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I NHI Bl TOR COVPOUNDS FI ELD OF THE | NVENTI ON The present
i nvention relates to conpounds, processes for their

5 conpositions and methods for th
ts‘yggéb?r’;#]st%%of hepatitis C virus (HCV.) infect ?PCT]CAIZOWOOMSO
particular, the present invention provides novel
pepti de anal 0gs, pharnaceutical conpositions
cont ai ni ng such anal'ogs and nethods for using these
analogs in the treatnent of HCV infection. 10 .
BACKGROUND OF THE | NEPATIGNCHRHBITORCUEMPOUNBDS( HCV) is
the major etiol ogical agent of post-transfusion and
comuni ty-acqui red non-A non-B hepatitis worldw de. It
i s esFIBYBOEIHE INENT®er 200 nillion people worl dwide-
are | AhegrlntMuehtish r’élaféést? c&nﬁ&?ﬁs Hﬁééé% dsatﬂleth&fr synthesis,

carriers - -becone chronica

pr 8gr £8WPRSHIRA AR Methos iy “Eh tesapment O%QP@HW %H'fusl@mV) Infection. In

C hr O n Ipﬁrhbﬁ@iathetpré‘seﬁt m\Td?mSn erbOIleI@s h@ve! !Slepttlblé &né!bgsﬁ pB&maceutical
ver

ci 71 nareSSnRiunbiiG v} SERBE ARG ol e e profgs n he.

C o di sea%aﬁr@aﬂmfﬂ-g:\fmfecﬂm*ath The mechani sm by whi ch HCV

establishes viral persistence and causes a high rate
20 of chronic liver disease has not been thoroughly
el@ci FACKEROYND QFTHESIVENHOMN. how HCV interacts with

and e‘(—@?&tﬁlstd\ﬁruB Q!%CV] :Hm!ﬂﬁajéb’étfo%lcai aheRteH dokOfansflBn and

rol es IIu ar responses I n

n
P ot o COMBNRBEAAHETY SR PR B rePaHS TPl oo b esirated thaover 200
to be nﬂlﬁd)ra;bﬂdp&hmﬂdwid@mn@ fcteliltyl the viRay & ligie pertepayd ddarriers

f d
nepat PPETE i indd D B R B SGEb Bh e Plpepyco-cated
do‘és wbmnm’r@s@tﬁm@ Thiscgrovieindn furmatrnial rislidion seriowsdivendisgase such

for t Bs$verRithBas %epﬁb@el’u% Kai@&mﬁﬁlﬁ aﬁ& ft&fﬁﬁﬂa\’ﬁ/epﬁ@ &%tléa\é%g to

I mune_r esponse -1s hanpering.t evel opnent
vacci 18a8r adequate post - exposur e prophyIaX|s
measures, so in the near-term hopes are firmy

: g It 33?&@8 ﬁ}a\%} g'gs\é'lg éy gfgﬁgﬁ‘&{ Vel |“%Hes t\qq'glopge@%télgquesand Calldes a\l high rate

i d&8nt iof gtirogjc liyen dismé‘tﬂslmhbeeagmegi’daa@adndﬂeahf ft is not known how
ef f eCtHd’(ﬁHéréc‘ise\ﬁ&H A ed tAE ?18§t 1ﬁ@uh§1ﬁ§§i’érhe[ht dition, the roles of

afflicted wth chronic hepatit ‘hav
i nvol wellargad hywog i lmmﬂr@rrﬁ%qoaﬁes Iammt%ptfoalaaﬁéstdrﬁaf mfectron and

conbi raweagmhawetybt Ll PN ﬁﬁ\hurﬂ:@ﬁi&bﬁns 6 e st kbbRs for

have g\/\g t a,substantia ‘L %E‘o t-he

D art i cplrctgu éls g rﬁuspgﬁwt? \! g@tm% however the Center for
Disease Control does not presently recommend immunoglobulin treatment for this
purpose. The lack of an effectlve protective immune response is hampering the
developmgnt of a vaccine or adequate post-exposure prophylaxis measures, so in
the near-term, hopes are firmly pinned on antiviral interventions.

30 Various clinical studies have been conducted with the 'goal of identifying
pharmaceutical agents capable of effectively treating HCV infection in patients
afflicted with chronic hepatitis C.. These studies have involved the use of Interferon-
alpha, alone and in combination with other antiviral agents. Such studies have-
shown that a substantial number of the participants do not respond to these
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those that do respond favorably, a |arge proportion

were found to relapse after term nation of treatnent.
Unt.i | recently, interferon (IFN) was the only
aVIPUBPEt her apy of proven benefit 5 approvedEA24@007s0
clinic for patients with chronic hepatitis C. However

the sustained response rate.is low, and interferon
treatnent al so induces severe side-effects (i.e

retinopat hy, thyr0| ditis, acute pancreatitis,

depregsi on m t '

epr b, b0 g AR DB HPksbl Pl rh wore founs

wi t h réidreeiafierfemisatbe efirealipertoved f or patl ents

non-responsive to | FN al one. However, the si de effects

10 caused by IEN are not alleviated W

conbi Mafil rgeenindatarisron ) wag e oply .aM%I'aB‘P ‘hfffRYe?fPéq"SH benefit

sugh QJFFHBE{E& ih At snm(:rfar patfesht@@mawsnﬁm hesmﬂs apiawamt thy sustained
a

. parti y addres ff ol .
“ant i virFsen %ﬁrﬁi?s' ioyw, %ﬁg lﬁﬁ g%g?e% %’;‘:ldfb-.;%ﬁects {i.e
or al treta'ﬂbatbmtthwcbldm{:\dcuté 5aﬁ'¢fmt¢|émeefesaion)db@t dgmmgh e quelity of life

the deye %&Q{fﬁ%{}@f @E@r@?tlht\éﬁﬁ%ﬁﬁd YnbthatiBl ﬁﬂﬁ fibdvth has been

treat nen overcone
| i mi t sppowed foF patienistriondespeasivaiodblialoap. Howeyesghe side piigpts

. 1S102N BNY&S @ﬂ?ﬂ a%thllé(r%te?h&uﬁﬂﬁss%blﬁhf dfﬁthér@pf/ lFegyiated forms of
“Fi avi viri dae ‘Gg]ﬁ% The &g%ﬁ@g @5, H%h Nrﬁl dress
genondntpdergpp? (SSRATL EHY aqgsaqpﬁrq RNy g res .
has a hedotiicterpe Sids-efetitigtintiel rGRRtlieerad iegavanue of choice for
single | ar g{s J’?lf@é tein of.about 3000 am no aci ds.

