2*-21’%43
[JN ]dl%' l-oronadd cERREgteds’ -

115 m e 101| {[my@apﬁslfa'@))arm((m, ADstedeombR9. 4 | See

e 15 Al me? - 1A
[(cyclopropylsul 3 §n1 0 122 HN N OHN 0 00
no] car bonyl } - 2 Winveydgpedpplpt bpy| )|- 7-
iSOprOpyl-ll,llegiﬂ@§@&b 6, 9-diloxo 3, 4,6, 7,
8,9,10, 11,12, 13, 1Z 15- dodecahydro-ikle,lS-
'3,4,6,7,8,9,12
octahydro-ZH, 11H-16,18-
etheno-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl

ononadecine-4-

carboxamide
95, \/{@ (2R,45,75,128)-7- 750.4 | See Example 15, | A1, B43
III- :’ OSIOV cyclohexyl-N-((1R,25)-1- separated
116 O\n’N\/L\ " {[(cyclopropylsulfonyl)ami diastereomers

no]carbonyl}-2-
vinylcyclopropyl)-12-
ethyl-6,9-dioxo-
3,4,6,7,8,9,12,13,14,15-
decahydro-2H,11H-16,18-
etheno-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl

ononadecine-4-

carboxamide
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et heno-2,5 net hanopyrido[3,2- r] [ 1,5,8,10]
oxatriazacycl o nonadeci ne-4-car boxam de 147 WO

waaws/ada441 PCT/ US2006/ 029635 102, m N PCT/US2006/029635
(2R 4S,7S,14E)-7-tent- 707.6 See Exanple 14 A, B51 1
.o l1l- m-. butyl-N-((1R 2S)-1- 00 28 "Np N="'f

{[ (cycl opropyl sul fonyl)am no] carbonyl }-2-
V|nyleyclopropyl) 10- met hyl - 6, 9- di oxo-

3467879101112, 13- decahydro-2H 16 18- (ethane
' Jene) -2, 5 erpBIGRAPRYT i dO[|3158 rﬁeeﬁax&nﬁelﬁ |1 B43

riagacyc i ne- 4-carbcxan1de
n@w«,?” %t en ?918}&?81%&&9‘ 2905, 7 See |BRAHE 15 Al
1HN O {c[(cfc@o]gﬂpﬂﬁ)feri&l)éxﬂi ENO | diastereomers
{[(d;llopropylsqg %g&b no] gar bonyl } - 2-

[ th | -6, 9-di o4o-
3,4,6,7,8,9,1O,PTW¥Zmr3wﬂ%K% 15-|/dodegahydr o- 2H 16, 18-
(et hanedi yl i deneduyRs fdioket hanopyrido |[ 3, 2-
rif1,5,8, 10]oxatr| zac cl o nonadeci ne- 4- car boxam de
148 WD 2007/ 0164415 PE¥12J32688/ 029635
decahydro-ZH, 11H-16,18-

etheno-2,5-

methanopyrido[2,3-
k][1,10,3,6]dioxadiazacycl
ononadecine-4-

carboxamide

97,
-
118

R . (R4S, TS, 14'E)- 7" 732.3 | See Example 14 | Al, B44
Q\,r“j;‘\”sgA cyclopentyl-N-((1R,25)-1-
|

S {[(cyclopropylsulfonyl)ami
nojcarbonyl}-2-
vinylcyclopropyl)-6',9'-
dioxo-3'4",6'7',8',9'-
hexahydro-2'H,13'H-
spiro[cyclopropane-1,12'-
[1,10]dioxa[5,8,21]triaza[1
6,18]
(ethanediylidene)[2,5Tmeth
anopyrido[2,3-
k][1,10,3,6]dioxadiazacycl

ononadecine]-4'-

carboxamide
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104, O-N 0.R (2R 4S,7S)-7-tert-butyl-N 749.4 See
Exanple 14 Al, B52 11l1-g N' ((1R 2S)-1 123 NN
woRoanyoaésapr opyl sul fonyl )ami  no] carbonyl} -2- PCT/US2006/029635
vi nyl cycl opropyl ) - 10- isopropyl -6, 9-di oxo-
3,4,7,8,9,10, 11, 12, 13, 14- decahydro-2H, 6H 17, 19-
et heno- 2, 5- net hanopyri do[ 3, 2-
s][1,5,8,10] oxatri azacycl oi cosi ne-4-carboxani de 105,
- NA2R 4S-7S)-7Z-tert-butyl - N 692 See Exanple 14

08, 853 | a ||| oas(AshRERS) - 1 251463 | See Bxample 14 | A1, Bd5
- - pF payjasu fo]gl){%gla no]car bonyl } - 2-

Ty k ropy | P8 TGSk -3, |4, 6, 7,
119 | 8,9J110,°11,112, 13} {[¢edampdstfoRmiq, 18-

et hanedi yl i denet - thanopyrijdo [ 3, 2-
r][1,5, 8] oxadi az%&@é’l"%ﬁoﬁn adeci|ne- 4-|car boxam de By

usi ng the appr opyisdydopupyd-€dlir e and [t he appropri ate
A, B and Cinterggdizatgs gfe fallowing conpounds jwere
prepared. Ex. Structure Name LRVS Prepared using fit.
(MrH) Y the appr o sde2 dlqfer nedi ated  accordi ng fo
the procedure p@lredyclopd@nd122007/ 016441
PCT/ US2006/ 02963[?,10]dioxa[5,8,21]triaza[1

6,18]
(ethanediylidene)[2,5]meth
anopyrido[2,3-
k][1,10,3,6]dioxadiazacycl
ononadecine]-4'-

carboxamide

99, . (QRAS,7'S)-7- 734.3 | See Example 15 | Al, B44
III- n Q\r“ﬁg’A cyclopentyl-N-((1R,25)-1-
I

120 Y {[(cyclopropylsulfonyl)ami
no]carbonyl}-2-
vinylcyclopropyl)-6',9'-
dioxo-
3',4.6,7.8.9,14',15"
octahydro-2'H,13'H-
spiro[cyclopropane-1,12'-
[1,10]dioxa[5,8,21]triaza[ 1
6,18]
(ethanediylidene)[2,5]meth
anopyrido[2,3-
£][1,10,3,6]dioxadiazacycl

ononadecine]-4'-

carboxamide
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106,

Exanple A, B2,

woO[20anyoabapr opyl sul f onyl ) am no] car bonyl } - 2- 15 eCT/uskd06/029635
0 0 12 vinyl cycl opropyl ) -23-net hoxy- 6, 9- di oxo-

(2R 4S,7S) -

7-teat-butyl

3,4,6,7,8,9,12, 13, 14, 15- decahydr o-
2H, 11H 16, 18- et heno- 2, 5- net hanopyri do[ 2, 3-

k][ 1, 10, 3, 6] di oxadi azacycl ononadeci ne- 4-

0

“N-((IR 2S)-1- 726.5 See

it

car boxam de

107 N (?IQ A&"Q\ 7- fﬂnf-hllfA” - L((‘l i 79)4 - 728 6 See
100, Ghpl e A3, B2, (21&4&7'@Qloyc19he9y1- 7483 | See Example 15 | Al, B45
[(c£c)Ur pyl$u| Qn am no] cafbony] }-2- 15 d (124
- %® | opr opyl ) - 23- pet hoxy- 6, 9- dji oxo
121 % LZL(@apﬂrépykafodﬁmh ydr o-
16 18 efh g met hanppyri do[ 2, 3-
k][l 10, 3, 6]d|3 ycl ononagleci ne- 4- car boxanj de
108, t N (2R 4%y ﬁlﬂ}yclbpmm@%%ent yl -N-[ (1R, 2S)-1- 788.5
See Exanple Al | 4ok§> 0 0
{[(cyclopropyl<u|foq | ) ami no] carbony| }-2- 15 B13,] N N
125 vvnylcycloéﬁéb?ﬁﬁ 5Lkt hoxy- 6, 9 di oxo- O Q
3,4,6,7,8,9, 12, baankdo-dordgcahydr o
2H, 11H 16, 18- et ppyri do[ 2, 3- k] |
1, 10, 3, 6] diox:&?@g§§ ‘nggﬁgdevlne-4- car boxam de
109, / N (2R 4‘>[17$)]dui’<a[dy?lel]apaﬁl yl - (IR 2R)-1- 740.6
See Exanpl e Asj 6 1$]LI - 0. Hl o!
{[(cyclopropyITu1 onyL)annogcaxbonyl}-Z- 15 B13, | 126
~N=N " KV et hyl| éstendpylidspgl2)>hph et hoky- 6, 9- di oxo-| Cl1 o
0 3,4,6,7,8,09, ngm]aghdgf&ﬁw decahydro-| 2H, 1
| H 16, 18- et heno met hanopyr | do[ 2} 3- k] [ 1,10, 3,
6]dioxadiazacyoﬂghgﬁ%ﬂ@@Pﬂﬁmﬁwl car boxani de
ononadecine]-4'-
carboxamide
101, 9! (2RAS,7S)-N-(1R25)-1- | 709.4 | See Example 15 | A1, B50
III- (OjY {[(cyclopropylsulfonyl)ami
122 | " e nojearbonyl}-2-
- g(ﬁ vinylcyclopropyl)-7-
isopropyl-11,11-dimethyl-
6,9-dioxo-
3,4,6,7,8,9,10,11,12,13,14,
15-dodecahydro-2H-16,18-
etheno-2,5-
methanopyrido{3,2~
r111,5,8,10]oxatriazacyclo
nonadecine-4-carboxamide
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150 WO 2007/ 016441 PCT/ US2006/ 029635 110, N

(2R, 4S,7S)-7-tent - but yl
waxerplied |

3o 111-

-N-((1R 2S5)-1- 768.6 See
PCT/US2006/029635

{[ (cycl opropyl sul fonyl ) am no] car bonyl }-2- 15 B25, 127

o~N~""
di nmet hyl

(s,

H vi nyl cycl opr opyl ) - 24- met hoxy-
-6,9-dioxo 3,4,6,7, 8,9,11,12,13, 14, 15, 16-

12,1

2- d

dodecahydr o- 2H 17, 19- et heno- 2, 5- et hanopyri do[ 2, 3- K]

[ 1..10.3 GLdlm

di a7ar~\/r~l faY m:\gL

e-4-

carboxam de

102,

28

S,

(2R, 4S, 73

pyl
ﬂ?et hyl - 6, 9- di| o
dodecahydr o- 2H
k][ 1, 10, 3, 6] di

112, (2R 4S, 7S,
Exanmple A, 11l
{[ (cycl opropyl g
~N~ON' 2-vinyl¢
H O dinethyl - 6,
oct ahydro-2H, 11
k][ 1, 10, 3, 6] di ¢
113, -1 (2R 4S,
See Exanpl e A3,
011-{[(cycl apr

(Z?MISQS ﬁ4}.@-lf}1tél ).-

LBWI%%%ZQH 'no] ca
B myhlemiynmfoﬁmain)
O v 6,7,8,9
Rty
)XHﬂ%&bH@M@H@fCOS
Jn%@l 6lo-&iNG! ohexy

Péﬁﬁ&&;ﬂwdhﬂ%ﬁ} ca
m@dalwo@pyﬂs)lsﬂ -

ﬁﬁfgﬂ?§£@%ﬁ§no 2

) xetii@gaidy{e.onona

Zﬁﬁ#ﬁ FC%lontn&X&lclg h

%eno 2, 5¢

podadaging-fraayboramifinn] car

N- ( fdis

r bony
- 24-m
11,1

met
ne-4
“N- (

" bony
et ho
8,9,
5_
deci n
eXy|

wéthanopyrldo[

nhde

“N((1R 2R) -

111,

P80 FhampiéQ4 7

}-2- 15 B25,
et hoxy-12, 12-
P, 13,14, 15, 16
hanopyri do[ 2,
' car boxani de
1R, 2S)- 778.

} 14 B23,
xy- 12,12- C
2,13-

b-4- carboxa

7

nnyl }- 14_B2

Sgg B51

128
a N

3_
N
6 See

129
[ ft

2,3
80. 6

31’

103,

14

o

{@@N 2- et hyl GyGd APEPRYI bR

((1R,25)-1-
{[(cyclopropylsulfonyl)ami
nojcarbonyl}-2-
vinylcyclopropyl)-10-
methyl-6,9-dioxo-
3,4,6,7,8,9,10,11,12,13,14,
15-dodecahydro-2H-16,18-
(ethanediylidene)-2,5-
methanopyrido[3,2-
¥1{1,5,8,10]oxatriazacyclo

b0

nonadecine-4-carboxamide

Y sdeixchAiple@s

Al, B51
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0 //\\ dinethyl -6, 9-di oxo-3,4,6,7,8,9,12, 13
oct ahydr o- 2H, 11H 16, 18- et heno- 2, 5- net hanopyri do[ 2, 3-

weh0(47014431 3, 6] di oxadi azacycl ononadeci ne- 4- car BOXAIs2@e/029635

151 WO 2007/016441 PCT/ US2006/ 029635 114, -

(2R, 4S,7S) - 7-cycl ohexyl - N- (( 1R, 2S)-1- 780.5 See
Exanple Al, NIII- Q

{[ (cycl opropyl sul fonyl ) am no] car bonyl }-2- 15 1323,
131 ~N~, 'u~N vi nyl cycl opr opyl ) - 23- et hoxy- 12, 12- C
Sllr O s di rrethyl 6, 9- di oxo-

~, 0,7, 38,9, AlelebCfecal dar ¢-
Al 11thg§ 18- é%‘ésﬂélbfe'%b“txlréftha?%%é) Predopapigls | Al BS2

! |(cmam1azacycl oncnadeﬁii ne-4- carbgxam de

]" =
115 g 2R 4s TS)eshrof Ak N (1R 2R -1- 782.6 See

{[ (cycl opr opy|lnslsbsryP) ani noj|car benyl }-2- 15 B23, 182
N HY o et hydngwclo@faﬁmpw) 23- net hoxy-12, 12- |C
di met hyl - 6, 9- dlloor>gol6§u 0 7,8,9,12, 13, 14, 15- decahydr p-
2H, 11H 16, 18- [e1RR0 28 et Hanopyri do[ 2, 3-

k][ 1, 10, 3, 6] di Wi d2aEylibngnadeci ne- 4- car bgxami de
116, N (2R, 4S,dZ§hyh%&HkﬁE)7,ﬂ--tent - krutyl -N- 738.[3 See
Exanple A, |l IlI- 0 0 ((4R 2S})-1- 14, separated
B46, N N H 13¥° A ( : F

{[(cycl opr opylrs%HalﬁoeHW[?&m nol|car bcfnyl }-2-
di ast er eoner s| &, s,8,10joxatriazacycloi
Vi nyI cycl opr op()él“L;n%:arhompE oxy- 12- met hyl -

ot bbbl o

O, 1,0, I ctanyaro-

eEhen)- Ztesbuwte{ hettdpy Sealofampls 14 | Al, B53
((1R,28)-1-
{[{cyclopropylsulfonyl)ami

nojcarbonyl}-2-
vinylcyclopropyl)-6,9-
dioxo-
3,4,6,7,8,9,10,11,12,13-
decahydro-2H-16,18-
ethanediylidene-2,5-
methanopyrido[3,2-

r][1,5,8]Joxadiazacyclonon

adecine~4-carboxamide

By using the appropriate procedures and the appropriate A, B and C intermediates the

following compounds were prepared.

Ex. | Structure Name LRMS | Prepared using
(M+H)" | the appropriate
Intermediates
according to
the procedure

below.

Int.
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k][ 1, 10, 3, 6] di oxadi azacycl ononadeci ne- 4-

carb

152 WO 2007/ 016441 PCT/ US2006/ 029635 117,
WO2R) 74096445, 12R, 14E) - 7-tert-butyl -N- 738.3 See BR&MSL®6/029635

A, T1-1"

9,0 ((1R 2S)-1- 14,

separ at ed B46,

oxam de

S

134 ~ too " {[(cycl opropyl sul fonyl)am no] car bonyl }- 2-

di ast ereoners

a o

vi nyl cycl opropyl ) - 23- et hoxy- 12- net hyl -

6, 9-di oxo- 3, 4,

6,7,8,9,12, 13- oct ahydr o-

2H-1THH-1618—et-henre—2-5—rethanepyrdef23—K]
106, 0, 3, 6] di oxp@R.6EEYelomdaiachie- 4- Lda@.boxasﬁeﬁsample Al, B2,
II- 112»,, (2R, 45, 7|S| {[@ycioﬁz%ﬁsmg)ﬂ%)\ém&taﬁb(amnﬁﬁ>) -1- 7402 See |y
12| RCehdl Sp 0Byl EUPTERPAR RS EOBIIYT 1 2- 15 B4, 135
0° vinyl cycl opr lopad. )8, 221884, tsabyghddd- et hyl - C
6, 9- di 0x0- 3, 4, 6,171,819 sl@netsh 44, 15 decahydro-2H, 1
IH-16,18-ethenb-2,§; he%ﬁ%%dpyrido[z,B-
k][ 1, 10, 3, 6] di pRA&Eray¥elyé1 ononadeci ne- 4- car bxani de
119, | N (2R 4Si(1%0.4,280hdilheydotyeadcmpent yl - N- [750. 4 See
Exanmpl e Al, lléthm&ho co "((1R 2S)-1{ 14, sparated
—248—NS=—136 N—=0 —b
107, cycl opr opyl S@RAGHYTIeamitidt€&2Bohy| } {728.6 | See Example | A3, B2,
I- di aster epner s ql[(cyc%propylsulfonyl)amino]carbony;]}~2|- 15 C1
in Hepeopyl) - 23- met hoxy- 12-net hyl |
I At R e
2H/T1H 16, 18- ef Weh65-21283 1hBtdaktpyri do[| 2, 3
k][1,10,3,6]dipx@ﬁhqgg@&&hpgpnadecine-4- car boxam de
120, (2R, 4S,7S, %gR, %ﬁg%-?-cyclopentyl-N- 750. 4 See
Exan'p|eA|, methanopyriaoj 2,5+
k][1,10,3,6]dioxadiazacyclononadecine-4-
carboxamide
108, (2R 48,75)-T-cyclopentyl-N-((1R,2S)-1- 738.5 See Example Al,
1- {[(cyclopropylsulfonyl)aminolcarbonyl}-2- 15 B13,
125 vinyleyclopropyl)-23-methoxy-6,9-dioxo- Ci
3,4,6,7,8,9,12,13,14,15-decahydro-
2H,11H-16,18-¢theno-2,5-
methanopyrido[2,3-
k111,10,3,6}dioxadiazacyclononadecine-4-
carboxamide
109, (2R,48,7S)-7-cyclopentyl-N-((1R,2R)-1- 740.6 See Example A3,
II1- {[(cyclopropylsulfonyl)amino]carbonyl}-2- 15 Bi13,
126 ethylcyclopropyl)-23-methoxy-6,9-dioxo- C1

3,4,6,7,8,9,12,13,14,15-decahydro-
2H,11H-16,18-etheno-2,5-
methanopyrido{2,3-
K][1,10,3,6]dioxadiazacyclononadecine-4-

carboxamide
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[11- 1 ~" 00 p ((1R 25)-1- 14, separated B48,
N~o o N Sb {[(cy cI opr opyl sul f onyl ) am no] car bonyl } - 2-
wdaizesnasaonmers G o0 0

vi nyl cycl opr opyl ) - 23- net hoxy- 12- net hyl -
6, 9-di oxo-3,4,6,7,8,9, 12, 13- oct ahydr o-
2H, 11H 16, 18- et heno- 2, 5- net hanopyri do[ 2, 3- K]

137 o

PCT/US2006/029635

[1, 10, 3,6] dioxadi azacycl ononadeci ne-4- carboxam de
153 WD 2007/ 016441 PCT/ US2006/ 029635 121, |
(2R A4S 7S, 128) 7-cyclaopentyl - N-((1R, 2S)- 752.4 See
110, | "Bl e iN sz4s7s§l7 Qert-butle((lR 91 768.61 : See Example | A1,
T 1_{ ( Cyﬂg opr op 3 Pfon}%aggl]%aar{onﬁ}n%/ }- "] 15 B25,
127 2c» JQ%/ gﬁ bpwlcyel®®pym24hmﬂxyxyﬂ2-12—dl agqtereoners Cl Cl
9- d| ox@mgh 116 §dlgxo8 9,12, 13, 14, 15-
decahydro 2H, 11 8- et heno- 2, 5- net hanopyr| do[ 2, 3
k][ 1,10, 3, 6] di D%%@? %1%569&? b“n@ﬁ%dem ne-4- carbpxani de
122, | ,N (2R 4&d&’:81ydram){—177}9eejmxhoeqmentyl N-((1R 2S) -
752.5 See Examojngha@ 1d01:z|3 " 0qQq'o
1-{[ (cycl opropyl su £l ) ani no] car bonyl{}- 15,
separ at ed B48, K14.14.3 g]dle)jadm,zacyclmcosme-ﬂr—
2- VI nyl cycl opr ogwtoyamiti3- net hoxy-12- di agtereoners C o
11, |~ N et hyl -6, B ) | 2,13,;345 15¢
cahydr o- 2H, 1#81%7&%% %ﬁ&]\?«%ﬁ)&} 7anopy eggf(??pé? A3,
- ] [%Ho 06] d ﬁ%@féﬂp@ﬁ%%ﬂ&ﬁ@ﬁ]%@emh% 4- car bb5><am de |B25
128 sgim &@5ydc%5)ylﬂ24(ﬁ)é&b@h@,lﬂ| -NY( (1R, 28)-i - C1
7%’3 3° ExamE ﬂAAI16 o llt-""00p
{[(cycl opr opyl ﬁn? on ?Slam no] car bonyl }-2- 14,
separ at ed B39, 34\P7¥\PH181$7IL4 1340 ouN O O
vi nyl cycl opr opydohecagarbRirinwyetmtd-apet hyl -6, 9-
di astereoners [ . |0 %ﬂz's
di oxo- 3, 4, 6, 7, B9 A% ¥875ct ahydr o- 2H, 11H
16, 18- et heno- 2} BHid8.hidinxsgiyze¢yelof@ing4-
k][ 1, 10, 3, 6] di pxagiaazacycl ononadeci ne- 4-
112, | (2R AS,7S,14E)-T-cyclohexyl-N-((1R,2S)- | 778.6 See Example | Al,
m- 1-{[{cyclopropylsulfonyl)amino]carbonyl}~ 14 B23,
129 2-vinyleyclopropyl)-23-methoxy-12,12- Cl
dimethyl-6,9-dioxo-3,4,6,7,8,9,12,13-
octahydro-2H,11H-16,18-etheno-2,5-
methanopyrido[2,3-
£]I1,10,3,6]dioxadiazacyclononadecine-4-
carboxamide
113, (2R,48,78,14E)-1-cyclohexyl-N~((1R,2R)- | 780.6 See Example | A3,
I- 1-{[(cyclopropylsulfonyl)amino]carbony!}~ 14 B23,
130 2-ethylcyclopropyl)-23-methoxy-12,12- C1

dimethyl-6,9-diox0-3,4,6,7,8,9,12,13-
octahydro-2H,11H-16,18-etheno-2,5-
methanopyrido[2,3-
k)[1,10,3,6]dioxadiazacyclononadecine-4-

carboxamide
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car boxanm de 124, |
(2R, 4S, 7S, 12R,

waxerplied |

separ at ed B39,

di ast er eoners

, N
14E) - 7- cycl ohexyl
AO0QoOo

Cl oO

“N((1R 2S)-

764. 3 See

PCT/US2006/029635
1-{[ (cycl opropyl sul fonyl ) azni no] car bonyl }-2- 14,
" NNt H 141 oyN~0 O '

vi nyl cycl opr opyl ) - 23- net hoxy- 12- net hyl

-6, 9-

di oxo-3,4,6,7,8,9, 12, 13-oct ahydr o- 2H, 11H
16, 18- et heno 2 5- met hanopyrl do[2,3- k] [ 1,10, 3,6]

adi azacycl n am 54
14, 016441 Pq%%ggg %‘g‘%@é&ﬁ%ﬁ "m0 56 Bxanmple | A1
- (2R 4S, 7S) 7- cy[ﬁwbreopylbulfb#y()f(nﬁ@k@@)nyllé- 766. 4 $e& B23,
131 a I W1 .23-methoxy-12,12- C1
r@rm mﬁﬁbw § f%%’ﬁ@i;{;é’lm noj carbonyl }} 2- 15|B39, 142
Oy (Wi ny!l cycl oﬁl‘iﬁﬁﬁlﬂ') Xtret hoxy-12-nmethyl - d 0
6, 9- di oxo- 3, 4, 647578992 132141 3ctahy k&
decahydr o- 2H, ithﬂf@wl@ 8LH8no- 2, 5- et hanopyri do[ 2, 3-
k][ 1, 10, 3, 6] dijoxadi azacycl ononadeC| ne-#- carboxani de
126, N (15S, 188°BBRPIdEY e7- 1 - but yl - N-( (1R 25) - 1-
697.5 See Exanplikl08l6]didjazactclohonadesinek-
{[(cycl opr opyl %H]!)ofx&ﬁyel )am no] car bonyl }+ 2- 15{C2 20 oX
= yinylTyc ¥ 13, 16-di oxo-
115, Mo, 11,13, 1 @ng @@cl@hz@l ]ﬁ(é@aﬂ@b‘r o-| 782.6 See Example | A3,
M- 7H,¢18H 4, 6- et hen@eldpfopRbifortyBintianrapyspii-nd do[ 4, 54 15 B23,
132 ][ {40, % H] di i ne-[18- canboxami de
%g/& g& ﬂgé’?‘g’g%‘%%g ﬁ&%ﬂqgut yIEN((1R 2R) -1- | ©
g; ee Exanmpimsthys.d-dmpo- ||| -
cycl opropyl su&h@pyt)salmm&]:@@frbonyl }BZ- 15|C2 143 c
NHo., H eth L9 13, 16- di ox T
8,9, 10, 11, 13, %2&{@}%{ ﬁé{% decahydro-| 7H, 1
SH- 4, 6- et heno- Wh@@lyﬂ‘i*?&%anopyri m dol[ 4|, 5-
k][ 1, 10, 3, 6] di| exedizarasictonenasGidne- (18-
carboxamide
116, 'I ! (2R AS,7S,125,14E)- T-tert-butyl-N- 7383 | SeeExample |Al,
mr- ﬁ\{u f &P ((1R,25)-1- 14, separated | B46,
133 o ni o © ;ﬂ {[(cyclopropylsulfonyl)amino]carbonyl}-2- diastereomers | Cl
" A

vinyleyclopropyl)-23-methoxy-12-methyl-
6,9-diox0-3,4,6,7,8,9,12,13-octahydro-
2H,11H-16,18-etheno-2,5-
methanopyrido[2,3-

k][1,10,3,61dioxadiazacyclononadecine-4-

carboxamide
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car boxam de 128, N N (7E, 15S, 18S, 20R) - 15-tert-butyl -

695. 4 See Exanple Al,
wol2801/01§444 cycl opr opyl sul f onyl ) am no] car bonyl } P21/U82006/029635

B2, I1l- H

vi nyl cycl opr opyl ) - 13, 16- di oxo-

10, 11, 13, 14, 15, 16, 19, 20- oct ahydr o-

((1R 25)-1- 14 C2

9H, 1

SH- 4, 6- et heno- 17, 20- net hanopyrimdo [4, 5 -

k][ 1, 10, 3, 6] di oxadi azacycl ononadeci ne- 18-

car boxam de

155 WO 2007/ 016441 PCT/ US2006/ 029635 129,

(2R AS 7S 14F)-7-tart-butyl -

20_chlorao

N_728. 5 See

le Al,

ropyl

B2

r oy

(2R As7E 12R]18E)27-terlbutylﬁ 3 3
S q ) am no] car bonyl }
ﬁ% % 9- di oxo-

( 0]
U AG Wﬁ-‘[ﬂ , 12, {i(@<loptrataytidnydangid]chrbphyl}-2-

16:18- (ethaned\MbdQﬁB€&®§3§Em£§ﬁﬁﬁ&%Py

k][1, 10, 3
130,

1R 2R 32

{[(cyclopropylsulfon
et hyl cycl opr op [} 166, %‘9‘”‘6‘}“’65‘?25“’30%‘168‘“@74

6] di

~ NI N (2R°£8&*7EHd
730.5 See ExanpHd 143, ISBﬁyenleSI-I - )

~/ ~

oxa azaci/c onaonadeci ne-

)% PR Ut
-1-
N icp

1d023
am no] car bony

}t2-

1738B NH§ee Example
2- .7 J:'

1 separated
diastereomers
i do[ 2,3-

1- car boxam de |
y| - 20- ghl oro- N-
14 C3| 44 (( O-

. Ha

Al,
B46,
C1

8,9, 12, 13- oct ahytlsxanidH, 11 H-

(2R,45,78)-7-tert-butyl-N-((1R,25)-1~
{[(cyclopropylsulfonyl)amino]carbonyl}-2-
vinyleyclopropy!)-23-methoxy-12-methyl-
6,9-diox0-3,4,6,7,8,9,12,13,14,15-
decahydro-2H,11H-16,18-etheno-2,5-
methanopyrido[2,3-
kJ[1,10,3,6]dioxadiazacyclononadecine-4-

carboxamide

740.2 See Example

15

Al,
B46,
C1

(2R,45,78,128,14E)~7-cyclopentyl-N-
((1R,25)-1-
{[(cyclopropylsulfonyl)amino]carbonyl}-2-
vinylcyclopropyl)-23-methoxy-12-methyl-
6,9-diox0-3,4,6,7,8,9,12,13-octahydro-
2H,11H-16,18-etheno-2,5-
methanopyrido[2,3-
£][1,10,3,6]dioxadiazacyclononadecine-4-

carboxamide

750.4 See Example
14, separated

diastereomers

Al,
BA48,
C1

120,

137

(2R,4S,75,12R,14E)-T-cyclopentyl-N-
{(1R,25)-1-
{[(cyclopropylsulfonyl)amino]carbonyl} -2~
vinylcyclopropyl)-23-methoxy-12-methyl-
6,9-diox0-3,4,6,7,8,9,12,13-octahydro-
2H,11H-16,18-etheno-2,5-
methanopyrido[2,3-
£][1,10,3,6)dioxadiazacyclononadecine-4-

carboxamide

750.4 See Example
14, separated

diastereomers

Al,
B48,
C1
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16, 18- (et hanedi yl i dene) - 2, 5- net hanopyri do[ 2, 3-

k][ 1, 10, 3, 6] di oxadi azacycl ononadeci ne- 4-
N ( (1R, 2SP€TAIS2006/029635

w020407/01844 2R, 4S,

696.5 See Exanple Al

7S, 12E)-7-tent - butyl
- H

car boxam de

{[ (cycl opropyl sul fonyl ) am no] car bonyl }-2- 14,

separ ated B49,
olefin isoners

3,4,6,7,8,9, 11,

N S 144
4
14- oct ahydr o- 2H 16, 18-

vi nyl cycl opro

pyl)-6,9 di oxo-

et heno-2, 5

-nethanoovri do [2 3 KI[
LS, 3, 6]tr arp ]
121, Y2 BUGARABN ?@Lﬁ " Argar PaxamAgle | Al
,O(2R4S 7S §d & ?‘%%? 1R, 25) - 1 69%;.‘%&’6
III- ee R 1- {[(cp/qlqpropxls\ulfonyl)ammo]carbony 15, separated | B48,
138 %E %Byl S pHvihyadasibpra@ - Tsajedatybiany| } -|2- 14, | diastereomers | Cl
ted B49, % Ho
-d 4 4,15- .
VI nyI cycl opr opv]fngﬂll\}l%gg %‘0]3 7 é)l’lz’flgjll i qmer s Oh O i
3,4,6,7,8,9,11 i%ﬁh&?‘%fhv(ﬁfrlé,l%ihm%%5' 18
et heno- 2, 5- et haappypiidR32, 3- K] [
1,10, 15,3,6]tr onadeci ne- 4-carpoxan1de
156 WD 2007/ 016 %qué’%‘zi“fﬁéﬁﬁgﬂfﬁ % 133, \ | N
(2R 4S 75)-7- ﬁarlhwme N( (IR, 7@\-1- 98 4 See Fxanple
122, [ B || - b OI (2R4S7Sl2R)7cyclopentle((1R2S) 2752.% c b SeeExairZ(ISe Al,
~ Q cl opr opy Eo - , |
ar w\g yC gb[{(cég%}/)rc%;ﬁ%\ f<§1y ar@oéi 0/ 4[%, separated | B48,
139 35(&\/& 578" gV 1-9iny1S¢ldntopple Batrihdxyel22 H diastereomers | C1
16,(b8- et _eno 2 éemgbtaiwd,ﬁg[@as’%m %] [ 1,10]15,3,
6]tr|oxad|azacgﬁ Qnon u%; -cagboxan1de 184, i N
(2R, 4S, 7S) - 7- t EATRBEY ?(1?[?%‘“2?8 "1- 700.5 See
Exanpl e A3, methanopyrido[2,3-
{[(cycl opropyl >ut1f1@@xid)o§a%ﬁ9,h%5alawl4} 2- 15 B49,
I11- op o o 14y hyl cycl opr opyl ) 6, 9- di pxo- C4
carboxam1de
123, (2R,48,75,128,14E)-7-cyclohexyl-N-((1R,25)-1- | 764.3 See Example | Al,
- E—jﬁ( o g0 {[(cyclopropylsulfonyl)amino]carbonyl}-2- 14, separated | B39,
140 Q V vinyleyclopropyl)-23-methoxy-12-methyl-6,9- diastereomers | Cl
dioxo-3,4,6,7,8,9,12,13-octahydro-2H,1 1 H-
16,18-etheno-2,5-methanopyrido[2,3-
£1[1,10,3,6]dioxadiazacyclononadecine-4-
carboxamide
124, /l q@! (2R 48,75,12R, 14E)-T-cyclohexyl-N-((1R,2S)- | 764.3 See Example | Al,
- | ‘E\onn f 3P 1-{[(cyclopropylsulfonyl)amino]carbonyl}-2- 14, separated | B39,
141 0\‘(“\}00 #ﬁ v vinylcyclopropyl)-23-methoxy-12-methyl-6,9- diastereomers | Cl
) O diox0-3,4,6,7,8,9,12,13-octahydro-2H,11 H-
16,18-etheno-2,5-methanopyrido[2,3-
k][1,10,3,6]dioxadiazacyclononadecine-4-
carboxamide
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3,4,6,7,8,9, 11,
16, 18- et heno- 2,

12,13, 14 decahydro- 2H
5- met hanopyri do[ 2, 3- K]

wodd1d441 3, 6] t ri oxadi azacycl ononadeci ne- 4- caPODABR006H29635
By using the appropriate procedures and the

appropriate A,

B and D i nternedi at es,

t he

fo

1 ow ng

conpounds were prepared. Ex. Structure Nane LRM

Pr epared usi ng
I nt er nedi at es

I nt.
H) + according to the

S the appropriate (M
procedure bel ow.

135, (2R 4S,7S)-7-cycl ohexyl -N-((1R, 2S)-1- 848, See
125, le 13 A, (2&1151759 ’Qcyclohexle((lRZS) 1- . 7664 | SeeExample |Al,
- [(dyclo ropyl sul f I)% am noj car on){ 42- 4 B8 s
- ~[’E\YW 3 cycl @W@B‘W sullpayliaigdicagroylic "9X0 ooyN B39,
142 4, ° , 12}, iBjciolbpibisd e oraihysgi Dmhy)-1 I H- C1
16(38- (et hanedlfyd &&g@g%ﬂggﬁﬂ niqtlg]anopyr ido[2,8- k][
1, 10, 3, 6] di oxadr’ azacyc onona eC| ne-4- car boxdm de 157
WO 2007/ 016441] dErESSRi067 b Dobsey251 36,
(2R, 4S, 7S) - 7- anﬁdﬂetb@mdb[QN—((lR 2R)-1- 850. Sefe Exanpl e
13 A3 [ -
; 0,3,6 d 1 -4~
{[(cycl opropyl s [I ony]ijgxaarﬁazﬁ T%ng?agglﬁlf/ Jz- 5 B8 149
~an\/J r-yr-l Welald glp‘ij?)![ wxammleu odo-6.9-di oxo D
126, 4‘6 7,8,9, 12, (.1.5%‘1M20k§t5d6€ﬁh¥ﬁl(@l'tZﬂjilleISB7.5|.6, 1$ke Example | Al, B2,
3 ;hanedl ylide h [ 2, 3-
m 1[4 33B] di Qﬁ%fk’gfo Su]fo X ﬁ%lﬁcgcffe%g;{yr?e- 4- car bolxsarri de 2
20 7 L 2R M4, 79, EydOPIOP@rlﬁJbéiW’r N (( 1R 25)-1L 820.
e~Exanpl e 14, 8 Mo,11,13,14115,16,19,20-decahydro-
{[ (cycl opropyl sy}l f.onyl )am carbonyl}42- 2 Step 5 D1
150 vi nyI cycl 0 '}nggq)é 19%10 6, 9- di ox0
m@a@eﬁma‘ﬂo 2H, 11H 16, 18- (ethane
_ Sk][ne@ DamORN kRS Qonbmddedme-18-
di azacycl ononadeci ne- 4-
oxamiae
127, (158,188S,20R)-15-tert-butyl-N-((1R,2R)-1- | 699.5 See Example A3, B2,
nI- {[(cyclopropylsulfonyl)amino]carbonyl}-2- 15 C2
143 ethylcyclopropyl)-13,16-dioxo-
8,9,10,11,13,14,15,16,19,20-decahydro-
7H,18 H-4,6-etheno-17,20-
methanopyrimido[4,5-
k1[1,10,3,6]dioxadiazacyclononadecine-18-
carboxamide
128, (7E,15S,18S5,20R)-15-tert-butyl-N- 695.4 See Example Al, B2,
- ((1R,28)-1- 14 C2
34 {[(cyclopropylsulfonyl)amino]carbony!}-2-

vinylcyclopropyl)-13,16-dioxo-
10,11,13,14,15,16,19,20-octahydro-

9H,18 H-4,6-etheno-17,20-
methanopyrimidof4,5-
k][1,10,3,6]dioxadiazacyclononadecine-18-

carboxamide
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car boxam de 138, F

(2R, 4S,7S)-7-tert-butyl -N ((1R 2S)-1- 764. See Exanple

wo2007M164411 1 | -

1(N.Oo o

- -N

~decahydro- 2H, 11H 16, 18- (et hanedi yl i dene) - 2

anopyrido [ 2,

. 3 }

PCT/US2006/029635
{[ (cycl opropyl sul fonyl ) am no] carbonyl }-2- 3 Steps 4
and 5 D5 151 H N H~ vinyl cycl opropyl) -6, 9-di oxo- 22

(trifluoromethY1)-3,4,6,7,8 912 13,14,15 _

, 5 -meth

K110 -6l direxadiazacyelononadeci-ne-4-—carboxam-de—
129, H%%g (2R, 4§(2R,$_3,75714E)emm-hm-yd-chﬁ%-mya mas.;+ 2:k.Exhegle | Al, B2,
- anpl e 14, Al ((1RiSM-' I'1- ((1R 25)-1- |6 Steps; 4 and 5 |3
A 152 Yp~" | 0
U1 (A (ovicllobrppy | Svdcmmpyiyiimyireielrieniyty - 2 fr
vi nyl cyEPopro Z)yih})cyﬁop&lpﬂj-@%&loxr(;-
31 4) 61 ’ 81 91 12 - C '_2H, llH
16, 18- (et hanejlg%/??%g’%%?og&%&%g’g anopyir i do[ 2| 3-
k][ 1, 10, 3, 6] di ¢pddsterdeidshedRrédnadeci ne-[4- car boxani de
158 WO 2007/ 0l Bérkdopéab>dS2006/ 029635 {140,
(2R 45.79)- - gr s DULNLN (AR, 2904 (724 Spe Examl e
{[(cycl opropyl| eaHokanydg] ) ami no] carbonyl }-2- 7 Steps 4
130, andBrD7 153 bras7s,148)-7-tert-bu 1-20-chloro-N- | 730.5 | See Example | A3, B2,
ML Vi nyfcycl oproayg%z-laﬁ- et hyl - 6, 9-di oxo 0 14 c3
- T% 7,8, 9, 12¥3Mx 15 decahydr o- 2H, 11H
32 ° 1R, Par/ (Na_g_tlfe\neHi{[glcbfdkub@nﬂ%f@ylﬁmmnmrﬂmﬁbpyri do[ 2] 3- K] |
1, 10,,6] di g‘gt%ggyagp@o?Mpg’Qaggadeci ne-4- carbpxam de
141, (2R, 4S, 7:%- 7- eye qpent Xrl - N- (H(I R 25)-1- y64. See
Exanpl e 14, A ,4,6,1,8,9,12,13%0ctahydro-2H,1 TH-
16,18-(ethanediylidene)-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacyclononadecine-4-
carboxamide
131, m (2R,4S,78,12E)-T-tert-butyl-N-((1R,25)-1- | 696.5 See Example Al,
- k QZ‘)\(H o o {I(cyclopropylsulfonyl)amino]carbonyl}-2- 14, separated | B49,
144 %ﬁn \/’L I N})‘\N’S\V vinyleyclopropyl)-6,9-dioxo- olefin isomers | C4
A N 3,4,6,7,8,9,11,14-octahydro-2H-16,18-
etheno-2,5-methanopyrido[2,3-
£][1,10,15,3,6]trioxadiazacyclononadecine-
4~carboxamide
132, o@ (2R,48,75,122)-7-tert-butyl-N-((1R,25)-1- | 696.5 See Example Al,
oI- & l}_)\(H 2 o {[(cyclopropylsulfonyl)amino]carbonyl} -2~ 14, separated | B49,
145 w LT N{},)kﬁ/sw vinyleyclopropyl)-6,9-dioxo- olefin isomers | C4
D\ﬂ’ QD