In i nfEREE N PYTYhi s polyprotein is cleaved at

multiple sites by cellular and viral proteases to

Pr aduch, L& S£ hé’é& &5 fogiflg d@\‘?élogﬁ’ﬁérf’é &f éffe@{lve(a{ﬂ@wal agents for

pr ot ei ns. case generatl on

mat ur efffr?@ﬁgm’frofoHPMr“cht‘BP Hteépvﬁgcq%@e IRpgation %lsﬁés pharmaceutical
NS4B, #heepiesand NBSB) is effected by two viral

. proteases. The first one, as yet poorly

characterized, cleaves at the NS2-NS3 junction

(henc eIHOthshan efvelopetipdsiiiva strandS2NA visusoin daesivivitides family. The single

Seﬁ(? or rrq 2 Hév ﬁNﬁ%Eﬁ{fﬁﬁ\fgf @g@%ﬁ?ﬁé@ ﬁlﬁ@oﬁﬂdetsm %n@tﬁ%nd has a

. nal regio rot ease) t
al |t heinglaBpeyigeding Epea (il ncg@mgpmggﬂ@r@ pRigolefRfgbout 3000

} n C't f] amﬁfg Acias. INPRaRH RIS s ¥aGSoRin i€ cle@Visd dt MmultibRnsites by celiular
or e renal n
sites. aﬁfﬁ‘éfﬁk@&’f&aﬁ‘?%gé’f%“c%ggégf@”‘iaba@e\'s%éwgﬂs{qi I\g Boteins. In the

f unct i e of HOM, the: gaeeratmmffamitm'e nbostruchueal N&@elm @t%ablés NS4A,
P blg | ?Bne, as yet
o DRI S E B FSSEPe oI R 5clg68) hplitEne. ooy
corrpl e podrtyrdmataicterizestk cieaf@s ras&em&’&@ﬁ% Bingliand heyseimrig sefgged to as
necessaigpd &ot%?é”e RhOS&RAl Bﬂe %‘éeéé‘hﬁe p%&%@ ehbifintditnin the N-
proteolytic e |enc at all of t
terminal region of NS3 NS3 protease) and medlates all the subsequent cleavages
downstream of NS3, both in cis, at the NS3-NS4A cleavage site, and in trans, for the
30 remaining NS4A-NS4B, NS4B-NS5A, NS5A-NSSEB sites. The NS4A protein
appears to serve multiple functions, acting as a cofactor for the NS3 protease and
possibly assisting in the membrane localization of NS3 and other viral replicase -
components. The complex formation of the NS3 protease with NS4A seems

necessary to the processing events, enhancing the proteolytic efficlency at all of the
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-2 WD 2004/ 103996 PCT/ CA2004/ 000750 sites. The NS3
protein al so exhibits nucl eosi de triphosphatase and
RNA helicase activities. NS5B Is a RNA-dependent RNA

%&5@&@% that is involved in the replicat iP%ﬂ'f&JZ004/000750

general strategy for the devel opnent
antiviral agents is to inactivate virally encoded
enzymes that are essential for the replication of the
virus: More recently, the NS3 protease has been found
to potentially have an additional inpact by bl ocking

the | Féﬂe@”eﬁlh@r:jﬁéﬁ@wl %é@éxhﬁﬂg 'nﬁ%é@éldeqﬁﬁﬁo%bﬁaxpée%nﬁrﬁ\m helicase

i nfected cell
2003) . 2°HKes. | R éFdednpendant RNAshintasateshatliminvalves! in the

NS3/ NSéplidatisH sfag®/.may represent a dual therapeutic
target, the inhibition of which may both bl ock viral
replication and restore interferon response of HCV

:c nf%cltlédenardlslrateg)lﬁr tha deE2IaHM&N bAdhtivie aPeinRSo Pkcivas: virally
or mu :
“wherein cggprgégr r e Nﬁ%ﬁ?s\ém? ?Q@ TGQF?HO" ﬂl_%st‘?_l‘éfﬁst ut ed

or nono- or disubstituted quinolinyl residue as

defl negoreltedepin thexisy preRaEs Redheds OIfRAL | Bt'eﬁt[ ﬁéxfea%rhaddmonal

rote 1 nhi |t0rS an enZ ne ess ntl
SVl

r epl i C'H'PF‘ Ocklﬁgtfﬁémﬁqdiaged@eyplawtlvsr@gc%unﬁh@g@ﬁed cell (Foy
i NYEent éran, w@mﬁw;tm 2mpmmmemmmdétdﬂ%omeys that the

IFHTFJ[ g‘é %%{Hgaﬁ Eﬁﬂgﬁlr%z%sfﬁaép 2 F{W yer%&eluf c\:,@\rge?,1 theinhibition of which

cul t uranbah ploolwmﬁmphc&'ﬂomanchmmm iatgpefemh respenssqfeityV pfected
the prgggnt invention resides i-n the fact that

conpounds according to this invention specifically
inhibit the NS3 protease and do not show significant

| N8 bi hav® 0aLbbx, bdmBaAlS 8t th@tdMlishuman serine
prot eases such as human | eukocyte el ast ase, (HLE), or

cystei ne prot eases suoh as hunan I|VQR cat hep5| n B

(Cat B).

wherein a preferred meaning of R? is an unsubstituted ot mono- or disubstituted

quinoliny! residue as defined therein, are described as hepatitis C viral NS3

protease inhibitors, an enzyme essential for the replication of the hepatitis C virus.
20 _

The present invention provides fripeptide compounds that have improved potency.

against the HCV NS3 protease. Furthermore, compounds being highly active in cell

culture are provided.

25 Anadvantage of one aspect of the present invention resides in the fact that
compounds according to this invention specifically inhibit the NS3 proteése and do
not show signiﬁcant inhibitary activity against other human serine proteases such as
human leukocyle elastase (HLE), or cysteine proteases such as human liver
cathepsin B (CatB). _ . ‘
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30 -3 Conpared to the conmpounds as disclosed in WO

00/ 09543, conpounds as provided by this invention
exhi bit unexpected advantages. In general they show
one or nore of the follow ng advantages: - |ower |C50
values i n a NS3-NS4A prot ease assay, 5 - lower EC50

| [l b d
b Eotesregdp s Faromptingn e gciosr AP WL pEIGTLidsg provided
flﬁyﬁh’s ?Sﬁ‘t?g exhigit b?leip’etctdtﬂeadva?tagrtaﬁuh/wﬁé_ YalGhey: Hg)\!\é one or more
. a first aspec ere is provided a
rg%ggg?"g‘f‘”r@iaﬁé@%t?g%? somer, |Oor optical i soﬁer of a
con‘p@mdog)fvaiwsnmh NSS—NS4R2>rc3téésd\hs§ay LVN L2/ R O
( Cl. Ia\%ﬁ a%?lva!u?w 5753%&}@388:#!8/\( hkl&repilca?on agsa?/; 'S

( Cl.béjtal sollibiltgangjorycl oal kyl, 15 a) wher ein said

o e KRR vERE e BB P ™

mhereln said al kyl, cycl oal kyl, and al kyl -cycl oal kyl
- i~ substituted with substituents
2%}*@@?%%8??%%%{5'@%% and O (Cl4)al kyl; and «c¢)

‘Wined fiishaspect) thafre Bairdvidéd i raqantaip diastgrebisomen @r ppiital isomer of

tri -subst(i/%fl%trgndlu&1 h 20 hal ogen; and d) wherein each

of ceqpgu 5 ‘groups being 4-, 5-, 6- or
7-menbered - RZ
L' N=
Lo Ne A S
2 P

3 0
o R ' .
/I‘LNJ\WN R
HoJ \/ _R®
o? "N'R
H o
wherein

B is (Crap)alkyl, (Cs7)cycloalkyl, or (Cy.4)alkyl-(Cs.7)oycloalkyl,

a) wherein said alkyl, cycloalkyl, and alkyl-cycloalkyl may be mono-, di- or tri-
substituted with (Cy3)alkyl; and

b) wherein said alkyl, cycloalkyl, and alkyl-cycloalkyl may be mono- or di-
substituted with substituents selected from hydroxy and O-(C_s)alkyl; and

c) wherein each of said alkyl groups may be mono-, di- or tri-substituted with
halogen; and

d) wherein each of said cycloalkyl groups being 4-, 5-, 6- or 7-membered
having optionally one (for the 4-, 5, 6, or 7-membered) or two (for the 5-,
6- or 7-membered) -CH,-groups not directly linked t{o each other replaced
by -O- such that the O-atom is linked fo the group X via at least two C-
atoms;