3,4,6,7,8,9,11,14-octahydro-2H-16,18-
etheno-2,5-methanopyrido[2,3-
k][1,10,15,3 6]trioxadiazacyclononadecine-

4-carboxamide
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-1
Steps 4 and 5

woi2oyloaysal opr opyl ) - 22- et hyl

D8 154 1rNH QO 0 O

-12, 12- di net hyl

, . BH 6, 9-di oxo-3,4,6,7,8,9, 12, 13, 14, 15-
decahydr o- 2H, 11H- 16, 18- (et hanedi yl i dene) - 2,
-met hanopyrido [2,3 kJ [ 1,10, 3,6]

di oxadi azacycl

(2R 4S,7S)-7-tert-butyl

ononadeci ne- 4-

car boxan de 142,
-N-((1R 2S)-1- 726. See Exanple

N {[ (cycl opropyl sul f onyl ) am no] car bonyl }-2- 4

5

O | PNTHN2@96/029635

14, A, [1l- 1 o N
133, Q {glsorﬁrr opyl w,z{sg@wttl,@m}mk@md@.@nyl @547 StsePEBupR | Al
- ) { yin c Qp}o ﬁ<$@@§%W@@%%Q?@%ﬂ©@8v%%b- ~0 0|d°oN B49,
146 , rov1] vibBestibprah dediaky dr o- 2H, 11 H c4
16, J15- (et ha”ec'3, ',6'7%%121% 123 A5 apopy i dof 2,13- K]
[1,10, 3, 6]d|0ﬁ azacycl ononadéci ne- 4- | car boxani de
143, (2R 4S, 79)% ’78 thept 2 hutirerKidePPR 2R) - 1- 728. See
Exanpl e 14, A3J,4[1,10,153,6friokhdiazacyclononadecine-
{[(cyclopropyl§q5£8QM£gan1no]carbonyl} 2- 5 $tep 5 D9
To4ethy cropropyt )= 22-met hoxy-6, 9- di gX0 156 H
134, "4,6,7 8,9 |1 IO SaR Rirlo. 21| 0PrF | See Bxample | A3,
- Qle 8- (eth anedl{;(bycﬁlﬂswmm&y@amm@dmaﬂnpy i do| 2E35 B49,
- zacyCl adeci ne- 4- carhoxam de c4
147 o7 F ol B AR, So6asn 144, |
(C2R4S,77S) - 7- 0PI L N 140y SPE] - 752, Sge Exanpl e
14, A, I'1l- |06,18-etheno-2,5-methanopyrido[2,3-
{[ (cycl opropyl ; rbo I 12- 5 Step 5 D10
vinylcycloprop?ﬁ &ggghiﬁﬁa &%ﬁ 157 Qy' N
4-carboxamide
By using the appropriate procedures and the appropriate A, B and D intermediates, the
following compounds were prepared.
Ex. | Structure Name LRM | Prepared using Int.
S the appropriate
M+ | Intermediates
H)" | according to the
procedure below.
135, L (2R 45,78)-T-cyclohexyl-N-((LR,2S)-1- 848. | See Example 13 | AL
g ; ) . {[(cyclopropylsulfonyl)amino]carbonyl}-2- | 4 B8
148 u N ﬁr u—;;‘s—<] vinylcyclopropyl)-22-iodo-6,9-dioxo-

3,4,6,7,8,9,12,13,14,15-decahydro-2H,1 1 H-
16,18-(ethanediylidene)-2,5-
methanopyrido[2,3-
£J[1,10,3,6]dioxadiazacyclononadecine-4-

carboxamide
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~~r 03,4,6,7,8,9, 12,13, 14, 15- decahydro-2H, 11H O
16, 18- (et hanedi yl i dene) - 2,5 net hanopyrido[ 2, 3- k] [1,
wo 2007816{4di oxadi azacycl ononadeci ne- 4- car boxanPde/ukd@e/029635
(2R, 4S,7S) - 7-cycl ohexyl - N- ( (1R, 25)-1- 754. See Exanple
14, A3, 1Il1- oo
{[ (cycl opropyl sul fonyl )am no] carbonyl}-2- 5 Step 5 D10
8 H et hyl cycl opropyl)-22-net hoxy-6,9-dioxo 0 oo o O
4,6, ,8 9,12, 13 14 15 decahydro 2H, 11H

ot 2 L. oot hana~ng i1 danl 2

-

136, d?(li’i‘tsmé)ﬂa@sloﬂewhmaﬂ@fﬁﬂﬂe 4} 850ar|dox Bxanghee 13 | A3,

5% {Y(‘?S)cml\f}?;%ﬁﬁlfoﬁﬁ%%]aa%ﬁy(}LER, P§) - 1- 712. See |msg

| SOV PERYPYAATOT &4 B8y 1 } - p- 5 |Step 5 DI 1

~ H- (48,4060, 78\0 18y & 140pdepylip222tMy dr oxy- 6, 9- di oxo
O 3, 4, 6, 7, 8'1%’1§‘@th4r§d1§|h‘&e hordecahydro- PH, 11H

16, 18- (et hanedi deng) - 5> met hanopyr | do[ 2, 3-

k][ 1,10, 3, 6] di 69?5‘6‘}0@?‘5?i§/%| ononadeci ne- 4} car|boxani de

147, okF (2R, 43(7,8)56disxedttzachiinytadebind{- 1R, 2S) -|1- 780.

See Exanple 13 A, nild |-

7
, L+ O (C an l yl I U'CIIC) ., J' IICl Tla[IU}J’Y UULﬁ, J
10, 6
R

3,
(2
149 %

{ (cyct opr opytisul Tonyl Jam nojcar =2-—5DI5 160 N
137, Spow vi nyl C)@IF 1§F’{|Sé -)‘ert@utgl_]ﬂ (%{ NSZOr n| See Example 14, | Al,

ZN

ra f 1 yor orret q&yy):}oﬁopﬂ’lsﬁfogy,l)ﬁmﬁx]éh@or&ﬁ 214 45- (Step s D1

H, 1 ahBald 15,
noﬁn do %Wbéépy)%nﬁ ?951)! i dene)

R]/[\l 0, 3, 6] di éﬁéﬁ@z@é%ﬂ%&%@é&lﬁé& 4t carlboxani de

(ethanediylidene)-2,5-methanopyrido[2,3-

k][1,10,3,6]dioxadiazacyclononadecine-4-~

carboxamide

(2R,48,78)~7~tert-butyl-N-((1R,2S)-1- 764. | See Example 14, | Al,
{[(cyclopropylsulfonyl)amino]carbonyl}-2- | 3 Steps 4 and 5 D5
vinyleyclopropyl)-6,9-dioxo-22-
(trifluoromethyl)-3,4,6,7.8,9,12,13,14,15-
decahydro-2H,11H-16,18-(ethanediylidene)-

2,5-methanopyrido[2,3~
K1[1,10,3,61dioxadiazacyclononadecine-4-

carboxamide

(2R,4S,75)-7-tert-butyl-22-cyano-N- 721. | See Example 14, | Al,
((1R,28)-1~ ' 6 Steps 4 and 5 D6
{[(cyclopropylsulfonyl)amino]carbonyl}-2-

vinylcyciopropyl)-6,9-dioxo-
3,4,6,7,8,9,12,13,14,15-decahydro-2H,11H-
16,18-(ethanediylidene)-2,5-
methanopyridof2,3-
£][1,10,3,6]dioxadiazacyclononadecine-4~

carboxamide
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160 WO 2007/ 016441 PCT/ US2006/ 029635 148, E
(2R, 4S, 7S, 14E)-7-tert-butyl -N-( (1R 2S)-1- 778. See
waxerpheid, A, 111- -" PCT/US2006/029635

{[ (cycl opropyl sul fonyl ) am no] car bonyl }-2- 4 Steps 4

and 5 D15 161
Hp~ V "

- met hanopyri do

o vinyl cycl opropyl)-6, 9-

[2, 3 -

di oxo-22- " 11

O (trifluoronethoxy)-3,4,6,7,8,9,12, 13..
oct ahydr o- 2H, 11H 16, 18- ( et hanedi yl i dene) -

2, 5

k1 [1 1CL'2 6] di gxadi azacycl ononadecine-4- carhoxanm de
140, (2|R 484?%13144@3 Tt G-Ik Y AN (] R7221R) -she B8Rl 14, | Al
: arrp el
1 [ ( opy! < dﬁ%yalﬂw%“&ﬁ"%%“g’ﬂ%fawi}}2 275 aipetads | D7
153 2 | viyleygloppiy) L2 ¢tl-6pdiopy| ) - 6, 9- dijoxo-22 "
t ) d (t2|f_|| fla%qfsg%tlb@% 15- aecglyﬁlo Zﬁé&[ﬁ) ELZ, 13;3
oc ahydr o- nedi yl i dene
- met hanopyri dg 1[5%8 eéane g 3
k][1, 10, 3, 6] di ;mﬁimmm3 ononadeci ne-4-| car qoxam de
150, 0 (2R 4S, %}[I yUﬁé%Jxad?a'ﬂaIc%'lon&l’a&e‘u]e& 2§ -1-1740. See
Exanmpl e 14, A J
[T { Avel ANy nnuJ_cnq’Erquam}de\gm nal car hnn\ll 1.2 [ M ance 4
1L\ ‘y\J—l UP_rU TCATTT IIU \va e f'] — J NL\/PU -
141, | an D12 163 PEIZRLEF%\]J ogelepéntle((lR 25)-1- K764. See Example 14, | Al,
m- | Vivln yc' Opr OIOW 1'3.%196% deQ¥0oY T4 | Steps4and 5 DS
7 {gcy@lip %g eca 3#c %ﬁ H ops s an
154 | 7¢ edl ymyyaiaeryyb-235 ety Halw&&ylr ido[2,/3- K] [
1, ngd OXc divaimacychnaamradggine- 4- car boxam de
151} (2 4S 7S)|-44s Ly Vd 5Dl f kR 2 - L= 714. See
Exanpl e 14, Al, Clalfy?% H*?, 1sRtehel i)
{[ (cycl opr opy! d@PmskgoMEdhy] car bonyl} -2- 5 [Steps 4
and 5 D13 164 xih, 03,6 dfoxadidzA2yIpnonadecine-4-
vinyl cycl opropyl )s22-¢methyl sul fonyl)-6,9- .y "O
142, T« (2R,48,78)-T-tert-butyl-N-((1R 2S)-1- 726. | See Example 14, | Al,
1i- o/ " . {[(cyclopropylsulfonyl)amino]carbonyl}-2- | 7 Step 5 D9
155 HEE\(%%LE‘}‘Q vinylcyclopropyl)-22-methoxy-6,9-dioxo-
Y A ° 3,4,6,7,8,9,12,13,14,15-decahydro-2H,1 1 H-
16,18-(ethanediylidene)-2,5-
methanopyridof2,3-
£][1,10,3,6]dioxadiazacyclononadecine-4~
carboxamide
143, N (2R 48,78)-T-tert-butyl-N-((1R,2R)-1- 728. | See Example 14, | A3,
II- O/ " . {[(cyclopropylsulfonyl)amino]jcarbonyl}-2- | 5 Step 5 D9
156 " Q\rnjku‘:‘?—q ethyleycloprapyl)-22-methoxy-6,9-dioxo-
T A ° 3,4,6,7,8,9,12,13,14,15-decahydro-2H, 1 1L H-
16,18~(cthanediylidene)-2,5-
methanopyridof2,3-
£][1,10,3,6]dioxadiazacyclononadecine-4-
carboxamide

159




di oxo-3, 4,6, 7,
2H, 11H 16, 18- (
worbtdtane@yri do[
k][ 1, 10, 3, 6] di

8,9,12, 13, 14, 15- decahydr o-
et hanedi yl i dene) -2, 5-
2, 3-

oxadi azacycl ononadeci ne- 4-

car

161 WO 2007/ 016441 PCT/ US2006/ 029635 152,

(2R, 4S, 76) - 7- t
14, A, 111-

ert-butyl
o N

PCT/US2006/029635

boxam de

-N((IR 2S)-1- 742. See Exanple

{[(cyc Iopropylsulfonyl)an1no]carbonyl} 2- 5 Steps 4
and-5- D14~ —~ 165 Nomg 65
144, | cycl opr oﬂ)yaRpsmq(cmhMm iRRk-6, 9 a 752. /| See Example 14, | Al,
X0-3,4,6, 7, ro
- 2H11H; 16, 18- Zgﬂﬂﬂmﬁ%mwmﬁ% OF§&€Q¥9 hanopgﬁpao[z,s- D10
157 v ”:%sr%] di a%ﬁ@fplaz@a%% W@ﬁa@%@xﬂe 4- cafboxani de
053° R 43, L‘:)Mzﬂfs@rii 130Ul yhecdydrd-AR3125) |- 1- 752, See
npl e 14, ,
{[ (cycl opropyl &4t “f%t Td’)y%‘%“eﬁ%fcar bonyl }-[2- 6|Steps 4
and 5 D16 166q1€’fhan0pyrld0[2,3
vi nyl cycl opr opyi), rok3ra@kdadsbacytBnohdre et Nyl N~ 0
6, 9-di oxo-3,4,6,7,8 12,13, 14, 15
decahydro—2H-1HEIEIES (ot hanediyH-dene)—2]—5
145, hanopyri d@R43,75)3-cydohexyl-N((TRRSB1-6] 754. | See Example 14, | A3,
118 adi azacycl|g a%ﬁm&ly amufa%l%ﬂﬁ?-ﬁﬂ des 154 step 5 D10
158 (%&?I -7|-_ g %tﬂ}tflcy?lgptr%yl) -22-me hoxy—6 9 1oxo- 154 ﬁbee Exarrpl ©
i-T[Eécy opr opyltsﬂhﬁ;@ﬂyi ysamlm]c@andennym}-z- 5|Steps 4
D16 t 3@3 18I (ethan&l%fMlené?% |
et hyl cycl opr opyl’) -19- et I-12 12-di net hyl - +
6, 9- di oxo- 3, 4, 6“‘3 ngpyidos” 13 14, 15-
decahydr o- 2H, %xﬁtms6m&m@emhamsﬂhyﬁ@dene)
2, 5- et hanopynigg.[4:.3 -
kf [ 1,10, 5;6]0|oxa0 azacyctononadeci ne-4-_carnboxar de
146, (2R, 4S, 7s>j2R¢SF%r7tterﬁwtyw(<W(S( IR, 29)|-12- 786 Example 14, | Al
TI- npl e 14, Al {[(cyclopropylsulfonyl)aminoJcarbonyl}-2- | 5 Step 5 DI1
H 9
159 Loy \/gooN 1 ﬁ_j—ﬁ vinyleyclopropyl)-22-hydroxy-6,9-dioxo-
T A 3,4,6,7,8,9,12,13,14,15-decahydro-2H,1 1 H-
16,18-(ethanediylidene)-2,5-
methanopyrido[2,3-
k][1,10,3,6]dioxadiazacyclononadecine-4-
carboxamide
147, (2R.4S,75)-7-tert-butyl-N-((1R,2S)-1- 780. | See Example 15 Al,
ml- {[(cyclopropylsulfonyl)amino]carbonyl}-2- | 5 D15
160 vinyleyclopropyl)-6,9-dioxo-22-

(trifluoromethoxy)-3,4,6,7,8,9,12,13,14,15-
decahydro-2H,11H-16,18-(ethanediylidene)-
2,5-methanopyrido[2,3-

£1[1,10,3,61dioxadiazacyclononadecine-4-

carboxamide

160




woi2oyloaysah opr opyl ) - 15- met hoxy- 6, 9-di cxo ~

L I'1- {[(cyclopropyl sul fonyl)am na] carbonyl}-2- 3 Step

5 D2 168 o~,r

~ol

3,4,6,7,8,9,12,13, 14, 15- decahydr o- 2H, 11H
16, 18- (et hanedi yl i dene) - 2, 5- net hanopyri do[ 2, 3-

k][ 1, 10, 3, 6] di

oxadi azacycl ononadeci ne- 4-

car boxam de

162 WO 2007/ 016441 PCT/ US2006/ 029635 156, HO G i N

PCT/US2006/029635

(2R 4S,7S,15R) - 7-tent - but yl-N-((1R 2S)-1- 712. See
Exanple 14, Al Il -
148, rcycl opropyl A, N0JGE |} -2 .6 e A
At %,4{,2.8}’4 ‘élé‘z‘&@l%ﬁbﬁﬁ% 27786 | SLEREmTIe 14, | A1,
- I cycl opr opﬂ(‘)yﬂl‘él%‘lpﬂy%f?l@%m@]@bﬂylbﬁo- %eparﬁ&t’%‘ﬂaﬂﬁ D15
161 , 12 vib@eydibprdpdp-cleaiatdyxdr o- 2H, 14H
éﬁer S étngdorometﬁoxy)t}a,ql, 7, I, ,1&,]£ene) 2, 5-
a opyr i dof| 2, o |J
i ki1, 10, 3, 6] d| ol ZAtycs dhtanddididere- 4- carboxani de
157, Ho ~N (2 2,2,4.3“3%,50135,5&)1237 terrt-butyl|-N((1R 2S)-1-
712. See Exampl
{[ (cycl opropyl écﬁlllgo rﬂf@)’l(ddlm ]0?:03% Comnejff }-12- 6|Steps 4
and 5. D3 H Neabogpmide) Oy M
149, Voljﬁy|60¥0|808r 20 iR)4S @r@yﬂ{eﬁ%ﬂfﬂ@l(&a@k)ﬁxgi REPARM BGmple 14, | A3,
- St er eoner s {&“G’CIWP( %ff?%ﬁaé‘tﬂvf?f‘r}’ é};'% ;},5- Steps 4 and 5 D13
162 W _I‘<J d05 2thBeykipprpylk6,9-dioxo-22-
%@vib droxadi 1@@@&5&5@%@@%@@@%% car boxamnide 158, o
0~/]\ N {2R, 4S, 7T A ){ 5 2S5)|- 1- TlO. See
Exanpl e 14, Al oct yc}rq -2H, 6[1 16,18-(ethanediylidene)-
{[ (cycl opr opyl| sainfebamypy)idofd,3n0] car bonyl }-2- 5|Steps 4
and 5 D4 ~H 1 gh/ih 3QdkokadiaRRI0Ron dBeine4-
vin gyﬂ) Qb 1aSItr| gxg Some
3 Cafbﬂ(am/a 61 R__dor\nh\lr*lr o-2H11H
150, 1@&419 dsaneéft-}:ﬁtyﬁN ((mempanopy r|i dof %2 S8 Example 14, | Al,
- {[(cyclopropylsulfonyl)amino]carbonyl}-2- | 5 Steps 4 and 5 D12
163 vinyleyclopropyl)-22-ethoxy-6,9-dioxo-
3,4,6,7,8,9,12,13,14,15-decahydro-2H,11H-
16,18-(ethanediylidene)-2,5~
methanopyrido[2,3~
£](1,10,3 6]dioxadiazacyclononadecine-4-
carboxamide -
151, (2R,4S,75)-T-tert-butyl-N-((1R,2S)-1- 774. | See Example 14, | Al,
- {[(cyclopropylsuifonyl)aminc]carbonyl}-2- | 5 Steps 4 and 5 D13
164 vinyleyclopropyl)-22-(methylsulfonyl)-6,9-

dioxo-3,4,6,7,8,9,12,13,14,15-decahydro-
2H,11H-16,18-(ethanediylidene)-2,5-
methanopyrido[2,3-
£][1,10,3,6]dioxadiazacyclononadecine-4-

carboxamide

161




k][1, 10, 3, 6] di oxa
EXAMPLE 159 (2R 4

w20 b44N- ( (1R, 2S) - 1-{[ (cycl opr opyl sul f onyl ) arCmajse@s029635
onyl }-2-vi nyl cycl opropyD 6, 9-di oxo- 20- phenyl

di azacycl ononadeci ne- 4-
S, 7S,14E)-7-ter

car boxani de

-3’ 4’ 6’ 7’