X is O or NH;



having optionally one (for the 4-, 5, 6, or
7-menbered) or two (for the 5-, 6- or 7-nenbered)
- CH2-groups not directly |linked to each other repl aced

Woznﬁ&mfsb’s%h that the O-atomis linked to the .[%0(}5,000750
via at least two C 25 atons; X i sOorNH; \%

2004/ 103996 PCT/ CA2004/ 000750 e is (C2. a)alkyl,

(C3. 7)cycl oal kyl or (CL.3)al kyl-(C3.7)cyc)oal kyl,

wherei n each of said al kyl, cycloal kyl, and

al kyl -cycl oal kyl groups may be nono-, di- or tri-

substi tuted mﬁth (C1'4)alkyl; 5 L is H hal ogen,

(C1. 4).at kyl 1.,%alk l, -Ngz, NH( C1. 4) al kyl

o R ( IS iy {Gorboraioaibd oh s iU CrNEnasARYb HPRGEN each of

. hgl ?%in4) Cpirietkyl, (G?aloé’rliwdﬁWallkEhf?ch@kylg}c%]P(kycﬂllaYBQF?(nﬂ— di- or tri-
yl,: or- al ky

wherein eg%ﬁégpe%&%%cghk@5ﬁ groups is optionally '

_ su@stltuted with fromone to three hal ogen atons; and

ei t hefo L' Ut~ N 0

al so %e H; orhﬁian §%4g$?§ P énd(ﬁﬁﬁ%gﬁnﬁe covéPgﬁ¥F§or

bonded t o NEFmalkdlet her with the two C—atons to which

they are linked, a 5- or 6-nenbered carbocyclic ring

wherejn,pne or t - - qr oups not hein i regtl
i ko Eo %%8?&%%”%%”%@'09 |°&%?§’dP%aaﬂWE -6CLodikyt
i( nalep )e n Id E nSI-(%.k)atky!,O'SCBGCd}\]EHKyMHE—FSﬂzF(CBaaIkﬁ Wwherein eac}|1 of said atkyl
Cl. 4) al ky t erqQc [
ring is o ro%o@?%;%ﬁglﬁ) é?ib%tﬁbtgd wgtﬁ ut egﬁee ﬁaﬁo@%@ até:ms, and
(Cl. 4) al kyeithedd arg? mmnotmRQaMe tnmaﬁzmm@man or
. -NR22R21 and - NR22CONR2' R23, wherein R2 is sel ected
from §_§1 a\oal kyl, (C3.7)cycloal kyl and (CL. 4)al kyl -
-(Ca_7 & kyl, wherein said cycloal kyl and
alkyl Lttared l@alhéy)ﬂe maleab@ HERBEY to féfn, GgettRF with the two C-atoms to which

def i ned abBRLACIBLRS ] %Fi%ﬁ%csbbeﬁwﬁmW@%femf@&ffW° |

" from H and-Gireighyips noRdeingsdissctiylinked togaci lotheB thay be replaced each
independently by -O- or NR® wherein R* is H or (CM)a!kyl, and wherein said
carbo- or heterocyclic ring is optionally mono- or di-substituted with

.20 (Cqayalkyl;

R® is R®, NR®COR®, -NRZCOOR? -NRZR?' and ~-NRZCONRZ'R?, wherein
R® is selected fiom (Cy.s)alkyl, (Caz)eycloalkyl and (Ca)alkyl--
(Csz)cycloalkyl, wherein said cycloalkyt and aikyl-cycloalkyl may be mono-,
2% di- or tri-substituted with (C,.s)alkyl; '
R is H or R as defined above,

R* and R* are independently selected from H and methyl,

R' s ethyl or vinyl;
30 .

. R®  Is hydroxy or NHSO,R® wherein RS is (Cy.5)alkyl, (Cs)cycloalkyl, (Cy.q)alkyi-
(Cs7)cycloalkyl, phenyl, naphthyi, pyridinyl, (Ci)atkyl-phenytl, (Ci4)alkyl-
naphthyl or {Cy4)alkyl-pyridinyl; each of which optionally being mono-, di- or
tri-substituted with substituents selected from halogen, hydroxy, cyana,

-5-
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Rc i s hydroxy or NHSO2Rs wherein Rs is (CLl$)al kyl,
(C37)cycl oal kyl, (Ci1-6)al kyl - (C3.7)cycl oal kyl,
phenyl , naphthyl, pyridinyl, (CL.4)aikyl-phenyl,

(C1. 4)al kyl - naphthyl or (Cl.4)alkyl-pyridinyl; each
of which optionally being nono-, di- or

tri- tivkul i t it L ted f

el ope M s R,
. . T- - s e 1-4)alKyl an -(L1g)aIKYI

: ﬁ?( 2(1 (34% g;?t?(o?lr’aﬁjsal\%t{g}ee&l\l% ae%tg'ﬁ%i?ya?oiﬂ%latgrﬂg; and each of

O ( CL. @)édhiayitionallyebeing inonadubgtitstedstifrtnited with one to

three %?h@%emﬁmgdﬁgmgﬁeﬁaﬁﬁa%g_R"‘é‘%‘ae(r: !%gg&% \ eﬂaglf Isé{lecteci from

bei ng nonosubs
- N( RN2JHRKEC ) 6)altr efCa i Joy DBk A (€ Ry BiGa 7 jopclepleyidanyt dnd (C..q)alkyl-

(o) Sl Syt i B bl g pgpion, e

aryl ; ahd(@igalkyiadyl @G ofjcamklty sybs(ilGBdAyittycheat kple, substituents

(o o) Tldepprdery SEELEIRHpad Yoru R ooy p¥pgne
or nor ©-Eubklky, ublh,sNH(Gdgaiky dditC v )atiel )g cCEANHE,om

02\ &3 Roohi LBy oolEE M 380H Breropoipig o or

- 0O NHE™ agiRRHire 1inkgc Itagether wib-th 6iEbgei) & which Bhey are bonded,

- COCH, - . or. RN2, and RN are
[ nkea S Bin AR TirenBesY e BrsyErar B St nipteg pterocyele
bondedpr aeof t9-memtred bicyslimsatveated omomsatyratedteterocycle, each

T0- monbey e s R BAERiehcah 8f ¢ et ChptSfoatoms

.het er otgependently helébted ffromhNch aap i, @andlelagh obwhiah being optionally

f . i nd
set cct Sttt i ahioh fre QAR ionghBRRRERIGEd Hom
opti onhhlbger;,s(@b&)}alkyfuhw?w, b?arma'é)-m1_e}aﬁqye -Sibh SNH{ G ensikyl,

d r : a ,
i ey S iR T SrtE BN, - iy -coom
N( ( C1- ah-RPIO(C,.c)alk@: NH2, - CO- NH( CL. 4) al kyl ,

-CO-N((C1.4)al kyl)2, -0O0CH, 20 and -COQ(CLl. 6) al kyl ;
or a pharmaceutically acceptable salt or ester

-t bea pbérmacauticalig acceptaideealt or dstartiesresf. pr ovi ded a

25

30

phar maceuti cal conposition conprising an 25
anti-hepatitis Cvirally effective anmount of a
c brgpsenvid abpéay tmateais Ipravidedied pimerchacadtivabconmosition comprising an

OHRHTBAE G PSSR 5 Bl BT g P2 o

-aslbevpt abé phararaceaiicalip docoptabie aakord dsterthé@efin adhigture with at

dj h i cal i tior furth
cISAEt TR RS 1< Rp bR g st dt almeoeRt o
| east one other antiviral agent.

The disclosed pharmaceutical composition may further comprise a therapeutically
effective amount of at least one other antiviral agent.

In a third aspect, there is provided the use of a compound of formula | as defined

above, or a pharmaceutically acceptable salt or ester thereof in the manufacture of a
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In a third aspect, there is provided the use of a
conpound of formula | as defined above, or a
pharmaceutically acceptable salt or ester thereof in
the manufacture of a -6 nmedicanent for treating or
preventing a hepatitis Cviral infection in a mammal .

s 3B o Ak oM S 2 75 A

pharnaceutlcally acceptable salt or ester thereof in

the acture of.a 5 i canent for treating or ,
180 T A58 sl isthraredine GR8 o cBRPaing of TaMiHinas defined
\Maeom r aaxhelmmuumratecemamd @a[ﬂbﬁésﬁéﬂﬁeﬂe@f mandi hféaﬂhia@fthre ofa

wi_t h,. at S e other .antivir In a fifth
b ledicBimart 85 treff%e St EtanRt hoepelis S Ve iaiautitin & eammal
vinhateilNSSd preaficmsant isldininibidbéd inr@nifRiith with at R@st one other
%nﬁ E oq formula (1) as defined above, or a
p q %Qﬁqcally acceptable salt or ester thereof in
the manufacture of a nedicanent for inhibiting the
Cvir ect

at on atiti i xt
* e b 93%%0635 8 Biovided 1 ed %ﬁﬂ?ﬁﬁ%%ﬂf@“ﬁ%ﬁ%ﬂt%ﬁg
p amitntglg{’agnodﬁfofﬂﬁfe&ionabuﬁ@ bt farmeld (WMak Riefingdhdisdvel 6r 2
sition.effec nfection or to
AR I s RS Bt e R RGg  o B
mateicaalent fomprhitses) tae Irambtlonvmlr@bamtrsctn oidies that the
conposition can be used to treat infection by the

hepatitis C virus, and wherein said conposition
c brgp sixthesspact; umn@tsrmomaed o atiicie of h)an@ﬁadﬂﬁ‘é ch@lﬁrlmﬁ@Qéﬂﬂ(aglng

0 ar c al acc
0 PR SR b Buuorr s At hosign Bbeibh 16T og] anipy dnfection
oor mrmbunthengs:apmmtet icf n—lis:\k};mr? thébabﬂig?ﬁd m@mn’tarbonq)nses a label
sterin 0
RTER i el toR PRyt phm B o et estion by the hepatits C
cmrt{so end mméréimfzﬂu Icambosmbn @hﬁsmg @Lt{dnﬁﬁuluha ogﬁﬁrﬂmbgnldae defined
or er 03| i on as describe

NE 0TS @h”é‘“@?eﬁﬁa o?ﬁ?feﬂtﬁg\ \ﬂr?ﬁteé hereddst one ot her

ant|V|raI agent, adm ni stered together or separately
is the use of a co

Al ' L d h [
BienRRad heyT R E pAGPR e Lealingar Pl eatne S PaRHBS LAVl ection i

es nemmaldyenfminairiilg & thchasmmar ei n, for the
manufacture of a medicament for the treatment or
prevention of hepatitis Cviral infection in mamrmal

10 DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS
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Definitions As used herein, the follow ng definitions
apply unless otherw se noted: Wth reference to the

i nstances where (R) or (S) is used to designate the
absolute 15 configuration of a substituent or
asymmetric center of a conpound of fornula I, the

d i tion. is dane.in.the context of th ol
cansolaraie GutabRr Ry o dte seompRUdaeTTiEbR o
aspyalrmideuncallﬁ rat;wptaﬁlé)]l?at oﬁé‘&erdﬁéﬂe@ﬂ@? h%mp}?&tl%ﬁ’é’s d@édﬁbed
se erein refer osition_of the am

09l APE ST S f11575 R oler BRI RSk mstered
t hegeplegrtor depaaat@lyogs and extending towards the

N-termnus (i.e. Pl refers to position 1 fromthe
C-termnus, P2: second position fromthe Cterm nus,
eﬂdso)duéctmd&ar@eﬁs tAe ude SEheompennd of forTﬁ@maﬁtalmaﬁn@éeuncauy

| BSoL s508) Sh bBE0 B Btk BR P T o

r efedlicament ’a)rd:lmmeatménbcﬁr greventibA of hépatitis BANaRnfction in mammal.
nanely, (IR 2S) 1

-am no- 2- et henyl cycl opr opanecar boxylic acid. The

t DEMM(ED DESGRIKYON ORBREFEREED EMEODIMERITS her al one or in
cgg‘ﬂh t| 0N wi th another 30 substituent, neans

acyc 5t r ai ght or branched chain al kyI substituents
cont ai ni ng from1l to n carbon atons. "(Cl.6)alkyl"

vl 3868 Rers o Belbasiitsdty Thegerieasisd -

1W|1b1trb§drmdeycb tife inptanead Wherd-(RpohiS) iy oyl to deSIQnate the absolute

2 THaRh 4 sybsticans OF ABiDe B ichet REE bomPeindsomuiay. the

-rreemgmat@nwpomd the poraeytiof thespiesié cy@pyundantheotlireth@ context of

K d th |
bR st melt: SRR Al fuent  means

cycl oal kyl substituent containing from 3 to 7 carbon

IR Bafdliylon B2t io =8 8P peral e e s ensiiepior hspmino

cga:]d oddqhieys! starfify bem th@ Oﬂtermtnus end of the pe t|de analogs and extendlng

Ao BeNaroiits HE ¥R BRIIE poston e oLl e R o

wpositiorefrany maalthryrhlnmsfaétd:)qbe@ BB A, &SBd‘hé@lﬁﬂaBl Rar(sactions of
~the Royal Society London series B257, 249-264 (1970)).