8,9,12, 13- oct ahydro-2H, 11H 16, 18- (et hanedi yl i dene) _

2.5 5 et hanop

rido[ 2, 3-k][1, 10, 3, 6] di oxadi azacycl ononadeci ne-4-car bo

xam de (11[-172)

163 WO 2007/016441 PCT/

US2006/ 029635

NO HOON ONOO/2I\ OIIl-172 To a solution of

(2R, 4S, 7S, 14E)-7-tert - butyl

-20-chl oro- N-(

(1R 2S)-1 {

68 | o i T

vinylcyclopropyl)-15-methoxy-6,9-dioxo-
3,4,6,7,8,9,12,13,14,15-decahydro-2 H,11 H-
16,18~(ethanediylidene)-2,5-
methanopyrido[2,3-
K][1,10,3,6]dioxadiazacyclononadecine-4-

carboxamide

154, (Icycf opropyl sul flo o
i nehCar bonyl }- 21 @Xl TIr SN Es, o- o B0 Seofemeie 14 | AL
l]18 12413-oct ahydr r dfeye ropylsulfonyl)ammo]carbonyl} 2- |35 Steps4 and 5 Di4
lﬁikt &p%ﬁg%akﬁethansﬂﬁyhmﬂ@ngﬁaﬁmﬁwmpthanbpyrldo[2 3-k
[11, ‘gt"(}/% ] di oxadlcgtg{@gygﬂ, m@nﬁgqgh&]ﬁyﬁb car boxani de
éLXAI\/IﬂT_E129 11t %{65 1) in THE (2
n|) was added pheift! %ﬁﬁ%le$8@W®€55 6 ng, 0/0447
mmol ), cesi um car|opothaerif236 ngy, 0.16 mmo| ) and
trii cycl ohexyl phOSDJ][il [t%Gﬁd}onmzaEKElono@de%ﬁ‘re ). othis
mixture was added gwg9£3)3 (1.6 ny, 0. 00ﬂ72 ) and
the M xtare heated {0 80C—for—2—hours—TFhereaction
ids ¢ ntrat ed APt HYR28Ver se phés ¢ Stfk@umlols | Al
Mgijve ot 'title 10 GonpoiynsiiAGnaEabasia- floam | ki3 and 5 D16
16&7 Eigl ) @\%1%%%_% [\(ng{@‘%pmpyl? alad 15 alAHHHBNS08S:
(2R 41%“%3 VAE) - 7- 6&%“”“8%‘% VA1 S o- N-{| 1R
29) - 1- [(nEthyIan1nbwb@mﬁﬁhyﬂ$l&®Wme%®v¢Iopropyl} 6 9
dgoxo 3,4,6,7,8, 9 dsnekdrpsdophydro- 2H 11H) 16
1 (ethanedlvllde 0 ido]2 3 15|kl f
1,/10, 3, 61di oxadi az i%ugfcﬁ%%aé gfﬁé 6%rboxanide
(M173) i N—00 m@hmﬂmﬁo,gLCL,n NH- 11 11 -173
154, (2R A4S,78)~T-tert-butyl-N-((1R,2R)-1- 754. | See Example 14, | A3,
II1- {[(cyclopropylsulfonyl)amino]carbonyl}-2- | 5 Steps 4 and 5 Dié6
167 ethylcyclopropyl)-19-ethyl-12,12-dimethyl-
| 6,9-diox0-3,4,6,7,8,9,12,13,14,15-
decahydro-2H,11H-16,18-(ethanediylidene)-
2,5-methanopyrido[2,3-
£(1,10,3,61dioxadiazacyclononadecine-4-
carboxamide
155, | N (2R ,AS,7S)-1-tert-butyl-N-((LR,2.5)-1- 726. | See Example 14, | Al,
i- & {[(cyclopropylsulfonylaminojcarbonyl}-2- | 3 Step 5 D2

162




To a solution

(2R, 4S, 7S, 14E) -

of
7-tent-butyl

-20-chloro-N-((1R 295)-1 {

wOQeymieqn opyl sul f onyl ) am no] car bonyl } - 2- vi nyl egTiuspioe29635

yl)-6,9-di oxo-3,4,6,7,8,9, 12, 13- oct ahydr o-

20

2H, 11H 16, 18- (et hanedi yl i dene) - 2, 5- met hanopyri do[ 2, 3-k
111, 10, 3, 6] di oxadi azacycl ononadeci ne- 4-

( EXAMPLE 129,
n.) was added

[11-31) (20 ny,
40% aqueous

0. 0275 nmol)
nmet hyl ami ne and the m xture

car boxam de
in THE (1

6,9-diox0-20-phenyl-3.4.6.7.8.9.12.13-octahydro-2 A, 11 H-16.18-(ethanediylidene)-2.5-

5  methanopyrido[2.3-%][1.10.3.6]dioxadiazacyclononadecine-4-carboxamide (ITI-172

163

was heated in a mcrowave reactor at 180 C for 30 mn

156, DK I HSE S AR SerCRRLRRLE RS- f-d am@.gt&*ﬁkﬁgld@m, Al,
s floam

- . ﬂzﬂx‘?ﬁrﬁﬁyg“%&y%gg?ag’f’“y Hi Tl NegE 4 ads, | Ds
169 VRtyeycloBrbpy DAIBAYMEY-R.00iF400 16441 | separated

{( | | 6§4567i92181§ﬁ71$)dec25y&%ah|t¥gt Y1 - N-(dikRrd@bes 1

cycl opropy m no] car bony

vi n~l cycl opr opy %lggﬁﬁmmﬁﬂ8§%;§2 phenyl - 8467809 12

13 14 15- decahymhtiono@yfdd2pt 16 18 (ethanedi |idene 2 5

met h anopyr| do| 2k] [3 'ldﬁi &]aioégaz%yclononadecme-tl

6] di oxadi azacycl ononadeci ne 4 car boxam de (Hpr 174)

A~ i N—O- O Whgange |1} 174 5 To a tealed-tube
157, | e, i Ni Ng (2R, @B4STSE)1 5557 bty N YR, 2SNE- (( [Rlﬁa)dSeiE{gample 14, | Al
me | A (cygloprapyls b AEALEALRRRNLY: 21 ¥ Y| GYEUARISP | s

1) L2ed bnje=, 9[{5%{89}% 4, 7@ 8"%@,2 3} 14, 16- bs

170 | Be dfo- 2H, 11YRFElopsndt AR $PHigene- 2, 5- metPEHSyr i

dopR, 3- l&@78912B]415dmﬂwm02H1UY diastereomers

k][ 1, 10, 3, 6] di oxad, adeci ne- 44 car boxam de

(111- 38) (EXAl\/PﬁYfEg ef%%%@ g]o 021 mmol) in| tol uene

(1 m) was adde@“@ﬁ@ﬂ?W@éwonlc acid (3 mg, 1.1 mmol),

2M sodiun1carbonpnesﬁamaaﬁmﬁummﬂm&ﬂé41OJnnDI , and

tetrakls(trlph g%ughggphlne)palladlun1(L ng, O 001

1 Fhe—react rom mxture—was—heated—at 10
158, | o e react| onCRHSASUT-eretg-V(IR3Eed Wi t h7E: CNFGEM@J%U, Al
- r{[aaﬁlopldpynseldmmaﬁmo]ehfbg@ws 5and| Steps 4 and 5 D4
171 cq %ﬁ t@wnhéﬁ)o g The resuIJlng oi I was

Joit | by reVBPEEBRRISHPIE Yo yield| theltitle

coft ound as a 9e4¢bwgdﬁnzulsde@hm@)2muw§ (Eﬂl) n z

772.7 [ ( MrH) +; gqlg%age@@hdg@fﬁomoss 772.3]. 15

EXAMPLE 162 (1R, % (15S 18S

20R) - 2- ( Di et hyf'? cﬁg ©#8" i sopropyl 13 16 dipxo 8 9 10

11 13 14 15 16 Iﬂ[[g,123)6]dioxadlazacyclononadecme—4—

carboxamide
EXAMPLE 159




10

15

20

25

decahydro-7H 18H 4 6- (et hanedi |idene)-17
20- met hanopyri m dol 4 5

wekpdr/oid48, 6] di oxadi azacycl ononadeci n-1 8-yl ] capboomgkjoan?Iess
ino) 2 vinylcycl opropanecarboxylic acid (M 20 175)
NN~ / iNO 1 O-NL NO OO NHOHIII-175 Step 1
1-tent-Butyl 2-[2-(trinmethylsilyl)ethyl] (2SoHSL
ypyrrolidine 1 2 dicarbox. late BocN OQ,/TM5 165
WD 2007/ 016441 PCT/ US2006/ 029635 To a sol ution of
1-tent-butyl 2-nethyl
(2S,4S) - 4- hydroxypyrroll e-1, 2- di car boxylate (1.0 g,
4.08 mmol ) in THE (36 and wat er (6 m.) cooled to O

C was added a 1 M OLUBI of NaOH (6.12 ni, 6.12
mol ). The mxture rred at this tenperature for
2 h. At this tine, TI,}{;;( Q% ) i ndi cat ed conpl ete

consunption of the startfng nﬁfga and formation of

a nore polar conmpound 5 (KM 4 StﬁJT[_I]% The THE was

t hen renoved in vacuo, and the pH© he wat er | ayer

was adjusted to 2-3 with 1 N HCO. The m xture was

t hen drtarsalgtietiofini2Rt SEASQAE)-7-deri-ladyledeshloMgSQALR, 28)d - t he
{[(cycl@&ipylamtfomp@&mnfogﬁmjéﬁﬂ}JZWlﬂ&&@Ul@probﬁ) bb.didxdizced £8l 9t hag_ -octahydro-

2H, 11Htlhiel 8%%@&[1@&} - %ﬂﬁﬁ%?ng&[ lpg %)Bxaﬁ*g acyéiononadecme 4-
carboxaBLlc{er(? f%]r) (]’.’q’i .. ?14%912))‘513/][ @uml@av% 7dded phenylboronic
acid (5 fiijmgy 8044 ypmal).tcesivin carBprated F6mMeSY 6 esilsnd #96lohexylphosphine ( 1.0
mg, 0.34 o6 Z) (hilts ABknfe wls dfdedPB)(dbaWVR P 6 AAAEHH178 ﬁﬁhcﬁ)‘lﬁd BhiAE: heated

o 80° o6 a nectiira i
to 80°C Y?é.tg §1f e;*geexg Jt?im gng fAd (%A’] L prit 51%8 'gei;?gerﬁ? Rhess BPLG o give the title
compoupd {70 ing) 3s'a )\”gg 7?%“M+ﬁé rredlehifor RallalNesS: B0cB].

the crude product was purified on silica (40%
Et CAc/ hex) to yield th%XAMnglgéprrpound (1.23 g) LRVS

(2R.4S., "/(S'Mh@ V17 §l§'§l ?:%)-ch%g \-{% R }S')E lellj(éetﬁ 1n

cyclopropyl}-6.9-

)¢
NnVy1 ST €
dioxo- 3%82;%8(1% 3;’,' aota Sdrg-2 §)It§7 6.1 ; deriet? Aenethanopiiridg
k1[1.10.3 tomadidzacyiglol nadecme 4-carboxam1de o1-173

To a solution of (2R,4S,7S,14E)~7-tert—butyl-20-chloro-N-((1R,2S)-1-
{[(cyclopropylsulfonyl)amino]carbonyl} -2-vinyleyclopropyl)-6,9-dioxo-3,4,6,7,8,9,12,13 -octahydro-
2H,11H-16,18-(ethanediylidene)-2,5-methanopyrido [2,3-k][1,10,3,6]dioxadiazacyclononadecine-4-
carboxamide (EXAMPLE 129, II-31) (20 mg, 0.0275 mmol) in THF (1 mL) was added 40% aqueous
methylamine and the mixture was heated in a microwave reactor at 180 °C for 30 min. The reaction
mixture was concentrated and purified by reverse phase HPLC to give 2 mg product as foam. LRMS
(ESI) m/z 638.5 [(M+H)"; calcd for C33H,1CINsOg: 638.3].

EXAMPLE 161

164



10

15

20

N O BocNOO-'"/TMs To a solution of the product

fromstep 1 (1.02 g, 3.08 minol) and 2, 4-dichl oro- 6-
woaadmgaésaazol ine (1.0 g, 3.08 nmmol) (M C  VeneCT/U82006/029635

al., J. Med. Chenz. 1988, 31, 2136-2145) in toluene

(25 nm) was added 60% sodi um hydride (600 ng, excess)

and the reaction mxture stirred at room 20

tenperature for 45 nmin. The reaction m xture was

bet ween .2 C|trate
cvelapropylsnif onRyd

methanwamn’ Qﬂtkﬂ’d 1 0 'Ff@dl@{atiﬁ&cﬁﬂ@ﬂ)blé‘deciﬁ@-ﬂ cEx%Bkefrﬁl@éj{ IﬁYI 74)
chr omat ogr aphy on silica (0-30% Et OAc hexane) to
afford the title co nd (1.61 g). Step 3:
1-tert-Butyl 2-(2-(t thylsilyl)ethyl](2S
4S)-4-[(2-chloro 6 vi ui nazolin 4 25
yl ) oxv] pyrrolidine- fcarbo ,late 166 WO
2007/ 016441 PCT/ US2006/:029635 , C NN O BocNO The
title conpound was “pr A Wbﬁﬂl tert-butyl
2-[2-(trinethylsilybyernyl I (28 4S) - 4-
[(2-ch|oro-6-iodoquiﬁa%o||n 4- yI)ﬁEXipyrrolldlne-
1,2-dicarboxy|ate as described in anple 1 Step 3. 5

oot e B g oo
{Ieyclogopyision wélgaéqlmq]oa};pq;ly 2-viiye Wﬂ@gmdorﬁ,%dykq 3;,;@36,7 8,9,12,13,14,15-
decahydrq-2Kh1 HH-|1ﬁ,éﬁ-ethhhedi‘_slhﬁen‘e-ZN-ﬁth&ﬁoﬁymdo@ P O N(O HOT
k][1,10,36]dicRadiazacyclononadecine-4-carboxamide (I0-38) (EXAMPLE 13) (17 mg, 0.021 mmol) in
toluene (1 mL) was added phenylboronic acid (3 mg, 1.1 mmol), 2M sodium carbonate (0.021 mL, 0.041
mmol), and tetrakis(triphenylphosphine)palladium (1 mg, 0.001 mmol). The reaction mixture was heated
at 80 C for 10 h. The reaction mixture was diluted with EtOAc, washed with 1N HCI, brine, dried the
organics, and concentrated to a yellow oil. The resulting oil was purified by reverse phase HPLC to yield

the title compound as a yellow solid. (5 mg). LRMS (EST) m/z 772.7 [(M+H)"; caled for Cy;HsoN5O5S:
772.3].

EXAMPLE 162
(1R.28)-1-({[(155.185.20R)-2-(Dimethylamino)-15-isopropyl-13.1 6-diox0-8.9.10.11,13.14,15.16.19.20-
decahydro-7H.,18H-4.6-(ethanediylidene)-17.20-methanopyrimido [4.5-
k][1,10.3,6]dioxadiazacyclononadecin-18-yllcarbonyl} ami no)-2-vinylcyclopropanecarboxylic acid (XII-

175)

H o]
N o NHgkOH
I 1175

Step 1: 1-tert-Butyl 2-[2-(trimethylsilyl)ethyl] ( 25.48)-4-hydroxypyrrolidine-1.2-dicarboxylate
OH

BocN

O
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10

15

20

25

O O/ Asolution of 1-tert-butyl

2-[2-(trimethylsilyl)ethyl] (2S,4S)-4-[(2-chloro-6 10
weoioyloged4nazol i n- 4-yl ) oxy]-pyrrolidine-1, 2-di capoogb@s029635

(495 ng, 0.95 mml) in EtOCAC (10 nL) was cooled to O

C and hydrogen chloride bubbled through for 30 mn.

Ni trogen was then bubbled through for 5 mn, the

sol vent evaporated and the residue azeotroped with

id | ved DVF (
T 80 AL ot en i e
(1.0 g, 408Bampiid THR (B B Eod (vAZ2(6 i) codled To MDKs AR MBRtion of NaOH
e 0,
(6.12 1“%32?% #&P{)marﬁ%ﬁgggurr 5 %Iri]'rlee titgls geé?w [Eﬂq'i‘% At @}stqngt TLC (100%
Et,0) indipated pora]p]lgte E@I@N@ptldrllﬁ therstpatiiganaidrias andviersnatias bt pblar compound
(KMnOWethiay. , T&thF \aésQﬁjenW% ]{]algﬁd B84 nd BH%? tH2 \waker 'l\l%er Was Fﬁ]él%@d to 2-3

% | vent evapor at ed e ¢érude product
with 1 I{[)g{ J: RO M5t eshacsd wideEtOR o5ty Et’@l\ég%x@del)e sblyent was
removedifnfvacud. TICMSiiiidieited ke eHdmehjdrdfRublhhd tHe AMBrel M) *ThE crude compound

yl (7E 15S
S P TN e i VA
Speichen §ntigsis, 209 i76%662)(1, 9%, 8.35 hdyol)Syak ﬁddeHQana@hdlﬁixﬁllPéfﬁjésQ*e@tﬂed for 2 h.
At this i3 6‘% @téﬁ&/ﬁ%ﬁ& Yd ﬁlﬂ?@gs? ad&gd :% t}ﬁ‘.erﬁlh \Q%S f}l%})egyl 5? g)lvent was then

i di oxa I azaCycCl ononadecli ne-
remove ’87]&% :21@6 @udspaaduEcTys pedHabnoAde §40% BB dhek) tol\i@ thbltitle

compouhd (1Si3\g). LRMO M) 3N O rH O O/ as the title
’ cogboj%d mas(prepared fromthe product from Step 4

using the procedure described in Exanple 1 Step 4. 5

Step 2: SteetfBulyl 222 { FimietwtsiiylheshviMb 3 @634t (2 LR Brold&l8&inazolin-4-

[ no -15-isopropyl-13, 16 dioxo
YDOXV]”IU@dlgelégfgg‘tf’éMrglg 20- oct ahydro-9H 1 8H- 4

6-(ethanedi 1id)-17 20-nmethanopyrimdof4 5 kI f
1,10, 3, 61 di oxadi azacycl aagnadeci ne- | 8- carboxvl ate |
NYN i N \ N

(o]

|
BocN
S o/\/TMS

To a solution of the product from step 1 (1.02 g, 3.08 mmol) and 2,4-dichloro-6-
iodoquinazoline (1.0 g, 3.08 mmol) (M. C. Venuti et al., J. Med. Chem. 1988, 31, 2136-2145) in toluene

(25 mL) was added 60% sodium hydride (600 mg, excess) and the reaction mixture stirred at room

temperature for 45 min. The reaction mixture was carefully partitioned between ice cold pHS5.2 citrate
buffer and EtOAc. The organic layer was washed with water and brine, dried over Na,SOy and solvent
evaporated. The crude product was purified by chromatography on silica (0-30% EtOAc hexane) to
afford the title compound (1.61 g).