As used herein the term “(1R, 28)-vinyl-ACCA" refers to a compound of formula:

S
o OH
HN R |

o

namely, (1R, 28) 1-amino-2-ethenylcyclopropanecarboxylic acid.
The term “(Cy.,)alkyl” as used herein, either alone or in combination with another

substituent, means acyclic, straight or branched chain alkyl substituents containing
from 1 to n carbon atoms. “(C.s)alkyl” includes, but is not limited to, methyl, ethyl, n-
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carbon atons is directly |inked;and includes, but is
not limted to, cyclopropyl nethyl, cycl obutyl nethyl,
cycl opentyl met hyl, 1-cycl opentyl et hyl,

25/ yl ethyl, cycl ohexyl net hyl,
1- %@#@%%u et hyl, 2-cycl ohexyl et hyl and PCT/CA2004/000750

cycl oheptyl propyl. 15 ' The termaryl or "CB or CIO

aryl" as used herein interchangeably, either alone .
or.in conbination with another radical, neans either

an aromatic nionocyclic group containing 6 carbon

t | : . . e )
car boR P BRaSR TRt el O By p et S, 1.1
pheny Himeihyirphtebutgh. Peniasiiie. Thebheeiasins MeAed T denote a
t he tﬁ{e[ﬁy!'éﬁﬁ.p_aacpﬁ_ts%by[%éﬂeﬁﬁv@@ans an al kyl radi cal
0

containing froml n carbon atons to which an aryl
i s bonded. Exanples of (Cl _3)al kyl-aryl include, but

are nahe termi“{Re)chaoalityl s yked Idreinyditiet dlghg or in combination with

1- phe +2-phe t Y, T
e s
i t heatoatsoand irnludes, but isimist liritadde, axippropylotyislebutyiaeiciapeniyl,

means . g &lecls C,,)al kyl wherein alkyl is as
defi neg@ko enco %%r}gﬁl{yng from1l to n carbon atons, and

i ncl udes net hoxy, ethoxy, propoxy, 1-nethylethoxy,

g (b)htoﬁxyrha R (C. ] )aligi- @ Bydi@IyP g usddiRerkiinieRis BAdikgiahe raglical
no [

tert-b . The t “hal a"
2 R R A SErbs BRI o BT ol af om0 7
sel ectoatbonfatonm ié Hinentlp linkeldjaod mcludes oot iemot ibdited to,&yaM@propylmethyl,
2004/
200, MR R TSR IO iy oppeyo
ei t hercyelphaxgimsithil, 4 -cvelohgxvietil 8revelphaxyieiyt ansk cycloheptylpropyl.

supstituent, neans esters of the.conpound of formula I
oo e B b8 2R LY RS LBy, ior done ori
repl aceehbirgtiGiwith @iyt sadiehl) ydeahsi sitticr an ardth«BB mdnotyvlic group
{1 e PR it bk B Fb5Ed SRl e 6 oA s 2 el
n- pr opaibms.t Atylingitdesnbus ig pat fimited eontyeavk Jrnaphthy fop dinaghthyl.
‘buignot limted to ’
As used herein, the term “(Cy..)alkyl-aryl” means an alkyl radical containing from 1 to
" n carbon atoms to which an aryl is bonded. Examples of (Cyra)alkyl-aryl include, but
are not limited to, benzyl (phenyimethyl), 1-phenylethyl., 2-phenylethy! and
phenylpropyl.
25 | , .
The term “"O~{(Cy.p)alkyl” or *(C+..)alkoxy” as used herein, either alone orin .
combination with another radical, means the radic;a| -O-(C1.)alkyl wherein alkyl is as
defined above contalning from 1 to n carbon atoms, and includes methoxy, ethoxy,
propoxy, 1-methylethoxy, butoxy and 1,1-dimethylethoxy. The latter radical is
30 known commonly as ferf-butoxy.

The term “halo” or “halogen” as used herein meéans a halogen substituent selected
from fluoro, chloro, brotmo 0r_iodo.



met hoxynet hyl ); al koxyacyl (including, but not limted
to acetoxynethyl); alkyl-aryl (including, but not
limted to benzyl); aryloxyal kyl (including, but not

I 10 phenoxynet hyl); aryl (includin but
‘?Vg]tz&ﬁﬂob?ed to phenyl), optionally substit u?%(E’Wﬁ4’°""75°
- hal ogen, (Cl..4)alkyl or (Cl.4)al koxy. OQther suitable
prodrug esters can be found in Design of prodrugs,
Bundgaard, H. Ed. Elsevier (1985). Such

pharmaceutically acceptable esters are usually

?yg:}gmftﬁﬂm“ héffn‘é@edﬁﬁﬂlglab ?ﬁ%térﬂ as é(%rﬁfé?ém %ﬂg?r alone orin

f or PSP RSy AT SRR PP eBterS b eampsaid of formula i
abovewhishlaeg sf bt I&atrbmmﬁmsme iof e %ole’mbélgutb)féfgﬁﬁly%é’carboxy
prese e ontains,l to carbon’ at ons

parti %W??g ;Qgéq?a% ggg rS%?]xyg?rgﬁ%V UNEIRM" aryl moi ety

present in such esters advant agemusly conprises a

phenyl group. In particular t glesters may be a C -16
al kyl ester, an unsubstituted ester or a

benzyl ester substituted with sat t one hal ogen;
C1°G al kyl, Cl1.5 al koxy, nitro or 20 trifluoronethyl.
The t mmlclpthwarﬁrmoietytdfm dster &capizpteailitoen alRy) (ihclaaiag) Subnot limited to,.

s SRLTLERIRMIREALOF Pty Ao i ol By e
i n cofefepymginyi a!maafacvls(mééln@fbuhmme@mqemethyn alkyl-aryl |

ani nalifcldihd) ®ut natNAUed ’LtoQ?éh.f?;}l)t Hryiokiaﬂ!{y‘ Gﬂdlﬁhg gﬁ:’t not ll!]mtted to
cofmensur at

| ]
PR it BRRG:y AP s o g She e subetted wth
oi |t - s bhlobére (Or)alky pe(Csi)bkexy. Dibbreliftand proeruf@Eterd\&@inbe found in
i nten (S
phar m%gggﬁﬁﬁgmflmgcéc@ﬁ@ﬁﬂ %gl %IS%Vd%' (1985 Sugh Rhagpgppeutically
phar nﬁ@@mb&m’c@rs ame@mmrohras@ma@m wheorinjected i1.a amtral and
Of su 'trbﬁé?bl@n&%th@h@éc‘i’dlﬁagﬁ’ Bﬁgé %mpcﬁ.lng o{foﬁn% 5}\!&!9:%@5:% to the

| ri'ﬁar ﬁﬁ%&f?ﬁsewqdfba‘é% éﬁlﬁ%?taerafeﬁ%paﬁﬁﬁct Payhalied moletyrpresent
"t hos e agwntayeobsig Bontsied Rio ﬁdaﬂ)dﬂla@d)rﬁﬂ Ipaﬁ#cutsﬂj efa 6 M&B&ﬁ&oms

90 2065 26b BB Bruss R el a8vThresPLYY Banpipep @ phenyl group. i

ot her whdieulanitie estersyhay, bef aJEme dlkyii etsker) arourgastitutedtbaleryl ester or a
such @S.nzyhé!éién%‘%ﬂﬁtb&: wﬂl’? btqeasb(’ B RQB%%‘C) &bﬁ&kﬂ C, g%lljg% 'rtro or

aci d, fam c acid, I C acl
arfd tﬁgluprome Yand orgam c aci ds such as acetic acid,
trifluoroacetic racid, adipic acid, ascorbic aC|d

aspartic aC|d ben ul f oni aC|d benzoi c acid '
but yr Itrb ¢ KN Ay aaﬁpaeb?%%aﬁip FisRas,? pIhPT@ %mp&und of formula

_ci nnaiff) whigb usj ;mtb[ntthe sropes bfthoundlimgtideigudgene€ islitable for use in contact
et hangapld o sﬁe@&' 'imald YIATNSE: S5hds wihdl§ hbd toxnclgf irritation,

gl ycer ophospho
25 allergic response and the like, commensurate with a reasonable benefitfrisk ratio,

generally water or oil-soluble or dispersible, and effective for their intended use.
The term includes pharmaceutically-acceptable acid addition salts and
pharmaceutically-acceptable base addition salts. Lists of suitable salts are found in,
e.g., S.M. Birge et al,, J. Pharm. Sdi., 1977, 66, pp. 1-18.

30
" The term “phamace'uticaHy‘-acceptab!e acid addition salt” means those saits which
retain the biological effectiveness and properties of the free bases and which are not
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acid, hemsulfic acid, hexanoic acid, formc acid,
fumaric acid, 2-hydroxyethane- sulfonic acid
(isethionic acid), lactic acid, hydroxymal eic acid,
malic acid, malonic acid, nandellc aci d,

PEQRYIENEs I f oni ¢ aci d, met hanesul fonic aci cECH@A2004/000750

napht hal enesul foni c aC|d ni cotinic acid,

2- napht hal enesul foni c acid, oxalic acid, panpic acid,
pectinic acid, phenylacetic acid, 3-phenyipropionic
acid, pivalic acid, propionic acid; pyruvic acid,
salicylj [ stearic acid, succjinic -acid,

C. aci
sul f aﬁic"o?E’g]gl/c(?rd’therW§FtUHijﬁFS@'a%{%4 farmeg wighy | lpERG peighsush as
aci d, hyvoletaicaicki, Bgdrobromithcld) suliutik Bcid, JealidmR atcﬁir ARtric acid,

h table b |
t hos | BRSPHLIC Ak LraSERbaN b it SEppaiarabRoncetc
and peopadiiiescidfaschrbicfackicasparidsichntenaheduifamie atidtbenzoic acid,
bi gl 0gixgAd hdfd, ¥am ﬂwﬂdﬁﬁ %W&ﬁf’oﬁtégkﬁ cuﬁr‘i)arngg QCI&VI diflc acid,

~inorgani c bases such
car boAglugonie acig; @B@f@éh‘&lﬂ@ asid, gi¥ipone @mqi @lycalicyadichlglycerophosphoric

cat i oBacigUtdmigfific £ iheBnoRURS foHiRackd] ﬁJh’la‘r'Emac@ai ﬁi/d#&ﬁyethane—

al
o B B e BB R s . AP reoni
- pot as stidimandstic ecid) mesilylehesuiforadabidimgnesics 0¥ 4o,
- Sapt S Qe s[llrf gg@rnggg& %cé & ar#eiﬁgthg%(:g%lﬁﬁﬁ?md oxalic acid,

organi C nont oxi c ase§ |nc
seconfangic agddpeainiciagidy pheantaealic acidudpbenyiprypianic agd, pivalic acid,

CONMPOBRBonicHHRE bifﬁJUiE eeiaadaams abiﬁ' qlté’é?fc%%tdnéﬁdé[ déc%d sulfantlsc acid,
_occurrin su stituted am nes, ic am hes an
o e AERAR GRS WETR 355, W SeRElAcvRng th like.

di met hyl'am ne, trinethyl am ne, ethylam ne,

d| th &,, triethyl anin I am ne, ' .
tr | pr @%Efﬁl Hhar"}aF?"gﬁ¥‘§7Fa§ﬁ?§%b'e E?%Eﬁ’ﬁ@%&ﬁlsﬁ@ means those salts which -
di St h&atein dhel bielogigaldifediiveydsa mind peipbdiae bf the free aclds and which are not
2-di e

i nlblr?)ed Q:%]II}QH Iltf@;]'gf%'e un?%sﬁi%ﬁlgq‘gﬁﬁ%ilr E?lﬂglﬁ mc%ﬁé%}.s'uch as ammonia

bet ai REDYAERHHA. sA®aNata: qq@:carb@n@;g ggqnmqgaum or a metal cation such as
net hy ls@dhmgfﬂté&aunﬁ higmbh QAlcen, nRighédRaR, irdd, BRE 36hE,; manganese,

2 Aol S SeT EREa o oin e g s
N N- dispditrhydadeiirhi arel, magnesitimysals. pealts dieriead from pharmaceut;caﬂy—
N- et ?E&eﬁ%’%éﬂ@ Hontgkig E’%eg t}ﬁ:ﬁﬁﬁ %gﬂ (% rﬁ)é:%apyegzé/ongary, and tertiary

N, N-d net
N, N - GI"’H@ﬁz@H ader ﬁ?ﬂy@ﬁ’é‘@ﬁ mnwndqoew@sawmeamses$ including daturafly

the | lolSﬁtrrn@édbbiRUieﬁraWné%r SJC% érﬁﬂfs Qr'icgﬁe@lc,cloﬁ %Q&‘[%H«{?resms such as

R W ALY e SRS Sy e rergief iR

di cychridﬂgdarhaémmomﬁmhm@mpr@?@nﬁr&b‘ irﬂiu%mﬂ@%tﬁaﬁbmmne .

o8B, 2R Sl AR B R RSP A ononiamne

S usceblsinbl @'gtnma. histiding, caffdine, hggralbantins, oBolirier; bstaine, ethylenediamine,
glucosamine, methylglucamine, theobromine, purines, piperazine, piperidine, N-

30 ethylpiperidine, tetramethy!ammonium compounds, tetrasthylammonium
compounds, pyridine, N,N-dimethylaniline, N-methylpiperidine, N-methylmorpholine,
dicyclohexylamine, dibenzylamine, N,N-dibenzylphenethylamine, 1-ephenamine,
N,N'-dibenzylethylenediamine, polyamine resins, and the like. Particularly preferred
organic nontoxic bases are isopropylamine, diethylamine, ethanolamine,
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5 including donestic aninmals, such as cows, pigs;

horses, dogs and cats, and non- donestic animals. The

term"antiviral agent" as used herein means an agent
conmpound or biological) that is effective to inhibit

HR200¢1038%6i on and/ or replication of a virus iBCTACA2004/000750
mammal . 10 This includes agents that interfere with

ei ther host or viral mechanisns necessary for the

formation and/or replication of -a virus in a manmal .

Such agents can be selected from another anti-HCV

agent,. H.V inhibjtor,. HAV inhi bitor and HBV

i nhi b PEYiERpRe.digygiohexyiamine, Fhrlingcnd gelpingxanpl e,
ribavirin, amantadi ne, VX-497 (nerinepodib; Vertex

Phar .G YX=498 (Vertex Pharpaceutical s), 15
Lovou i ol 43008 BsebANera & el R ey wet as

XTL- 009n-(uxren mBmypEisawinieit anatsLisaptble tlihtectiar g Haplatity G virus

anti - y : ' : e ent.s_i h

are Ry ROep@arifial siE% 8 Sodl IS NS By Bels!Bha o

pr ogr 898eYis BiMakepatitis Crelated 20 synptons of
di sease. Such agents'can be sel ected from

immnggo ul at r?‘ %ge s, inhibitors of- HCV NS3 o
pr ot ea%R P AT GPENtLRS YReY NSERIN MERRSRN A9ent (empPuRst @ biological)
of anttahisreffectivged inhibit tHecfollidoh bﬁ@'ﬁﬁnﬁﬁﬁc&ﬁoﬁ b&a ﬂﬁﬁﬁﬁ a mammal.
i ' Ny e rein neans those
TN B i ) FAEARIERS rcessr
ef f ecfarike fognadien andler repliqatioresita e it menanmaln Suctsygentsnan be

[ ©SPOBSIBotbdirém IR and-AENRERIMNAR bk AR iiF hitFiey
for ex ﬁpl e, .Cl @_?s | interferons (such as a-, (JO