Step 3: 1-tert-Butyl 2-[2-(trimethylsilyl)ethyl] (285.4S8)-4-[(2-chloro-6-vinvlquinazolin-4-
yhoxy]pyrrolidine-1.2-dicarboxylate
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O SS\ O HNO ON'_I_O O/ To a solution of the
product fromstep 4 (130 ng, 0.185 mol) in DCM (2 ml)

woaesr7hdcadded a sol uti on of 2. OM di met hyl am nePCW/USRE6/029635

Step 4:

(0.5 m, 1.0 inmol) and the m xture was stirred at
room tenperature for 3 h. Additional 2. OV
dimethylamne in THE (0.5 mL, 1.0 nml) was added and
the reaction was stirred for an additional 18 h. The
reaction m xture was concentrated to an oil and

chr omat ogr aphed on siIicaNu% ng a gradient elution
from di chl or onet hane t yacet one/ di chl oronet hane to
give the title conpogzgigg;én oil (92 ng). LRVE (MHH) +
= 612.4. 15 Step 7: Tri hyl silyl)ethyl
(15818S, 20R) - 2- (di net hyl anino) -1 5-i sopropyl 13 16
dioxo 8 9 10 11 13 14 1®Bode/19 20-decahydro-7H 18H 4

6- (et hanedi yl i dene) 17 20 pano |nido[4 5 kI [
1, go 3, 61di oxadi azacycl onofadeci ne-1 8-carboxvl ate 168

WD 2007/ 016441 PCT/ US2006/ 029635 \ NYN~ iN si~ O,
O/ HThe Gile €dnfPolmd WA pRepaRl YolnOteRibuty N e gltthméﬂh%hfje&&] $25,45)-4-

o e Dot TR R RSS20 T80 e s

ng) and the m xture stirred under hydrogen (1 atmn

benzotr

'ouac

i RN JEpa BLY 8:
(15S, 188 20R) 2 (D met hyl am no -15 I sopropyl -
16-dioxo 8 9 10 11 13 14 15 16 19 20 decahydro 7H
18H 4 6- (ethanediylidene)-17 2Q-methanopyrinido[4 5 F
1, 10, 3, 6] di oxadi azacycl onor,g'é @ ne-| 8-carboxylic acid
Il NYN~- N ~OCH

i@&mﬂ:&vﬁﬂw%'ﬁ 1N%%]Eﬂ 49&11-1’961%% a???nv-ﬂ-'valxvl?4ﬁ)&4-ﬁ;§- 1§13

con(ien r at ec

Q o’
N
o =

A solution of 1-tert-butyl 2-[2-(trimethylsilyl)ethyl] (25,4S)-4-[(2-chloro-6-

Vinquuinazo1in-4-y1)oxy]pyrrolidine-1,2-dicarboxy1ate (495 mg, 0.95 mmol) in EtOAC (10 mL) was
cooled to 0 C and hydrogen chloride bubbled through for 30 min. Nitrogen was then bubbled through for
5 min, the solvent evaporated and the residue azeotroped with EtOAc (x3). The residue was dissolved in
DMF (5 mL) and DIPEA (479 pL, 2.67 mmol), Intermediate B3 (307 mg, 1.34 mmol) and TBTU 472
mg, 1.47 mmol) added. The reaction mixture was stirred at room temperature overnight and partitioned
between pH 5.2 citrate buffer and EtOAc. The organic phase was washed with water, saturated NaHCO;,
brine, dried over Na,SO, and the solvent evaporated. The crude product was purified by chromatography
on silica (5-50% EtOAc hexane) to afford the title compound (479 mg). LRMS (M+H)" = 702.3.

Step 5: 2-(Trimethylsilyl)ethyl (7E.15S.18S.20R)-2-(1H-1 .2.3-benzotriazol-1-yloxy)-15-isopropyl-13.16-

diox0-10,11.13,14.15.16.19.20-octahydro-9H.18 H-4.6-( ethanediylidene)-17.20-methanopyrimido[4.5-

£1[1,10.3,6]dioxadiazacyclononadecine-1 8-carboxvlate
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NOOrHNO O10 To a solution of the oil fromstep
6 (92 ng, 0.151 mmol) in THE (5 nlL), under nitrogen,
woasr7adéad a sol ution of 1. OMtetrabutyl anmoni BAT/US2006/029635
fluoride in THE (0.9 nL, 0.90 mmol ). The reaction
m xture was stirred for 0.5 hr and then concentrated
in vacuo to give an oil. LRVMS (MtH) + = 514. 15 Step 9:
Et hyl (1R 2S)-1-({[(15S 18S20R) - 2- (di et hyl am no) 15
i sopropyl 13 16 dioxo 8,9,10,11,13 14 15 16 19
20- decahydr o- 7H 18H 4, 6-(eti yl i dene) 17 20
nmet hanop rimdo[4 5 Kl Flﬁm
Qanadeci n- | 8-yl ] carbonyl |
ec arboxylate 169 WO
2007/016441 PCT/ US2006 “635 N /MNM-1NO O/~ NO

oi | . tfom step 7 was
dlssolved in DMF (2 \m) angfﬁrﬁsopropylan1ne (80 L,

0.45 nmmol), and (2R 309) 3 -V|nyI 2- am nocycl opr opyl
carboxylic acid ethyl e ter hydrochlorlde
(Intermediate A2) (44 ngy™0.23 mmol ) added, fol | owed
by TBTU (36 ng, 0.23 mmol) and the reaction m xture

sti rr gl tiak cd’lpoufd wis frepatddrodl b HoBud@Sm ™4
descnbe%tdoﬁ ?ﬂ(i‘é Erb washed V\Ilﬂ}%pﬁ pHr 5.2 glot‘rll o agyftd&J %gjg\r?t% E’}OCEdure
A6 LS™R4di um bi car bonate (10 nl), dried over
Na2SO4, filtered and concentrated in vacuo to give an
Step 6: Qi(Trimetyilylzt i3 ds@mzaizl(umtrv&%m 1%9&69&91“%' 16-dioxo-
{ J ' I @g‘i%ﬁ -me anonvrlmlcg)fél,S-

g10X &4 ( Hacle '% & 2% OX.la 9 net hyl am no -15
|sopropyl 13 16 dioxo 8, gTﬁo 11, 13,14,15 16 19

10, 3, 6] di oxadi azac~ycl

20- decahydro-7H 1 8H- Qnedi Iidene) 17 20

nmet hanop rimdo[4 5

klrl, 10, 3, 61di oxadi agacCy ononadecgn~18 vl ] car bonyl } am

i no) 2 vinylcyclopr panedﬁ oxy-/c acid (M 175) To a

solution of the oil om s (45 nmg, 0.068 mml) in

THE (2 nL) was added 1% s Ouf)lon of lithium

hydr oxi de (16 ng, 0.68 ) in water (0.4 L) and the

mxture stirred at 40 C f6r~8 h. The reaction mxture

was diluted with I'N hydrochloric acid (0.7 nmL) and

puri f Ted sdytionesf eregodubiafen step 4 (130 mg, 0.185 mmol) in DCM (2 mL) was
added a solution of 2.0M dimethylamine in THF ( 0.5 mL, 1.0 mmol) and the mixture was stirred at room
temperature for 3 h. Additional 2.0M dimethylamine in THF (0.5 mL, 1.0 mmol) was added and the
reaction was stirred for an additional 18 h. The reaction mixture was concentrated to an oil and
chromatographed on silica using a gradient elution from dichloromethane to 5%

acetone/dichloromethane to give the title compound as an oil (92 mg). LRMS (M+H)" = 612.4.

Step 7: 2-(Trimethylsilyl)ethyl (155.18S.20R)-2-(dimethylamin 0)-15-isopropyl-13.16-dioxo-
8.9.10,11.13.14.15.16.19.20-decahydro-7H,18 H-4.6-(ethanediylidene)-1 7.20-methanopvrimido[4.5-
£][1.10.3.6]dioxadiazacyclononadecine-18-carboxvlate
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HPLC to give the title conmpound as a foam (45 ny)
after concentration. 1H NMR (500 Mz, CD3OD) 5 8.69
wWO02007bih4417.82 (d, 1H, J = 1.7 Hz), 7.79 (dd, PREI/UI2006/029635
8.5 and 1.9 Hz), 7.68 (d, IH J = 8.5 Hz), 6.25 (in,
111), 5.84 (m 1H), 5.27 (dd,1H, J = 16.8 and 1.5 Hz),
5.09 (dd, 1H, J = 10.3 and 1.7 Hz), 4.71 (d, 1H, 20 J
= 1.7 Hz), 4.66 (t, 1H J = 10.0 Hz), 4.17 (m 1H
4.02 (m 2H), 3.73 (m ZFD F 44 (brs, 6H), 2.86 (m
1H, 2.69 (m 1H, 2. 1H, J= 17.6 and 8.8 Hz),
2.02 (m 1H), 1.80 ( 8(m 2H), 1.40- 1.55
(m 3H), 1.10-1.30 ¢i , 1.02 (d; 6H) ppm LRMS
(ESI) in/- ,623.3 [{MH) calcd f o8 C32H43N607:
623.3]. 25 By using the appr e procedures and the
appropriate A and nter q a s, the follow ng
compounds were prepare Nl}ﬂqyb 2007/ 016441
PCT/ US2006/ 029635 Ex. gStracture Name LRVMS Prepared
using Int. (M-H) + the apghoepriate Internediates
according to the procedure bel ow 163,

(15S, 182, s3RRr Mthd &R‘r%ﬁt’eﬁﬁ (9028 ©.15X ﬁf&p)ll)Qn @tﬁ% dbtate l(id mL) and
under ngrogenl E%s[aﬁ&éﬁclb%) gﬁ?ﬁ f %Ynli zﬁm @OM: t%e mlxture StlI‘I‘CCP under hydrogen (1

-vin
atm) fOT(@ yffagfrlﬁ 165W<ilssf3 fegﬁg)ql conpenfrated g yfcwxtg-give the product as an oil
(92mg)81@MS)(MﬂH)136141315 16, 19, 20- decahydr o- 7H, 18H 4, 6-
(et hanedi ylidene)-17,20- nmethanopyrimdo [4, 5 K] [
Step 8: 15806306k AHAXBALAAACY.FA 2000, 1 996LAC: ¢l 8 817, 1920-

X
decahy%izgél 446n(sth edivligene] $20- rimido z 0 177 0o N)

RAAaAACH ] : mnmctar ylam Np NH H ~
bonyl} 2- V|nylcyclopropyl) 15- ine O
I

\",H\/g

To a solution of the oil from step 6 (92 mg, 0.151 mmol) in THF (5 mL), under nitrogen
was added a solution of 1.0M tetrabutylammonium fluoride in THE (0.9 mL, 0.90 mmol). The reaction
mixture was stirred for 0.5 hr and then concentrated in vacuo to give an oil. LRMS (M+H)" =514.

>

Step 9: Ethyl (1R.28)-1-({[(15S.185.20R)-2-(dimethylamino)-1 5-isopropyl-13.16-dioxo-
8.9.10,11.13.14.15,16.,19.20-decahydro-7H.18 H-4.6-( ethanediylidene)-17.20-methanopyrimido[4.5-
k][1.10.3.6]dioxadiazacyclononadecin-18-v1] carbonyl}amino)-2-vinylcyclopropanecarboxylate
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1 isopropyl- 13, 16-di oxo- 8,9,;0,;1,13,14,15,16,19,20-
decahydro- 7H, 18H 4, 6- (et hanedi yli dene)-17, 20-
worbtdtaneg@yri m do[ 4, 5- k] [ 1, _ PCT/US2006/029635

10, 3, 6] di oxadi azacycl onona decine- | 8-carboxam de
EXAVPLE 165 (2R 4S,7S, 14E)-7-tent-Butyl -N-[ (1R
2S) - 1- ({[ (di et hyl am no) sul f onyl ] ai ni no} car bonyl ) 2
vi nvl eycl opropyl]-6 9-dioxo-3 4 6 7 8 9 12 _
13- octahydro 2H 11H 16 18 etlheno 2 5 met hanopyrido 2 3
5 kill, 10, 3, 61di oxadi aqyclmnonadem ne- 4- car boxam de
(rrr-178) 171 WO 20 16¥41 PCT/ US2006/ 029635 70~ O
ON/ O NNS\N O-- M1-178 Step 1: (1R
25)-1-({[(2R 4S 7S 14E)-To tert-Butyl -6 9-dioxo-3 4 6 7
8 9 12 13-oct ahvdr ¢- 2H 11|—E‘I§_¥ ,et%eno 2, 5- met hanop
ry |do[2 3-K] . ¢ .
11, 10, 3, 6] di oxadi azac$ Hggb@cfjem -4-yl ] carbonyl }Iam no
)-2- Vi nyI cycl opr opane b.oxy ic‘acid N OHO [l N

OH OO-N 5 0 Ethyl

(2R, 4S,7S)-7-tert- butyl 6 9-di oxo-3,4,6,7,8,9,12,13-0cC

dro-2H 11H 16,
ot Eﬁnég? 1{14 FamREP 7, V@s ﬁ@f%%ﬁddlb%%[nﬁJ):anMiuSPpmpylamme (80 pL, 0.45
mmol), andi(BR 3 SB]“d m@kz}dlnawa&m@fopmlmaﬂﬁﬁﬂicmerd‘bﬂ@ﬁésmﬁ lﬁ}’dr&thﬂ)rlde (Intermediate

A2) (44(X0RPhimolhdded RModid 6}01“ BPUB6 19 actlon mixture stirred
at RT £l |15hS %¥ ﬁﬁ]x WE%IL&G({) Wit tP g sﬁec&wlt I)I Sgd:étga aciqrgld mL),

sol uti.on Q
10% aqyegus sod iy Heaghompte (1L diigdravar MaoS o Gittered attdenopesntreted i vacuo to give
an oil, chrgmatpg@plredahtsdica (@0itc NOUNPELEy lanehty/bbsnésneh Gad B OBRIPBLR as an oil,
(45 mg)l eR®Y @M= 4(5. 0 nL) was added and the m xture

was evaporated to a solid. The solid was partitioned
b 20 L and wat er (20 m_) the or gani c
HE MR R Pagethylgrhine =} 5 yl-dhhedioke-at ed t o

RISV 141(135.18%:20
M&mﬁmﬂgmumy_mem 186-4 hQétharife&hK/Iulbﬁé - leﬁét%B {hido[4.5-

kl[1.10.3 6]dloxadlazacvclononadecm-18-Vl]carbonv1}ammo)—2-vmvlcvclopropanecarboxvhc acid (I-

175)

To a solution of the oil from step 8 (45 mg, 0.068 mmol) in THF (2 mL) was added a
solution of lithium hydroxide (16 mg, 0.68 mmol) in water (0.4 mL) and the mixture stirred at 40 °C for 8
h. The reaction mixture was diluted with 1N hydrochloric acid (0.7 mL) and purified by reverse phase
HPLC to give the title compound as a foam (45 mg) after concentration. 'H NMR (500 Mhz, CD;0D) &
8.69 (s, 1H), 7.82 (d, 1H, J = 1.7 Hz), 7.79 (dd, 1H, J = 8.5 and 1.9 Hz), 7.68 (d, 1H, J = 8.5 Hz), 6.25
(m,1H), 5.84 (m, 1H), 5.27 (dd,1H, T=16.8 and 1.5 Hz), 5.09 (dd, 1H, J=10.3 and 1.7 Hz), 4.71 (d, 1H,
I=1.7Hz), 4.66 (t, 1H, J = 10.0 Hz), 4.17 (m, 1H), 4.02 (m, 2H), 3.73 (m, 2H), 3.44 (brs, 6H), 2.86 (m,
1H), 2.69 (m, 1H), 2.19 (dd, 1H, J = 17.6 and 8.8 Hz), 2.02 (m, 1H), 1.80 (m,1H), 1.6 8(m, 2H), 1.40-
1.55 (m, 3H), 1.10-1.30 (i, 2H), 1.02 (d, 6H) ppm; LRMS (ESI) m/z 623.3 [(M+H)"; caled for
C3,HasNgO7: 623.3].

By using the appropriate procedures and the appropriate A and B intermediates, the
following compounds were prepared.
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LRVMS (MrH) + = 591.5. 15 Step 2:
(2R, 4S, 7S, 14E)-7-tert-Butyl -N [ (1R

w@a3)e71¢44 ( di net hyl am no) sul f onyl ] am nol car bonptL/US2006/029635
vi nyl cycl opropyl]-6 9-dioxo-3 4 6 7 8 9 12,1

3-octahvdro-2H 11H- 16,1 8-etheno-2 5-net hanopyri do[ 2
3- ki

1,10, 3, 6] di oxadi azacycl ononadeci ne- 4- car boxam de
(HH-178) To the product fromstep 1 (100 ng, 0.169

Ex. | $mmtuyre N, N-di netnaydesul fami de (84 ny,1vE77 Prg&re'am?lln% Int.
DI PEA (0.148 ni, 0.847 mol), and D'\@I 83

mmol) in DMF (3 nL) was added DBU eap@mPBQte

nmmol ) and the mixture was stirred for 5 m Mntetifslldtes

(70.8 ng, 0.186 mmole) was added and m xtjure gas i

stirred for 18|h. Additional HATU (|15 ng) MEL'HB&E4e

and the mxture stirred for an additi onal| fBodedurdbheow.

163, | mi xt th*NaS the '@15@%’ ?ﬁ((‘?k’%sgﬁep H'E?%éto ' SR/@ési‘U Al

itle ¢O oun

- é&@s 9. 62 é[(cmlparOPysul@eyD(a@mOM), 7.89 |(d, 1H, J=
176 | &% , 225 7. bgor{yq,z- cyolgprdBytio-Hz)|,  7.50 ((dd, 1H J=
1. 7 asd"Byd <z 20 (d ﬁgy 5.]8 Hz), |7.17 (s,
1H), 6.59 fd, idﬁe blfflﬁ’fé’ﬁlh RCT/ US2006/ 029635

1H, J= 15.8 Hz) 13.6-B6o{m 1H), 5.82 (in, 1H), 5.66 (m
2H), 5.17 (dd, {1k, -0, 7.1 |Hz), 5.[09 (dd, 1H,
J= 0.8 and 10. :3%’2%9’,1]@?9%??’2’{%1?&: J4 10,3 Hz), 4.48 (m
3H), 3.94 (m PEpeahydogHIBE-A66H), 2.]73 (m | |H), 2.46
(m 1H), 2.38 aeehs)yhdege)@%m 2H), 1.85|(m 2H),
1.34 (m 1H), 1. LRVE (BSI) rn/z 697.5

[ (MH) + cal ed fns?lﬂnefmm&*s O$S: 697.3]. 5|EXAVPLE 166
(2R, 4S, 7S, 14E) Z]{]t,mmsictmwelzac@cl&rodd axo- N- ((1R

25)-1- {[(pl per JrsX' sul f. nyI ) am|no] car bonyl 2

0 B
vinytcyctogropy ghoamiden” 15 13 oet ahvdro2H 11H-1

164, 6 18 _ef heko 2 J(Iﬁ&tﬂﬁ'anb)@j(berdﬂ{nﬁmﬁ- 788.6 Example 162 Al,
m- | Kl , 3, 61di pxadi,gzacycl ononadeci|ne- 4- car boxam de
III-lo79)N Oﬁﬂ@éﬁo HIl NN/N ON| O 10 benz
177 MEL)L 9 EXAI\/P-E@G@)Y%&@“IEF@B@FI@SGI&MCcor ding to the ylam
prme d bgﬁ 2fV9113@gﬁlyEL} 516% by using :
pi peri dliﬁ\: glﬂ-am gé I n t)glp 2| LRMS (ESI) n/z e
737.5 [ (M+H) +; E?ﬂr??éj BdP-desrHa9N608S:  737.3]. 15
EXAMPLE 167 (2R8.4%,7M33146),1MoL0-1R

2S)-1-[ ({[ benzy o sul fonyl | amjno carbonyl]
2 vinylcycloprp &e(c%?&o%%g]%gbutyl -6 9-dioxo-3 46 7 8

9 12 13- oct ahvplfetha@piylidtsd)-162018 et hgno 2 5| met hanop
rido[2 3 methanopyrimido[4,5-

£][1,10,3,6]dioxadiazacyclonona

decine-18-carboxamide

EXAMPLE 165
(2R.4S.7S.14F)-7-tert-Butyl-N-[(1R.25)-1-({[(dimethylamino)sulfonyl]amino} carbonyl)-2-
vinyleyclopropyl]-6.9-dioxo-3.4.6.7.8.9.12.13-octahydro-2H.11H-16.1 8-etheno-2.5-methanopvrido[2.3-

5 k][1.10.3.6]dioxadiazacyclononadecine-4-carboxamide (INI-178 )
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k1[ 1, 10, 3, 61di oxadi azacycl ononadeci ne- 4- car boxam de
(1'11-180) -N on HOOAOII NNeN\ No HI O~
wOR007b841 20 EXAMPLE 167 was prepared accor di ngCTaskine/029635
procedure described for EXAMPLE 165 by using
N-benzyl - N-nmet hyl sul fam de in Step 2. LRVS (ESI) n/z
773.6 [(MtH) +; calcd for C4A0H4A9NGO8S: 773.3]. 173 WO
2007/ 016441 PCT/ US2006/ 029635 EXAMPLE 168
(2R, 4S,7S) - 7-cycl ohML- N[(lR 2S) 1- ({1(di net hyl am no
sul f onyl ] am no) car@on
vi nyl cycl opr opyl -8 -vwhoxv 12, 12- di net hyl - 6, 9- di oxo-
3,4,6,7,8,9, 12, 18, 14, L5 decahvdro- 2H, 11H
16, 18- (et hanedi 0
liidene)-2,5- net--nopv(?aqk& 3 KLF& 10, 3, 6] di oxadi azac
yclononadecine-4- i m fle /5" 11)-181 110 ~O N O
S:O011 7H O ~ HN [11-181 Step 1: Ethyl
(1R 28){[ (2R, 4S, 7SpP- 7 cl ohexvl - 23- et hoxv-12, 12-di ne
t hvl - 6, 9- di oxo- 7FN I1-178
3,4,6,7,8,9,12, 13, 14, 15- decahvdr o- 2H, 11H- 16, 18- ( et hane
Step 1: dlth)dleﬂﬁ)szs 53 mmfeamw @ 91&11[);20 53,4,6,'«7!8,9{ 1213318 taBy &b-2T1.11H-16.18-

g%&%ﬁ%&h#qﬂgg@@y}gp@gL_

......