6-, W nBifgioR Aofiie gepisdndudes fon sgararle, ribavidn s amariadings YX-497

asi alt e;micfamnq;roﬁmc va:ge)x Ptﬁirrfiéfeu(tjiéa!é ,Wﬁ@m}&xgﬁlﬁﬁ'gac%ﬁﬁcais),

Y- N )_and p at.e or r eof . -

Y b PP Ve Aol e BN R A0 B8 YTEDed e

means Biaphag@eeuticgisbnpound or bi ol ogical ) "that is
effective'to inhibit the function of HCV 'NS3 protease

in a pamual . Inhibitors of" HCV NS3 protease incl ude,
for eXBR{AT® "oPROAE-HEY Ageninrused dereirmgansthow agents that are

99107 éftivd\Br ARMiRigindor NEDBEPBE %%&é%@cm]o? h%ti/ﬁs C related

\2/\%94/ 1%9,[96 I?) J CA2004/ 0007t50 8 g VO 00/ 59929, .
03FYBARTS O WEF5Ss DEAASENE g B2 FeiBgiRS Fompyjmunomodulatory
02/ 0669265, iwbibEIFFEBANSS Wotd2i34 08I9BIIdEs of HOV Polymerase or inhibitors
03/ og%f%g‘e?m%{@ gff—fd\?ﬁ(fe Ry devel opnent candi date
identified as ? ' :
The term “immunomodulatory agent” as used herein means those agents
25 (compounds or biologica‘is) that are effective to enhance or potentiate the immune
system response in a mammal. ImmUnomodulatory agents include, for example,
class | intetferons (s_uch as o-, B, 8- ,0- and t-interferons, consensus interferons
and asialo-interferons), class Il interferons (such as y-interferons) and pegylated
forms thereof, '
30 .
The term "inhibitor of HCV NS3 protease” as used herein means an agent
{compound or biological) that is effective to inhibit the function of HCV NS3 protease
Ina mammal. Inhibitors of HCV NS_S protease include, for example, those
compounds described in WO 99/07733, WO 99/07734, WO 00/08558, WO
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5 The term "inhibitor of HCV pol ynerase" as used

herei n neans an agent (conpound or biological) that

is effective to inhibit the function of an HCV
polynerase in a mamual. This includes, for exanple,
I"Fﬂ%‘!ﬁ'f"ﬂ@?% of HCV NS5B pol ynerase. |nhi bit or PCTEFA2EKPO0TS0
pol ynerase i ncl ude non-nucl eosi des, for exanple, those
conpounds described in: 10 US Application No.
60/441,674 filed January 22, 2003, herein incorporated
by reference in its entirety (Boehringer Ingel heim,

US Apphiogsid, aio Nﬁs Ofég :'?8&416'\%0% YREsy V\?&of,@gc%e WO

herei n_incor por at e erence In I s entir

( BoehP?fH@%‘?Zﬁl W&e@wwﬁ W@@W@@@M@@SI{)@&&M apDthe Vertex pre-
04/ 00238velophidnbsdiRrbR)idenif P44 0R2344 (F’har maci a), 15

" WD 04/ 002940 (Pharmacia), WO 03/1 0 1 99 3

(Neogene3| s), WD 03/099824 (Weth), - V\D 03/ 099275
Wiet Mhe tand “DBIbESBBHCV (O5H)crasa\Es Qé’ddQﬁ?@ﬂﬁeé@éﬁ’) agéP@(compound

AR R B R e W s
03; 8g§§ggn€(l F?hrszefpl?esm exﬁlme.mm(ojmarmv NS¥B polymerass. Inhibitors
(R g0ty o537 DsS ARG vl Peipe e

03/ 03 #oupibedg ¢H8K) , WD 03/037895 (GSK), WD 03/026587

( BOD) » WIS BpplioQitn NG, 6‘57%@,6%%&1 JNR03006854 ofeitfiRédiporated by

Tobacco WD 02/ 100846 WO 02/ 100851 A

( Shi reQWﬁB%ﬁM%& ; "VA@BAIE@@ {“g%ih?ﬁ%/ 079187 (Dong

% ag) 1/-%56)@@@&12@4\9%6%?; e;}%g%mm%gﬁygﬁﬁﬁ?&hﬁ?@@%am by
e SErs

01185720 , WD 00118231

(Vi r oN¥faPHRps WWLW@M{O@ES%mam@m WBKI0LO4Y Pharmacia),

(Mgt omi@hmbzéa@ ﬁmrgaaap ch/%éﬁhis%'%ﬁe&ge?-é 099824 (Wyeth),

05700 ?3@@%’5@\%&@@ Wgaei e \Agi'w (GSK) WO
I( Boelhnosmgaem*u(ﬁg?r)hwmma;femﬁmmﬁihaﬂn%%o(MM USC Biopharm),
| 0e! 60 Bhoge o BB FihlBEan bl o Sl (erc, wo
e x a rrp 103/05839E6SKD fRFO1AZA46 3 Bhie), ed 03/!3401\»@ (BigeD0YOIIB/037893
E :‘:égre ?1 | KEER), WO 0X6E7694 @@ﬁ ?g%g:s@@?é%esg?vgg@%%%@s (GSK), WO
Chaem otz B b mgnonw@mom@poasﬂauapan Tobacco),
g |\B/|e|(r) g YO omom/mqsaﬁé) \g\@mmh GBSt A2 %/ \8%/70%%8424 A1 (GSK),
(B Do ohr BT M RBRRRLR e b7 53B8 26 (erc),
(1 deniQ 01M@833 (I@EWIOE@@:@} MIGIBHBERTT ACLQSKY WP 07/58720 (GSK), WO
25 01/77091 (Tularik), WO 00/18231 (Viropharma), WO 00/13708 (Viropharma), WO
01/10573 (Viropharma) WO 00/06529 (Merck), EP 1 256 828 A2 (Agouron), WO
02/04425 (Boehringer Ingelheim) WO 03/007945 (Boehringer Ingetheim), WO
03/010140 (Boehringer Ingelheim) and WO 03/010141 (Boehringer Ingelhsim).
Furthermore other inhibitors of HCV polymerase also include nucleoside analogs,
30  for example, those compounds described in: WO 04/007512 (Merck/lsis), WO
04/003000 (Idenix), WO 04/002999 (Idenix), WO 04/0002422 (ldenix), WO
"+ 04/003138 {Merck), WO 03/105770 (Merck), WO 03/105770 (Merck), WO
03/093290 (Genelabs), WO 03/087298 (Biocryst), WO 03/062256 (Ribapharm), WO
03/062255 (Ribapharm), WO 03/061385 (Ribapharm), WO 03/026675 (Idenix), WO
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03/ 026589 (Idenix), W 03/020222 (Merck), WO 03/000713
(daxo), WO 02/100415 (Hoffrmnn-La Roche), WO
02/ 1094289 (Hoffrrann La Roche), WO 02/051425

( , WD 02/ 18404 (Hof f mann-La Roche)
%3@38%}%? (Biocryst Pharmaceuticals Inc.), EAzv0000750