Ethyl (2R,48,7S)-7-tert-butyl-6,9-diox0-3,4,6,7,8,9,12,13-octahydro-2H,11H-16,18-
ethanediylidene-2,5-methanopyrido[2,3-k][1,10,3,6]dioxodiazacyclononadecine-4-carboxylate
(EXAMPLE 10, Step 4) (0.73 g, 0.1.43 mmol) was dissolved in THF (20 mL) and EtOH (10 mL) and a
solution of LiOH in water (257 mg in 10 mL) added. The reaction mixture was stirred at room
temperature for 1.5 h after which HPLC analysis indicated complete reaction,3M HCl (5.0 mL) was
added and the mixture was evaporated to a solid. The solid was partitioned between EtOAc (20 mL) and
water (20 mL),the organic phase, dried over Na,SO,, filtered and concentrated to a foam which was used
without further purification.

LRMS (M-+H)" = 591.5.

£][1.10.3.6]dioxadiazacyclononadecine-4-carboxamide (IT1-178)

To the product from step 1 (100 mg, 0.169 mmol), N,N-dimethylsulfamide (84 mg, 0.677
mmol), DIPEA (0.148 mL, 0.847 mmol), and DMAP (83 mg, 0.677 mmol) in DMF (3 mL) was added
DBU (0.115 mL, 0.762 mmol) and the mixture was stirred for 5 min. HATU (70.8 mg, 0.186 mmole)
was added and mixture was stirred for 18 h. Additional HATU (15 mg) was added and the mixture

stirred for an additional 3 h. The mixture was then purified by prep HPLC to give 65 mg of the title
compound as a foam. "H NMR (500 MHz, CDCl;) § 9.62 (s, 1H), 8.26 (s, 1H), 7.89 (d, 1H, J= 6.1 Hz),
7.64 (d, 1H, J= 8.3 Hz), 7.50 (dd, 1H, J= 1.7 and 8.3 Hz), 7.20 (d, 1H, J= 5.8 Hz), 7.17 (s, 1H), 6.50 (d,
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10 Et hyl

(1R 29)-1-({[ (2R, 4S, 7S) - 7- cycl ohexyl - 23- net hoxy- 12, 12-
wdizoetonyd41 6, 9- di oxo- PCT/US2006/029635

3,4,6,7,8,9,12, 13, 14, 15- decahvdr o- 2H, 11H 16, 18- (et hane

di yl i dene) - 2, 5- met hanopyri doJ 2, 3-

k][ 1, 10, 3, 6] di oxadi azacycl ononadeci n-4-yl ] car bonyl } am

no) - 2- vinyIcyclopropanecarboxylate was prepared usi ng

rib EXAMPLE 15 usin
15, = R T ST TPAG ¥ T8 0k, A7 08, PAMA S s 1), 509 6
1H, J—gsezpldzo 3(ERAR, 4B, I); T= 0.6 Hf @8l (mN I 1.8% ?115)2H)| 2.8 3(s, 6H), 2.73 (m,

24 T B AT o s oo
"7/26973551 =salgif1>203:u NDs$56998dahvdr o- 2H, 11H 16, 18-
ethanem

d) - 2, 5- net hanopvrido[ 2, 3-k] [ 1, 10, 3, 6] di oxadi azacycl ono
nadeci ne- 4- car boxani de EAE&Kﬁﬁ@E 168 was prepared

(2RAS.2E DA dirovg-blt1-6.Dioke OC@IRILS- 108 GhdetibRA 101 ol ANl el v} -2-

vinyleyHprdgyl “? _%t7 L. i 3j0ctabydro-2 11 EE 16,1 8cethener3. Samethanepyrido[243s

K1[1.10giopdioNadazagydompnaregine-4-carboxamide (IM-179
3,4,6,7,8,9,12, 5- decahydro- 2H, 11H- 16, 18- (et hane
d|yI|dene) 2, 5- pyrido[2,3- 174 WD 2007/016441
PCT/ US2006/ 029635
k][1, 10, 3,6]d oxadlazacyclongnade0|n 4-yl ] carbonyl } am
no) - 2- vi nyl cyelopr opan caﬁbo $Pe in Step 1. LRVB
(ESI) mz 783.6 [(QT£E> T 9H55N609S:
783.4]. EXAMPLE®
(2R, 4S, 7S) - 22- br tert/butyl N-((1R
25)-1- {[(cycloprop sul f ony an1no]carb

vi nyl ro )-6 9-dioxo-3 4 6 7 8 gﬁl 13 14 15

dec ah&% El)‘?yﬁ!l‘-’as Perpaigd agcpuiinedp W‘%Pﬁl@ﬂ@rid@mbed for EXAMPLE 165
by usingygipéraiireplysulfdainddSmisidp. TRMS (ESI) m/z 737.5 [(M+H calcd for CorHigNeOsS:
7373]6]d|oxadlazacyclononade0|ne 4 car boxam de

N ONSa ONOOIII-182 Step 1: Ethyl (2R4S
7S) - 22-brono-7-tent-butyl 6 9 dioxo 346 7 8 9 12 13
14 15 decahvdro 2H 11H gE%§7(ethanedivlidene)-2

S.7 AL )4 sl amming ; o
T-tert-b ds Eib d> 3 %R 845512 B)o ?1 &%29'! mpﬂp, r87etﬁe%t2,sbﬁiét){énoﬁyr%o[zg-
4 6 ¢ 1 ‘1 14 decahvdr o
Oxadiazg -’ W MI-380. het hanopyri do[ 2

k][l 10 3 6]d| X dlazacyclononade0|ne 4 carboxyl ate
Il AHI~ I N/ O'N'Y

O =
™ 1IX-180

EXAMPLE 167 was prepared according to the procedure described for EXAMPLE 165
by using N-benzyl-N-methylsulfamide in Step 2. LRMS (ESD) m/z 773.6 [(M+H)"; caled for
C4QH49N603SZ 7733]
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0O /I YOOOIII(p OO=111-186 111-187 15
Conpounds 111-186 and I11-187 were prepared accordi ng
woaod7eeqan ocedure given for EXAVPLE 13, Step RCUAISHE6/029635

N- br onosucci ni m de. The nono- and di-brom nat ed
conmpounds were separated by reverse-phase HPLC
[11-186: LRVS (MtH)+ = 590.4. 111-187: LRV (MtH) + =
668.3. Step 2:
(2R 4S,7S)-22-bronmp-7-tert-butyl -N-((1R 29)-1
I[ (cycl opropyl sul fonyl &¥AMBldaldSonyl} 2 20

(2R ASYEY by Ysnb- 8RN DY, i@) '1Q { IleFHe @R o%uﬁo&lﬁm%oigarl;oﬁvﬂ 4. 15

decahvdro 2H TTH anedlg
vinyle 1 1 1 th g_,_%;leXO .4.6,7,8,9,12 13 14.15-decabydro-2H.11 H-

16.18-(6ﬂhmeawad¢rﬁzassmékmﬁmﬁ@_3wm0,9&nda&aaama&ecléﬂwnac&&he-4-carboxam1de
[M1-18 MPLE 169 was prepared fromlIl1-186 using the

ocedure described for EXAMPLE 14, Steps 4 and 5.
LRVMS (ESI) mz 774, 5 H) +; calcd for C35H45Br N6(8S:
774.2]. 175 WD 200 16 41 PCT/ US2006/ 029635 EXAMPLE
170
(2R 4S,7S)-17,22-di bromp-7-tert- butyl -N((1R 29){[ (cyc
| opr opyl sul f onyl nino]qﬁbg%myl)
vi nyl cycl opropyl )-8, 9-di N@\o‘? 8,9, 12, 13, 14, 15- de
cahydr o- 2H, 11H- 16, 18~("etManeg, I m%‘ -2, 5-
nmet hanopyri do[ 2, 3- k] [01 , 3, 8] di oxadi azacycl ononadeci n
e-4-carboxamde (I11-1 Br / iN B30 HNHO

ONIV Ono .~f O5 /1\ 111-183 The title conpound was
prepared fron1|||-187 u3|ng t he orocedure descri bed
Ste f A 1 \i'A,_v;_‘\‘. -0 l: 1.. e h 2 —me -_‘ 1 CHIN 6 1 iC) ni

nmet hoxy- 12 12 14 tri et 9-di oxo-3,4,6,7,8,9,11, 12
, 13, 14- decahydro 2H 1 theno- 2, 5- nethanop
r~[2,3-k][1,10,3,6]di xadlazacyclooctade0|ne 4- car boxa
mde (111-184) -o N O o)

Ethyl (1R,25)-1-({[(2R,4S,7S)-7-cyclohexyl-23-methoxy-12,12-dimethyl-6,9-dioxo-
3,4,6,7,8,9,12,13,14,15-decahydro-2H,11H-16,18-(ethanediylidene)-2,5-methanopyrido[2,3-
k][1,10,3,6]dioxadiazacyclononadecin-4-yl]carbonyl }amino)-2-vinylcyclopropanecarboxylate was
prepared using the procedure described for EXAMPLE 15 using Intermediates A2, B23 and C1. LRMS
(M+H)" = 705.6.

EXAMPLE 168 was prepared according to the procedure described for EXAMPLE 165
by using ethyl (1R,25)-1-({[(2R,4S,7S)-7-cyclohexyl-23-methoxy-12,12-dimethyl-6,9-dioxo-
3,4,6,7,8,9,12,13,14,15-decahydro-2 H,1 1 H-16,18-(ethanediylidene)-2,5-methanopyrido[2,3-
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N1OO ~-O ONHNON .r HOO/I111-184 Step 1:
Et hyl

WO QdR)016k4f ( 7- br onp- 6- met hoxyi soqui nol i n-1 -yl ) orRETAB2(06/829635
S -2-cycl ohexy{[(2 2- 15
di met hyl pent - 4- en- 1- yl ) oxy] car bonyl
am no) acetyll-L-prolinate Br - N 0, 11 \N~ COzEt H
~NO O OEt hyI

I 1- 2S
Kl[L,10 3‘%910}(&14%%@5 onﬁde {n[r%)zl!? %h}%}pa%;lorgO2-x|/11r11ylcyc¥opropane]carboxygate in Step 1.

LRMS éﬁﬁﬁsm/hyﬁbé[(ﬂv{ﬂ{)érwndﬁrm}ymagmawi]} am no) acetyl ] -L-pr
ol i nate was prepared according to the procedure 20
gi ven for EXAMPLE 14, Step 1 using internedi ates B23
and . LRVS (MtH) + = 6EXA:MPIJEBI(>VD 2007/ 016441

methan rlﬂl 2 dlaﬂdiaEa Zloﬁinﬁ@&ﬁlezf o@fb@ﬁirﬁ]@@ {gaglo[ 2 3-
k] [ 1,10, 3, 61di oxadfazacycl ooct adeci ne-4- carboxyl at e
-07 ~NO, "N _ N~ OO0 5 To a solution of the
product from step ing, 0.664 nmol) dissolved in
et hanol (10 nl) s ad@ded trlet hyl am ne (0. 139 ni,

0.996 mmol ) and [ 1, |

bi s(di phenyl phosphi no)@h{o eneT_dﬂchl oropal I adium (11)
(24.3 ng, 0.033 Va§m°t le reaction mxture heated
to 90 C. After 1 hCﬂJr/]\addltl onal catalyst (5ng) was
added and reaction mxture was stirH&d8an additi onal

Step 1: T : -Qz-erh@ TRAYut/H 9%&&%@6 W@fé 19:%‘@@@5 A
16.18~(¢ i r€1=ne o8 tha 93 12e|‘ -lﬂ?ﬂl(l& ﬂdloxta_dlam’gnggg@me-él carboxylate

M@ammmaﬁmaw@ztmomwmf—mmmxo 8.340.801) 2. 851481 5-decahydro-
2111 #1838y etkﬁwvﬁa\gﬁw,’lj -meéxgnopéﬂdo [2.3-£][1.10.3.6]dioxadiazacyclononadecine-4-
carboxylate (II1-187)

e}
/N I15-186 I11-187
Compounds ITI-186 and ITI-187 were prepared according to the procedure given for

EXAMPLE 13, Step 1 using N-bromosuccinimide. The mono- and di-brominated compounds were
separated by reverse-phase HPLC. ITI-186: LRMS (M+H)" = 590.4. II1-187: LRMS (M+H)" = 668.3.

Step 2: (2R.4S,78)-22-bromo-7-tert-butyl-N-((1R.2S)-1-{ [(cyclopropylsulfonyl)amino]carbonyl}-2-

vinyleyclopropyl)-6.9-dioxo- -3.4.6.7.8.9.12.13.14.15-decahydro-2H.11H-1 6.18-ethanediylidene-2.5-

methanopyrido[2.3-k][1,10.3.6]dioxadiazacyclononadecine-4-carboxamide I1-182
EXAMPLE 169 was prepared from INT-186 using the procedure described for
EXAMPLE 14, Steps 4 and 5. LRMS (ESD) m/z 774.5 [(M+H)"; caled for CssH,sBrNsOgS: 774.2].
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Step 3: (2R 4S,7S)-7-Cycl ohexyl -N-((1R
28)-1-{[ (cvcl opropyl sul fonvl )am no] car bonyl } - 2-
woioyloaysal opr opyl ) - 22- met hoxy- 12 12 14-tri met hpCTAIS2006/029635
9-dioxo-3 46 7 8 9 11 12 13 14-decahydro 2H 15 15
17- et heno-2 5-net hanopyrido[2 3-k]11 10 3 6
di oxadi azacycl ooct adeci ne 4 carboxam de (M 184)
(2R, 4S, 7S) - 7- Cycl ohexyl - N- (( 1R, 2S) - 1-{
[ (cycl opropyl sul fonyl ) am no] car bonyl } - 2-
vi nyl cycl opropyl ) - 22- neERSMPLEZ792, 14-t ri net hyl - 6, 9- di
2R 45980304 oo F - bty (AR 2541 SRE NS R 18y amino carbon 1 -2—

, -e eno- ' -I’TE anopvri dao , O~ LU,
vinyleygloprepd)-6,3dioxerd .69 68.9.12.43. 6 | 5-decabydro-2H. 1 hih r§_,1_8»(p@é%anedlvhdene) -2.5-
methanmggg,edd firiem., 61mexdara@dwabnénamnsmet@rb%xaﬁa@mm)t o the

procedure given for
intermediate Al in
(MtH) +; cal cd for
(2R 4S7S)-7-tent -

2S)--{[(cvcl oprop IsuI carbon I 2
vi nyl cycl opropyl) x > 1 1 dldehydro 34678
9 12 13-oct ahydro- H{ 18- (ethaned| lidene) 2 5

5 25 net hanopyri do[ 2, 3- KINL1 10
6Idloxadlazacyclononade0|ne carboxan1de (1-185) [/ |

- i N (Fhe leporppoundupea menareadromd 187 usgi theprycegippe described for
EXAMBOQ 74,814 4 1nPCTYRIGE QO Hi2W6835 [(MBH@P; chicd for CasHyBroNsOgS: 852.1].

1, 2- Pyrrolldlnedlcarboxyllc aci d,
4-[ (7-brono-1-isoqui nolinyl)oxy]-
I-(1 1- d|nethylethyIL2 E&NMBLﬁﬁmer (2S,4R) Br N O

MPLE 14, Steps 4 20 and 5 using
. LRM5 (ESI) in/z 780.6
N5098 780.4]. EXAMPLE 172

10 (R4S —7—co VIENET( R FlobPop 1%}1 inglearbonyl}-2-vinyleyelopropyl)-22-
methoxy—*l&l?;ﬂf{tlw vi,—6 ,c; ¥~ 51 B.K 811 14 ¢ephodromdh 1 rei en0-2 5-

ydroc g, 3.
at RT. After 15 m n (150 rnL) was added and t he

sol ution was extr th 1 N HCI. The organic | ayer
was dried over K2CD3 and the solvent was renoved in
vacuo. The crude teria S purlfled on silica ge
(gradient elution l- 30% c Kﬁi hexanes) to yield

t he t|tIe conpound Q5N ma LRVS (M+H) +

Cal cd. = 465.1; founrd 5. 2 O Step 2:

N-({[5- (1-{[ (3R 59)

I-&tent Butoxycarbonyl) 5- (et hox caDEonyl)pyrrflldln 32
- Jj i

thoxvisoquinolin-1-

3 ol )

15 dimethylpent-4-en-1-yloxy]carbonyl}amino)acetyl]-L-prolinate

—0,
AN
Br =N
| %
i . { P~co
OZ;/N\/‘*O

Ethyl (4R)-4-[(7-bromo-6-methoxyisoquinolin-1-yl)oxy]-1-[(2S)-2-cyclohexyl-2-({[(2,2~
dimethylpent-4-en-1-yl)oxy]carbonyl}amino)acetyl]-L-prolinate was prepared according to the procedure
20  given for EXAMPLE 14, Step 1 using intermediates B23 and C1. LRMS (M+H)" = 674.3
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7-yl)pent-4-yn-1-yl] oxy} carbonyl)-3 -nethyl-L-valine
N O ~COEt NO09 H2 OBoc Y O O To a portion of
woher7meduct fromStep 1 (0.94 g, 2.02 nmol ), PAT/US2006/029635
degassed THE (10 nL) 15 and pyrrolidine (10 m) was
added i nternedi ate Bl1,
3-net hyl - N-[ (pent - 4-yn-1-yl oxy) car bonyl ] -L-val i ne
(0.8 g, 3.33 rnnol) Pd(PPh3)4 (58 nmg, 0.05 mmol), and
The n}xture was then heated to

3.4.6.7 m9xlt1urz a3 @ﬂ dvgah@fio- @Hd5EU-@3\%n@E‘ @-rﬁéaﬁn&klmdaﬁlsust ed to -1
K110 éﬁ} a1 e.;or gq c layer was then separated,
, o df vent evaporated. The
crude product was pur d on silica gel (20-100%

N the title 20 conpound as a

Et OAc i n hexanes) t
foam (1.2 g). LRVMS (MMHy+ Cal cd. = 626.3; found 626. 4.

Step 3: 7-Ethyl COEt

(2R, 4S, 7S) - 7- t er t - bubyHl- &, 9- di oxo- 14, 15- di dehydr o- 3, 4,
6,7,8,9,12,13-oct ahyds o Zﬁ 11H 16, 18 (et hanedi ,

lid)-2,5- rnethanopyrldéii 3k][1, 10, 3, 6]d|oxad|azacyclo
nonadeci ne- 4- car boxyl ate 178 WD 2007/ 016441

PCT/ US2006/ 029635 \ ~N O ~COEt HNZ2 oyNOToO a

por t i die agblutibreofizthophadict frommieftl 6@482ng, 0.688mgnol)digkd8lved in ethanol (10

mL)wagg&He)lm\ﬁ@f‘anﬁgéj@q3§gﬂ 939@@@9@%&@ , 4M 148 mol ).

m xtuare I'rfe # and then the

bis(diphegylphasphingiferipeaneldictilorpaladiwe (I (BEMneABE 3miholves! théweaction mixture
heated t@@d ed. WAFer MMhdrWHagitidhg @Qal%tt(g}nglv@“a&i’]ed AndTeactibn th \as stirred an

ter ﬁe sol vent

R TR WAL T Y
(20 to SpUrHtOAeftiexane)sd bive tnpugeprodi@t. aRteEHPLE bikiific@fioDga08 e Bt ¥¢mpound

| titl d f
(140 m s PRI IRMG Qg RL0sdE 1 L1 e CoTpOund & o e u.
Step 4: (2R 4S,7S)-7-tert-Butyl-N ((1R
Step 3: zmsﬁ)(mm@mmﬁ@m qnbf(lc)vcﬁgﬂrgﬁllsu mwok%nbo&&h 2,

- 9-di OXO 14 To- Z
vinylcyelop "' !' '1._,_ 2 pefh ,0_~ a19x0-3.A60H BB Hii ﬂ"‘i' a_hdro_zH_

15.17-ethenved, MMM@@%[ k]1D.3 6j(ﬂox%dlazacvclooctadecme-4 carboxamide (ITI-184)
6l di OWJL% gy&yc%ﬂ %e(&IPZS)L} {?(a cyc gpﬁgpr}r/llsﬂﬁ‘onyl)amgl%}carbonyl} 2-
vinylcyclopropyl)-22-methoxy-12,12,14-trimethyl-6,9-dioxo-3,4,6,7,8,9,1 1,12,13,14-decahydro-2 H-
15,17-etheno-2,5-methanopyrido[2,3-][1,10,3,6]dioxadiazacyclooctadecine-4-carboxamide (I11-184)
was prepared from the product from step 2 according to the procedure given for EXAMPLE 14, Steps 4
and 5 using intermediate A1 in Step 5. LRMS (ESI) m/z 780.6 [(M+H)"; calcd for CioHs3N50S: 780.4].

EXAMPLE 172
(2R A48.78)-T-tert-Butyl-N-((1R,25)-1-{[( cyclopropylsulfonyl)amino]carbonyl}-2-vinyleyclopropyl)-6.9-
dioxo-14.15-didehydro-3.4.,6.7.8.9.12.13-octahydro-2H.1 1. H-16.,18-( ethanediylidene)-2.5-

methanopyrido[2.3-£][1.10.3.6]dioxadiazacyclononadecine-4-carboxamide (ITI-185

=N
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The title conpound was prepared from 7-et hyl
(2R, 4S,7S)-7-tert-butyl -6, 9-di oxo- 14, 15-
wdidewyéno- 3, 4, 6, 7, 8,9, 12, 13- oct ahydr o- 2H, 11H 26T182((061029635
hanedi yl i dene) -2, 5- 15 net hanopyri do[ 2, 3k] [1,
10, 3, 6] di oxadi azacycl ononadeci ne- 4- car boxyl at e and
I nternmedi ate Al using the procedure described in
EXAMPLE 14, Steps 4 and 5. LRMS (ESI) fn/z 692.3
[(NMFD+ calcd for CBSFMZNBOSS 692 3 179 WO
1: 16 A ] 5 y A

ethylesér,ggfrp, j@)und Of fo”mla (l) (V\/)n Z_ M\ A\\ R5 | N
N -1-NRBHRL._O" ~-21 R 5 wherein: nis

1 or 2, R is CO2R10, 0302R6, CONR OSO2NR8R9, or
tetrazolyl; 10 R2 | kyl, C2-C6 al kenyl or
C3-C8 cycl oal kyl , erein said al kyl, al kenyl or

cycloal kyl is optionally s@pstituted with 1 to 3
halo; R3 is Cl1-C8 al kyl, C3- cycloalkyl C3-C8

cycl oal kyl (C1-C8) al kyl, aryl &t kyl, or Het,
wherein aryl 15 is phenyl orBaaphthyI and sai d aIkyI
cycloal kyl, or aryl is optionally substituted wt

to 3 suBseltiomefidersunddieutonichlt Be>- 4t wug) SR ﬂﬁgnL) was
added BaiN (Q@'S%L @R@Qﬁnoﬁ%n@ (4RCR| (@)b?om@ﬂ(@m@ﬁl y}/‘fwﬂy ine hydrochloride

}I_»E‘l §tep hég? gcﬁ‘%( épwgl) aé%%é%arc%a %?a&ed and the

solutlora\klisyelxﬁractedl\lﬁﬂﬂlS@m Tﬁmgl(nﬁ?) Byer Nlalﬁﬂm&ved\ﬁmﬁnd the solvent was

remove@l r'?g[‘ehre g% agtlﬁléit( oo d‘%@%}lﬁ E%rg&gﬂt e%gmge t3 O%?’@Ao in

hexanes) & ¥ield shegifls compand ath forwitl K8 D LBNG GHHRelpdi684d| fund 465.2.

ring is optionally substituted with 1 to 3

substit ents selected fron1 he oup . consi sting_of

: L < e (87 ‘ etheseycanbonylpyyrobidin=2-vl]oxy}isoquinolin-

-Vl)pelalélkwxﬂ-l)-vﬂ@x}__ oﬁi/lb:wmeﬂﬁu@ahﬁeal oal kyI hal o( C1- C6
al koxy), N2, CN, CF3, S02(Cl-C6 aIkyI), S(O) (C1-C6
al kyl), NRLOSO02R6, SO2N( NHCOR6
NHCONHR6, CO2R10, C(O R1 (R10) 2;

To a portion of the product from Step 1 (0.94 g, 2.02 mmol), in degassed THF (10 mL)
and pyrrolidine (10 ml) was added intermediate B11, 3-methyl-N-[(pent-4-yn-1-yloxy)carbonyl]-L-valine
(0.8 g, 3.33 mmol), Pd(PPhs), (58 mg, 0.05 mmol), and Cul (19 mg, 0.1 mmel). The mixture was then
heated to 70 °C for 2h. The mixture was then poured into a mixture of water and EtOAc and the pH
adjusted to ~1 with 1 N HCl. The organic layer was then separated, dried over MgSOy, and the solvent
evaporated. The crude product was purified on silica gel (20-100% EtOAc in hexanes) to yield the title
compound as a foam (1.2 g). LRMS (M+H)" Calcd. = 626.3; found 626.4.

Step 3: 7-Ethyl (2R.4S.75)-7-tert-butyl-6.9-dioxo-14,15-didehydro-3.4.6.7.8.9.12.13-octahydro-2 A.11 H-
16.18-(ethanediylidene)-2.5-methanopyrido[2.3£][1.10.3.6]dioxadiazacyclononadecine-4-carboxylate
178
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25 R4 is H Cl1-C8 al kyl, C3-C8 cycl oal kyl (C1-C8) al kyl ,
or aryl (Cl-C8)al kyl; wherein aryl is phenyl or
woapitiohyd41 and said al kyl, cycloal kyl, or aryl PCE/US2006/029635
optionally substituted with 1 to 3 substituents
sel ected fromthe 180 WO 2007/ 016441 PCT/ US2006/ 029635
group consisting of halo, ORLIO, SR O N(R10)2, N(Cl-C6
al kyl)Q(Cl-C6 alkyl), Cl-C6 al kyl, Cl-C6 hal oal kyl,
hal o( C1- C6 al koxy), NO2, CN, CF3, S02(Cl-C6 al kyl),
S(O (C-C6 al kyl), N(R6) 2, NHCOORG,
NHCOR6, NHCONHR6, CO2R1 0, and CON(RIO)2; 5 R5
is H halo, OH C- Cl-C6 al kyl, CN, CF3,
SR10, S02(Cl-Co6 al cycl oal kyl, C3-C8
cycl oal koxy, C -C6\hal oal kyl “NCR7) 2, aryl, het er oar yl
or heterocyclyl; wh in aryIZZnghen or naphthyl,
heteroaryl is a 5- or \6-ngnber alBerdt i ¢ ring haV|ng

1, 2 or 3 heteroatons Nete romN, 0 and S,
attached through a ring carbon oP nitrogen, and
heterocyclyl is a 5- to ered saturated or

unsat urated non-aromati c rlng having 1, 2, 3 or 4

het er qatagRios oF 86 'pﬁﬁucftrﬁ%m dep @(0893% $49 Hd AL REDdubll Héﬁ&loxane (37

rbon or Wherein said ar
i, 4V, R EplalU R RRE w Bid £7 30 iy e pleng syived in vacuo.
DCM (440 kayll) was thed hdelorl yheinsixtofptal angatithyDIBANS By t7&iChunbly ﬁhdJH;Aw 4622 mg,

1.6 mmﬁ}l bﬁﬁértZggln%é o@%’g%s'ﬁg %\ée%q]?\l%a%ﬁo &P’cﬁ? ?(r%? ns| %\t %% pur1ﬁed on silica

gel (gr a‘élFlPZf)?F“POﬂ @IGO%@QARW hexg@les )18 yighl tbatltlkwctomphmckﬁ(s @lfeaB6(0.11 g). LRMS
(NH}D%dﬂ&uykgg§3@Hﬁ@0gycloaIkyI C3-C6 cycl oal koxy, NO2,
CF3, S2(C-06 al kyl), NRLOSO2R6, SO2N(R6) 2,
SU)MXCB al kyl), NHCOOR6, NHCOR6, NHCONHR6, CO2R10
Step 4: azo)m7 tmum\!((HM1 {Waedl@rdsmnda&orama IR fc@bonyl D)
. [, Qgg_kg y, aryl,

d g’g, éﬁ]l%@ﬁ 6.18-
@M%Mﬁummmmm1drwﬁlw®clmoﬂﬁé@e 4-carboxamide (III-
185) containing 0-3 heteroatons selected fromN, 0 and S

R6 is Cl-C8 al kyl, C3-C8 cycloal kyl, C3-C8
cycl oghwae(cernpwadam prepargd from 7zathall (2,4 At rkeybutyl-6,9-dioxo-14,15-
didehydhes, %ogrgdzbm d&&hsidr@-ayzﬂlmﬂé 1&4e@hder} )Iden'aﬁi 9f OCycl yl, or

methanogag%(f &%?Iﬁ&l,% 3 qa:lglpxadlag %%’]Iag\/\g;}el{?%-l Qa&%ikl@tp@p%ﬁ%‘qnﬂlat? Al using the

procedurzptesapibed in)E}SQMBII:]E i Mtsiﬁibs Waiid'ISd 1LRMS ZEM;I) mSzL@h 3B [%Mﬂﬂf Scaled for
&Qﬁ{eln each aryl is independently phenyl or

CﬁH&Nﬁ&%hthy] each heteroaryl is independently a 5- or
6- menbered aromatic ring having 1, 2 or 3 heteroatons
selected fromN, 0 and S, attached through a ring
carbon or nitrogen, and each heterocyclyl is
i ndependently a 5- to 7-nenbered saturated or
unsaturated non-aromatic ring having 1, 2, 3 or 4
het eroatons selected fromN, 0 and S, attached through
aring -carbon or nitrogen; 25 Y is C(=0, SO2, or
C(=N-CN); Zis C(R10)2, 0, or N(R4); 30 Mis C-C12
al kyl ene or C2-Cl2 al kenyl ene or C2-Cl12 al kynyl ene,
wherei n said al kyl ene or al kenylene is optionally
substituted with 1, 2 or 3 substituents selected from
the group consisting of Cl1-C8 al kyl, C3-C8
cycl oal kyl (CI -C8 al kyl), and aryl (Cl-C8 al kyl);
wherein 2 substituents on adjacent carbon atons of M
are optionally taken together to forma 3-6 nenbered
cyclic ring containing 0-3 heteroatons selected from
N, O and S, or 2 substltuengf on the sane carbon atom
of Mare optionally taken { gether to forma 3-6




10

15

20

35 nenbered cyclic ring containing 0-3 heteroatons
selected fromN, 0 and S; 181 WD 2007/016441
wWOCH7W32Qa06/ 029635 A is C(R11l) or N, when R5 PeTaiSh®de/029635
than H R is H, Cl1-C6 al kyl, halo, OR10, SR, or
N(R10)2i 5 when RS is H Rl' is H Cl1-C6 al kyl, hal o,
OH, C1-C6 al koxy, CN, CF3, SR10, SQ2(Ci-C6 al kyl),
C3-C8 cycloal kyl, C3-C8 cycl oal koxy, Cl1-C6 hal oal kyl
) |, heteroaryl or heterocyclyl; wherein aryl
Vﬂ{Anggzﬁégﬁ©ﬂxor napht hyl, heteroaryl is a 5- or
6- menbered aromatic ring having 1, 2 or 3 heteroatons
sel ectjed attached through a ring
carbon or n|? dp%né%f% uﬁe rocyclyl is ab-to
7- menber ed sMurﬂedoNWmsMurMednomarmmﬂc ring
having 1, 2, 3 or 4 heteragatqns,selected fromN, 0 and
S, 10 attached through a o/c Bh or nitrogen; and
wherein said aryl, hegt¥roary terocyclyl
cycl oal kyl , cycloahkoxy, alk or al koxy is

optionally substltuVed h o 4 substituents
selected fromthe gr (sting of halo, ORLO,
SR10, N(R) 2, N(Cl- C1-C6 al kyl), Ci1-C6

al kyl, C1-Co6 hanaIkyI haI al koxy), C3-C6
cycl oal kyl, C3-C6 cycloalko , CN, CF3, S2(C1-Co6

al kyl ), NRL' SO2R6, SO02N(R6)2, S (Cﬂ C6 al kyl),
NHCOCOR6, NHCOR6, NHCONHRG6, CO2R10 R2 O) R10, and
CON(R10) 2i 15 wherein the 2 adjacent substituents of
whereinsai d cycl oal kyl, cycl oal koxy, aryl, heteroaryl or
het erocyclyl are optionally taken together to forma
3-6 nmenbered cyclic ring containing 0-3 heteroatons
nislorgel ected from N,0andS; or R5 and R11 are optionally
taken together to forma 5- to 6-nenbered saturated,
§aturated non- 20 aromatic, or aromatic cyclic ring
s CQa% i ONBUSO RS GONRYSPRRERY, ectteatofyom N, 0 and S; each
R7 is independently H, Cl- C6 al kyl, C3-C6 cycl oal kyl,
2. - cycl oal kyl (C1- C5) al kyl , aryl, aryl (C1- &) al kyl,
Ris Cl%ﬁ&oﬁf% ammi/%r%&s yY{@ikyGavhatelnsaid, alkys atkemd pc byeloalkgl is
optionallyatistiatadoliyt { ©B-Heh; al kyl ), wherein said al kyl,
cycl oal kyl, aryl, heteroaryl or heterocyclyl is
optionally substltuted W th 1 to 2 W substituents; 25

R’ is C-gnalkyh€s6j aycloalkyl, Grgy cyblsamyiotelp@m@mta (qqlcrgmdyl of Het whereln aryl
is phenyp@%gﬁﬂiﬁé)g anc?&ﬁﬂlllgﬁt §£18a Ior Iarﬁfé ISpr nally S\g)sﬁllté{ea Iwétgtl 6?1% subs‘utuents

ar omat
selected &amdhs gy croemtmg o@haécmd)lvs Sal' WG Y N(@FCurghy HD(Ci-OgalkyD), C,-C

alkyl, clc@r}lbmﬁnkylr b @gﬁﬁoxty%sz?éﬁhc 18461 8CY CJu%SJ s&)Ci-
m SLBASLORD, Suceca o,
S e R RS N S ey

het er oat ons sel ect ed fronmN 0 and S, attached through

Hetis a 86 Hnﬁllgere& %Qlfat (E.ty E%hléﬁr ng ljpo S QOQ\I/{V@SSsel@gge %gég%not zlin)cll S,
wherein z@@g\;(ufgﬂ; Qpﬁo@(ll@) fRbstituted WD) fB(QJE&LtueS%élé‘ﬂtc&jﬁorﬂ keerdup consisting of

halo, ORS( bﬁlg ?{1@6@2_ de égcyﬁﬁg b é |)°é1 9&1 @iloe%yl halo(C;-Cg
alkory), PR LS &, S(ﬂXCUGOﬂkﬂBI\E& %), SONREOSOZRIOOR,

NHCORE%EMKEM%QScopf[ﬁﬁf@kw NHGEDKIR9),.aryl , heteroaryl or
heterocyclyl; wherein aryl Is phenyl or naphthyl,

het er oar yl 35 is a 5- or 6-menbered aromatic ring
tisH, hre(Ssiatly], Ts-C2 cotloaloylet-epaiayiosraried &G 1861 fﬁh@fﬁﬂ\‘lrles ﬁfégyl%r naphthyl
and said QHI acgfgﬁ)glkyl §r%wl is optionally substituted with 1 to 3 substituents selected from the

180
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WO 2007/ 016441 PCT/ US2006/ 029635 through a ring
carbon or nitrogen, and heterocyclyl is a 5- to
w@20bersed sat urated or unsaturated non- ar omMRCTAISRI06G29635

having 1, 2, 3 or 4 heteroatons selected fromN, 0 and

S, attached through a ring carbon or nitrogen; and
wherein 2 adjacent Wnoieties are optionally taken
together with the atons to which they are attached to

unsat ur at ed

-t - E ted
L Tk R L
halo(C {3 tkondt NO% Cde CEg tse)@tcamm @ﬂofﬂc@lkﬁﬁm%élt“s @(R Yos

mco@@ﬂﬂ%%@%%@o%( F?fS%]O%RzEO) C( O R10,

S02(C1- C6 al kyl), 3(0)(01 ce al kyl), C3-C8 cycl oal kyl

1sH<BBbCBHC<y10¢bOﬂH§{9>m ngyp@lN 2l el ol R}b%\}égbgggy]ﬁ% 1, C5-Cs
cycloaﬂgé}éy’d(\]%ql IkﬁoNhliél(@)ﬂ_h ? I ONRRErocychl: ﬁherehreargﬂnsmheylyl or naphthyl,

heteroargt is h &t ﬁf@mmlbeyéd; ar&ﬁik&fc@in@ h&fiﬁ’é 1,2%r BIREEYhtoRE sé]@o?e!?ltfn%rl N OandS8,
aromatic rin havi g

5-
s SSHER o o T8, HTEEOR e e
unsaturaéthr@gﬁgmlanh ringigvirg 1y 2r8gorddieeanatonts sélbcttécD@@ﬁlN @rbﬂd S, attached through

aring cziﬂl%n% Qfedd %&ry bnd Wheein said 9r¥17 h&grg?rﬁlr ﬁg?{éc%yf}% fyglgalgp cycloalkoxy, alkyl

unsat.ura non- ar onat

or 311:‘0"% StoBH R AR GBIedeved 1 oMsNiucDs seeted romt thagiveglcdnkis it halo,
OR", SRI’,N(RD,, mcpgm@nmct & ﬂﬁﬁ) c@@?almeéetﬁnha?oa i, %1‘8{5]1_ gwalkoxy) Cs-

ar e. o y_taken t ogét
Co °y°1°g¥61n§3‘f SRRy NGy éhl attuhdd a%l);wﬁ%%é SQN(R), S(O)(C1-Cs
alkyl), NBIGROR e NEGORA INHEOSHR®, a5 RY L(E(ﬂi)l@’@ @ CON(RIBL WereiR fhe g adjacent

substltuéﬁ{s%l& gyc?&éﬁ%/i clﬁ@g gg\é}i r]%groéqpﬂ)gf &%&@F@ﬁﬁ@%ﬂa@n together
to form @36 @n‘)@yréql eelir ylpg Ota@8n@0-R Pbtproatamy kelecasdyftof; ©4nd S;
aIkyI) het er oaryl , heterocyclyl het er oaryl ( C1- 4
C g E%X e 8 heterocycl | (C1-C8 aIkyI), wherein said
“is Crofp YL CoGrepl glartegh ¢ %wcyploalkﬂﬁilf%iaawbawwrsdecl -Cy)alkyl, heteroaryl,

heteroarj‘iéﬂleh atkyh) I)ekercbc?ycl?p bi H&b@édyb’lyﬁ@lb@gt Ay, GHedintshiad P C}fé}cloalkyl aryl,

heteroarﬁ %Fflye%ge%tésls S g agﬁyiégtrsfur 0 M;}%pwgggﬁ%%é{éyyherem each aryl is
1ndepend@1ﬂmegyl keyhaphthal, edcCheteasd i dad¢pendbialya, 5- %—meb§8§-9-omatlc ring

hav}llnf lgmgeroawr&]seﬁﬁ ?ﬁ&?{w ﬁa%é&cqta%ﬁ@ﬁgéggh%]i@ge o1 @gutrogen and
eac eteécpqyy 515 1@6@}1 @ﬂy@ )] ’klyerylbererdm@&ﬁ@i% unﬁfﬂi&tléd:iﬁa)l%romatlc ring having

1,2, 3 orMHictkdREomsNEIE D £ o NNCONEIRG, atta G4 Bﬂrgu %ng %@M\' Sr 11 % Sh:
wherein each aryl is i ndependent hen ?i%
each heteroaryl is 25 |ndependently a 5- or 6- nenbered

Y is C(=@), 8@ptor €=N-GY);having 1, 2 or 3 heteroatons sel ected
fron1N 0 and S, attached through a ring carbon or
) trogen; and each heterocyclyl is independently a 5-
lecaiﬂecﬁﬂhﬁﬁbéred saturated or unsaturated non-aromatic
ring having 1, 2, 3 or 4 heteroatons selected fromN,

NI‘C:(g %Ea S, attached through a ring carbon or nitrogen;
5 51%h (& Cer Crrpbicenylengjon Eehiz albylene whertis saifl alksiiete or alkenylene is
optionaltg yubbtivated with 1, THG| ABIHREY selddidd frond Bl %F()gl? XAmsﬂﬁg Of C1.Cs alleyl, C3-Cy

r aIIy t aken t
°y°1°alk’§%6 e gﬂn%%lg raé%aré’{@ &tal P"Pﬁﬁln@oﬁ‘ﬁ’%ﬁ“ﬁ’mﬁ gn @dJeceﬁanématmf M are
optionallgtekengogthef rodfomni\a 3-6 Irmi’tﬂde cf@lc Irifg @rﬁéﬁn@bhﬂeﬁem%n@elected from

|
N, O and @%’&' g)%;ﬁ/%)éﬁﬂen égg th%%ﬁl%% f;ﬂ at%é tgql[ are Q&)P%l%l@tak@togptkw t9 form a 3-6
membereq,gxicle Hng ¢antairtieg &3 b@fyzpalyms sdheted foar §) @ @hd $4 al kyl ), or
het erocycl yl (C1-C8 al kyl), wherein said al kyl,

cycl oal kyl, al koxy, cycloql%oxy, aryl , heteroaryl or
heterocyclyl is optionally substltuted with 35 1 to 4
substituents selected fromthe group consisting of
aryl, C3-C8 cycloal kyl, heteroaryl, heterocyclyl, 183
WO 2007/ 016441 PCT/ US2006/ 029635
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Cl-C6 al kyl, halo(Cl-C6 al koxy), halo, ORL0, SR10,

N(R10)2, N(CI-C6 al kyl)Q(Cl-C6 al kyl), C-C6 al kyl,
wCLW7RIM41 Cl - C6 hal oal kyl, NO2, CN, CF3, S02(CrPcT@S2006/029635

al kyl'), S(O(C-C6 al kyl), NRIOSCZR6, SQ2N(R6)2,

NHCOCOR6, NHCOR6, NHCONHRG6, CO2R10, and C( O N( R10) 2i

wherein each aryl is independently phenyl or

napht hyl ; each heteroaryl is independently a 5- or

ered aromatic ring having 1, 2 or 3 5
Alsc(ﬁ ?e?%atorrs selected fromN, 0 and S, attached through

a ring carbon or nitrogen and each heterocyclyl 1is

when Rﬁ ﬂ%%?ﬁx%ﬁt i{y iy 5Cl~é Q 1 'ﬁelnb&ﬁle(aé\%&at &tl q o

unsat ur at ed non-"aro C #ngh 3 or
het er oat ons sel ect ed from N, 0 and S at t ached through

when RaISrH: IRgl lgﬁr @905 Egkyl rHaIJ @gleai-c cygF 6a$lgdxy,2(c’a ﬁ(?lr)]tCst

nt s of "sai d cycl oa
°y°1°a“ﬂ’it‘§ (ldéi?’ paligpyarCehsloy lyN(RaPzearblphqt@ﬁ%:}/ll ¥ h@taltoeyclyl wherem aryl is

phenyl drogglithy) hetePodiydhisa 2 o3 G%eﬁibfgffé@ bRehay ﬁlllg K%wfng ! 92 Gxoﬁﬁe@érgﬂt&gs selected
ro

l.ect ed
fmmN&ég‘“ﬁe a‘%w PR @eflgi%aﬁ W&@%lffﬁ%ﬁn %%Fﬁr%éylﬁﬁ # Pgdrinembered
saturateépbms@mrawmngma]tomayc anghasingachedr 4lhetelfoéfoms 8eléetedBrom N, O and S,

attachecﬁél{%;glg g ?g@n%?@é%g %:lfttléggnf V?l%reugszu etfgﬂ%ydld ]éegtﬂovﬁflyl, Ic§cloalky1
cycloallfoméaﬁghgrea,lhqu isigptienatty s@gtﬂgtepi yspth 1t45% s@stn’ﬁbrgs sboied dindh thé group
consistifig @ihalolORWNhSI & |!\§Rt p@%@ (Cﬁ%&ﬁlﬁ){l&?n@l @kgd,\* C%,\‘aloq kyl,
halo(Cy~ %ﬁzlk8}8'>rp(§u%c?yﬂ1° a%rﬁ@y"lﬁ\ﬂ]é‘?xéﬁ NOREN, EF e8P Corlkyl), NR'’SOR®,
SO,NRODFRRNSEZREKy!), NHCOORTKHCORANHTONHRE lcwzm" 3@(05@819 raﬁa BONR),;

wherein e 3 F%ia%%@utésgtugnts %sa%%ﬁ%%%yﬂ&ySI%ng?)gr kﬁhtgm E?rﬁleprocyclyl are

optionaljystalemipssther® fores 6 meRbeted cyeBe 68g canyaitingd-B YikterotdomESelected from
N, O an@bkyl, aryl, or aryl (Cl-C4)al kyl. 184 WO 2007/016441

PCT/ US2006/ 029635 7. The conpound of claim 3, wherein

R2 is C1-C4 al kyl or C2-C4 al kenyl. 8. The conpound of

or R® and R ane J[qtloﬂ%]@rtﬁdeﬂ tdBSthérSo €pm&E5- ﬁy@ln@ﬁlbé?&l sagfratg;il- ufSt@tédon-
pLiLgna y qltltblatidvvlthltos
aromatic oﬁ {)m% 1C c 1 ¢ ring having eteroatoms selected from N O and S;

each R is independently H, C;-C; alkyl, Cs-C; cycloalkyl, Cs-Cg cycloalkyl(C;-Cs)alkyl, aryl, aryl(C;-
Cyalkyl, heteroaryl, heteroaryl(C;-Cy alkyl), heterocyclyl, or heterocyclyl(C;-Cy alkyl), wherein said
alkyl, cycloalkyl, aryl, heteroaryl, or heterocyclyl is optionally substituted with 1 to 2 W* substituents;
and wherein each aryl is independently phenyl or naphthyl, each heteroaryl is independently a 5- or 6-
membered aromatic ring having 1, 2 or 3 heteroatoms selected from N, O and S, attached through a ring
carbon or nitrogen, and each heterocyclyl is independently a 5- to 7-membered saturated or unsaturated
non-aromatic ring having 1, 2, 3 or 4 heteroatoms selected from N, O and S, attached through a ring

carbon or nitrogen;

each W is independently H, halo, OR’, C;-Cs alkyl, CN, CFs, NO,, SR’, CO,R’, CON(R'),, C(O)R’,
NR')C(OR’, SO(Cy-Cs alkyl), S(O)(C;-Cs alkyl), C5-Cs cycloalkyl, Cs-Cg cycloalkoxy, C;-Cs
haloalkyl, N(R"),, N(C;-Cs alkyl)O(C;-Cs alkyl), halo(Cy-Cs alkoxy), NR"SO,R’, SO,NR),,
NHCOOR’, NHCONHR’, aryl, heteroaryl or heterocyclyl; wherein aryl is phenyl or naphthyl, heteroaryl

is a 5- or 6-membered aromatic ring having 1, 2 or 3 heteroatoms selected from N, O and S, attached

182
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9. The conpound of claim38, wherein RS is H halo,
aryl, heteroaryl or N(R7)2. 10. The conpound of claim
wO 200meéin RS is H or halo. 10 11. The conpourdTaS2006/029635
claim9, wherein RS is aryl or heteroaryl. 12. The
conmpound of claim9, wherein Y is C=0 15 13. The
compound of claim12, wherein Zis 0, NH N(Cl-C8
al kyl) or C(R10)2 14. The conpound of claim 13,
wherein Mis unsubstituted C4-C7 al kyl ene or
through gydngcatbop g wiyogen. and hetereayrjyldse>- tQ fmEmberth saturatag oUmdatwhted non-
aromati€ lriag Havltﬂgl 1, \Ml'méxei l&tdﬁoa}tcﬁns]sﬁl%ggd g’&aﬁ , 0 an€S; :%%_clﬂ:ldﬁg&l@h’a ring carbon or
. Cl- a alo . rein .S or .
nitrogolE i C R herPlp Sttt W HEIe s A AP ISR ok S & which they
are attaphed b foRB a 57to 6Temizonipoturattdoinsathatahnd b arowatd, @i froMaticcyclic ring

.o B I.8I ol , -C6 al kyl, C1-C6 al koxy,

havmgﬁ% ro%f}%gls Sﬁgﬁ%&c’fgﬁ’ a?Ir"iuég%’orrpound of claim 10, wherein
R2 is C2-CA alkenyl, RS is H R6 is C3-C8 cycloalkyl,

h WYNSlisdefhdeitlytaloYOR®, E(EQy1,EN, TFNGNER™ dSRE: cEREY; coRrY,
eamw ) 155% d of cl :a'@gn‘;lSlfy V\,he’reFlg)n i s ’select ed %r?%h ©)
N IGHRE BHR G A aes @y Cotomoth & Caayeloat, Erics cxsbmmbommCo
haloalkglf NGH'9i, IN(C.9C, alb@yRCPCRKYIB hﬁg(ch:@/ éa%tg%?%glk‘gésozm‘), %Bz h1°)2,

oyl MO 7/016441 P _ . . The
NmcOG K CaN R R RS it Bt e o 28 ay Gtingghiov,
heteroagydis aTh er Gumpbaurdiaromhatid régrhating Wienr iletetdatns aelpaethiiiorn 8, O and S,
etache B2k §Bng FPB0p 0 Gy AR B 1R IR B b 3R YRR SRR o
unsaturgigi\) o ARPTERC GPRENIEIH2GY N4 Igtaxpatanns seleptpd frpma¥, © ad, attached through
aring chrbon dr shittdge: ahd Whéeinl2\adjacdnt W/mdideb are Mptionhily tafdnHofthePwtth the
atoms too wﬂicﬂl\lth(e)y zlg*e Iélfté‘llc}led tlg formla 5- to 6-membered saturated, unsaturated non-aromatic, or

aromatic cyclic ring having 0-2 heteroatoms selected from N, O and S;

R®is C;-Cq alkyl, C5-C; cycloalkyl, Cs-Cq cycloalkyl(C;-Cs alkyl), aryl, aryl(C,-Cy alkyl), heteroaryl,
heterocyclyl, heteroaryl(C,-C, alkyl), or heterocyclyl(C;-Cy alkyl), wherein said alkyl, cycloalkyl, aryl,
heteroaryl or heterocyclyl is optionally substituted with 1 to 4 substituents selected from the group
consisting of aryl, Cs-Cs cycloalkyl, heteroaryl, heterocyclyl, C;-Cg alkyl, halo(C,-C; alkoxy), halo, ORY,
SRY, N(R'®);, N(C,-Cs alkyl)O(C;-Cs alkyl), Cy-Cs alkyl, C(O)R', C,-Cs haloalkyl, NO,, CN, CFs,
SO(C-Cs alkyl), S(O)(C;-Cs alkyl), NR'°SO,RS, SON(R®),, NHCOOR®, NHCOR®, NHCONHR,
CO,R™, and C(O)N(R'),; wherein each aryl is independently phenyl or naphthyl; each heteroaryl is
independently a 5- or 6-membered aromatic ring having 1, 2 or 3 heteroatoms selected from N, O and S,
attached through a ring carbon or nitrogen; and each heterocyclyl is independently a 5- to 7-membered
saturated or unsaturated non-aromatic ring having 1, 2, 3 or 4 heteroatoms selected from N, O and S,
attached through a ring carbon or nitrogen; and wherein the 2 adjacent substituents of said cycloalkyl,
cycloalkoxy, aryl, heteroaryl or heterocyclyl are optionally taken together to form a 3-6 membered cyclic

ring containing 0-3 heteroatoms selected from N, O and S;

R’ is C;-Cy alkyl, C5-Cg cycloalkyl, C5-Cg cycloalkyl(C;-Cg alkyl), C;-Cs alkoxy, Cs-Cjg cycloalkoxy, aryl,
aryl(C;-C, alkyl), heteroaryl, heterocyclyl, heteroaryl(C;-Cy alkyl), or heterocyclyl(C,-C; alkyl), wherein
said alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, heteroaryl or heterocyclyl is optionally substituted with
1 to 4 substituents selected from the group consisting of aryl, Cs-Cs cycloalkyl, heteroaryl, heterocyclyl,
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Oolt "~ N/ O. ONOONNOI1{ O OO0 NOON'NO
Offi-4 ffi-5 ffi-6 . NOOiIN7-1 O NHNS 11 OHO
wo200%/0MeH#1I N O~-NO OYN O o ~ OO O, o o OYN- NrOBHDS2006/029635
1000 III-7111-8111-9 N\AV\ ~-OO1I1 / ,NN 00~
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NHCOWC?IN Nin 1 C%& pnq\@(O)N(R 0)2, Whereln each aryl is independently
phenyl or naphthyl; each heteroaryl is independently a 5- or 6-membered aromatic ring having 1, 2 or 3
heteroatoms selected from N, O and S, attached through a ring carbon or nitrogen; and each heterocyclyl
is independently a 5- to 7-membered saturated or unsaturated non-aromatic ring having 1, 2, 3 or 4
heteroatoms selected from N, O and S, attached through a ring carbon or nitrogen; and wherein the 2
adjacent substituents of said cycloalkyl, cycloalkoxy, aryl, heteroaryl or heterocyclyl are optionally taken

together to form a 3-6 membered cyclic ring containing 0-3 heteroatoms selected from N, O and S;

or R® and R® are optionally taken together, with the nitrogen atom to which they are attached, to form a 4-

8 membered monocyclic ring containing 0-2 additional heteroatoms selected from N, O and S; and

each R'" is independently H or C;-Cs alkyl.

2. The compound of claim 1, wherein the compound is of formula III:
(W)n\
/ J—R
7N T
O
Y\ o
HN N
S N(
.‘\<
R? 1.
3. The compound of claim 2, wherein R! is CO,R'® or CONRSO,RS.
4, The compound of claim 3, wherein R' is CO,H.
5. The compound of claim 3, wherein R’ is CONHSO,R®.
6. The compound of claim 5, wherein R! is CONHSO,R® wherein R® is C3-Cq

cycloalkyl, C;-Cs alkyl, aryl, or aryl(C;-Cy)alkyl.
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8. The compound of claim 7, wherein R? is Cs-Cs cycloalkyl or C;-Cs alkyl

optionally substituted with 1 to 3 halo substituents.

9. The compound of claim 8, wherein R’ is H, halo, aryl, heteroaryl or N(R"),.
10. The compound of claim 9, wherein R’ is H or halo.

11. The compound of claim 9, wherein R is aryl or heteroaryl.

12. The compound of claim 9, wherein Y is C=0.

13. The compound of claim 12, wherein Z is O, NH, N(C,-C; alkyl) or C(R™),.

14. The compound of claim 13, wherein M is unsubstituted C,-C; alkylene or

unsubstituted C;-C; alkenylene.

15. The compound of claim 14, wherein n is 1 and W is H, C;-Cs alkoxyl, C;-Cs

alkyl, OH, halo, N(R"), wherein R’ is H or C;-Cg alkyl.

16. The compound of claim 15, wherein A is N.

17. The compound of claim 15, wherein A is C(R'") wherein R is H, C;-Cq alkyl,

C;-C¢ alkoxy, hydroxy or halo.

18. The compound of claim 10, wherein R2 is Co-C4 alkenyl, RS is H, R6 is C3-Cg

cycloalkyl, Wis R7 or H, Y is C(=0), Z is O, and n is 1.

The compound of claim 18, wherein M is selected from the group consisting of:

fﬁf?

20. The compound of claim 19, wherein R3 is C5-Cg cycloalkyl or C3-Cs alkyl.
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22. The compound of claim 1, wherein the compound is selected from the group
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23. The compound of claim 1, wherein the compound is selected from the group
5 consisting of compounds III-39 to II1-187:
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(1R, 25)-1- ({[ (2R, 4S,7S) - 7-
tert-Butyl-6,9-dioxo-3,4,6,7,8,9,12, 13-oct ahydr o- 2H, 11
H 16, 18- et hanedi yl i dene- 2, 5- net hanopyri do[ 2,3 10
k][ 1, 10, 3, 6] di oxadi azacycl ononadeci n- 4-yl ] car bonyl } ami
no) - 2- vi nyl cycl opr opanecar boxylic acid. 25. A
phar mddBd74 cal conpositi odIBdRPri si ng an ef f edlI-186
anount of a conpound of any one of clains 1-24, and a
phar maceuti c acceptable carrier. 15 26. The
pharnaceutl;%i:gonposition of claim25, further

I Sdn cond rapeuti c agent selected from
oUp consisting ACV anti vir al agent, an
roxeiul at or ang ¥i-infective agent. 27. The
phar mag

uti cal conpu3|t|ou of claim 26, wherein the

v HESX~ {iviral agen{ is 20%an antiviyal selected from
up consisting of a prote sev,ﬁh|b|tor and a
J g ¥
B p§ yrerase \i nhi bi 07/ 016441

206, : 289 ANg;é%ofo a{conpound of any one
of clai mslel-B4 in the:??epara?ion/of a nmedi canent for
i nhi bi ting]|HCV NS3 prote activity in a subject in

need thereof. 5 29. A use of a conpound of any one of
cl ai dIE1P4 in the prepar dli-b/8 of a medi camrent for
preventing or treating infection by HCV in a subject
in need thereof. 30. The use of claim29, wherein said
nmedi cament further conprises at |east one second
peuti c agent selecte the group consisting
HCV antiviral agent

II1-180
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10 i mmunonodul ator, and an anti-infective agent. 31.

The use of claim 30, wherein the HCV antiviral agent
wOo0@Emniesi viral selected fromthe group consPeriusgn06/029635

a HCV protease inhibitor and a HCV NS5B pol yner ase

i nhibitor. 204

I11-184

III-185

24, The compound of claim 1, wherein the compound is (1R,25)-1-({[(2R,4S,75)-7-
tert-Butyl-6,9-dioxo-3,4,6,7,8,9,12,13-octahydro-2 4,11 H-16,1 8-ethanediylidene-2,5-methanopyrido[2,3-

10 £][1,10,3,6]dioxadiazacyclononadecin-4-yl]carbonyl} amino)-2-vinylcyclopropanecarboxylic acid.

25. A pharmaceutical composition comprising an effective amount of a compound of

any one of claims 1-24, and a pharmaceutically acceptable carrier.

15 26. The pharmaceutical composition of claim 25, further comprising a second
therapeutic agent selected from the group consisting of a HCV antiviral agent, an immunomodulator, and

an anti-infective agent.
27. The pharmaceutical composition of claim 26, wherein the HCV antiviral agent is
20  an antiviral selected from the group consisting of a HCV protease inhibitor and a HCV NS5B polymerase

inhibitor.
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28. A use of a compound of any one of claims 1-24 in the preparation of a

medicament for inhibiting HCV NS3 protease activity in a subject in need thereof.

29. A use of a compound of any one of claims 1-24 in the preparation of a

medicament for preventing or treating infection by HCV in a subject in need thereof.
30. The use of claim 29, wherein said medicament further comprises at least one
second therapeutic agent selected from the group consisting of a HCV antiviral agent, an

immunomodulator, and an anti-infective agent.

31. The use of claim 30, wherein the HCV antiviral agent is an antiviral selected

from the group consisting of a HCV protease inhibitor and a HCV NS5B polymerase inhibitor.
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