02/ 057287 (Merck/1sis), WO 02/057425 5 (Merck/Isis),
WO 01/90121 (Idenix), WO 01/60315 (Shire) and WO
01/32153 (Shire). Specific exanples of inhibitors of
an HCV pol ymerase, include JTK-002, JTK-003 and

e SRcbsaRamelal 915 B2 AR, S BaBOER Fspr
neans 0800413 (Hg@manrticoRpedeh V021004289 (Elafiatrihiba Rbehe), WO
_ef f ectopjsid® (wmsudﬁhbtwg@é/m@a Heﬁln%{hg_at%chéf‘&vé 53/058%h3

of - i n a_manal

fun ?ﬁ{%'ﬂcféﬁf Rhaenagevicrisdne. h Vi @ 67 25THNerckiig ) W 021057425
agent sMeleRAsid) Weord1moe2 iddhie] Waed1/8u23 5 (Q{rre?’é?\é W 8152153

mecha ecessary. for forma

epl Ry SRS SBmiR=CH itHiars O 2 HeDHaBGSoxsh Inchige HEK-002
targetJTKfQOBIaedB{K/wQ fJeparytobmcea)c| ude, for exanple,

agents that 15 inhibit a target selected from

hel i case, NS2/3 protease and internal ribosone entry
site ('PRESN inkjiseriof protesrdagris thsf HOW ifetsytlet as uskd herein means an

ant he eﬁt%&%uh@oﬂﬂkﬁod‘@ﬁ thif l@e ?&illg'ﬁ) xh}%ﬁ #d%r fci_ﬁr@txon and/or

SIS 1 % 1 g ﬂjg Phar maceutl cal s
i nhi bi'tRIFAUCES ddn agrael ﬁﬂ‘&h?aaﬁyﬁlﬁl&lﬂnﬁﬂc%@ﬁﬁmmﬁ@rHCV NS3
bi ol ogratedsp. TRB irchats bgered fratirieviere vt dthbidet shecy \nral

f ti

el adiRRafgilc Reel R of i BlhaRbn phalotsPealO G HC M & mammal
vi ral irﬂf’el@i@mfgn@hvpré@res@artlye QY lifehwycle frafudet fooexzapid, @gents that
refgl | GafinioNtaffet ﬂléétéd?rcfi‘n H@FB?ASIN# rh%%ér%)éﬁco Flt%mal ribosome entry

i nclude, ,for "exa e, huc

non- n§&f EB5PYSPEH %@m@ of whtbt’f@”a‘@éanqwﬁrmrg@tmsthemﬁv tifa cycle
i nhi biitdids ISIBAASIR IS RiRembeiiBikor S. 25 The term "HAV-
inhibitor" as used herein neans an agent (conpound or
biological) that is effective to inhibit the .

f or matliheteraviti\binhibiég! dscizteddweredd meldns amagentsgarmpoundidr Siological)

| gyl UGSt 153591%95\/% b ot El{étfgfr'?;%{oﬁ aml‘bpreﬁhéaﬂgl{ oﬂ-?l\c'/té?]a gmmal. This

viral _mechani sns necessar
repl i ¢34dgHagants-fhgt ’Ftﬁﬁ%’eﬁwhel’ haakorivirhli ieahenismis metassery for the

Hepat ifriv@itidh &@I&@@ﬁﬁbﬁt@ﬁ of Hov inwgﬂﬂhﬁgﬁg@?ﬁbgﬁé ncjude, for example,

d axQoSmi th
( Aventiige ‘fet 'E}I’JEZO"S FRE "t‘éf*‘?ﬁ éﬁ-lBWb'tQ‘i?nP&i’t?‘i‘ﬁe '“@%’t% dgpion inhibitors
herel rendhirdepsasrintdgiers  (conpound or bi ol ogi cal) = that
seffective to inhibit the formation and/ or
repllcatlon of HBV in a mammal. This -13 :
The term "HAV inhibitor” as used herein means an agent {compound or biclogical)

that is effective to inhibit the formation and/or replication of HAV in a mammal. This
includes agents that interfere with either host or viral mechanisms necessary for the
formation andfor replication of HAV in a mammal. HAV inhibitors include Hepatitis A

+30  vaccines, for example, Havrix® (GlaxoSmithKline), VAQTA® (Merck) and Avaxim®
(Aventis Pasteur).

The term "HBV inhibitor” as used herein means an agent (compound or biological)
that is effective to inhibit the formation and/or replication of HBV in 2 mammal. This

-13 -



WO 2004/ 103996 PCT/ CA2004/ 000750 i ncludes agents that

interfere with either host or viral nechanisns

necessary for the formation and/or replication of HBV
in a manmal . HBV inhibitors include, for exanple,

a‘ﬁ@ﬁ?“é”?sﬁ’%t i nhibit HBV viral DNA pol ymerase RSfT/G4304/000750

vacci nes. Specific exanples of HBV inhibitors include

Lam vudi ne (Epivir-HBV(r)), Adefovir Dipivoxil, 5

Entecavir, FTC (Coviracil(r)).,, DAPD (DXG, L--FMAU

(Cd evudine(r)), AMB65 (Anrad), Ldt (Tel bivudine),

?22 g?{qc#qdlg% ?Cg énYM@%rf%%%%ﬁ) tpf.@%l_t cgsavﬁ'gl\}-ﬁéc% ﬁ%qg@ssary for the

Fl uoramatiomahdibmepliceisi o EiBY ifRe nesiradl] &B&{n@'llbltocsxlnclude, for

: izomoﬁé&g%é Sge(l%gﬂg,ﬁ%,q%ﬁﬁ\y ?@E%];&, B&E‘m c@ﬁﬂ@ vaccmes Spec;ﬁc

| mmreammules af OBV nhiitarstizclusigdismin) mprﬁlf:@vaﬁblﬁéﬁ) &F’?fﬁ‘élf Bigivoxdl,

2Ry e hirdiebapSRoKGr AMAFRUBLRAY ayss (e

HBV [bvdA(T\e&mﬁdm@) mMM@d\@ﬁorqngm@mCUa e (L-Fd C)?(?‘\chll!lon)
(Jef fige efgilm Rablﬁ}/(wct\hl B850 RGP Al cled3RMEIRRODR6IJiavone, ICN

%ﬁ}ﬁ% ('%h’?ngB‘éz‘)@g[&‘ﬁel?é) S&g@QAﬁﬁgﬂgﬁwo& {igap, (onyl-DNJ)

,f ol | oeiyRergy), BagRyne; Bnd ReaadniodatatoriBrod(ets siaereas: Bierferon alpha

PecAL Pl 58 ol 95 ERNELp, S 0B o

| nt e rTra/nmsmszmrmet Eahdixirdin HBY PNAwpcaiie (Povdefesth i\ BA vaccine

al | to.r r )e { Sl gl t fabi-HR® (Nabi) and
nat ur PSR RaREE R 2R e B B BB lebiB® (Nabj an
i nt er Amti-loepsiitisaR {qrigese)ofand Hﬁé’srabcmmmredlﬂés oivh gsikg feliewving:

20 S EH%QI Ba?;gcorﬁbtbﬂ f(fén%'?ac @?b}%@&@%nbﬂeﬁ@ ?WRIX Comvax,
asi al 6.7 nt&rferons. an pegyl at ed forms thereof

t 86 m Mexayse || interferon" as used herein neans an '
interferon selected froma 'group of interferons that . .
all bind-to, receptor t I'l..Exanples of .cla

"t er £ 548 “05% HigHerty o uerd BTFBIRGS s g1 fodkicied foma
pr ef egroed otkienptons itaf athbint trokcdiedgpedg hissncudss botinatirally and
bel ow, 8¢ Piene lud
Pl S s 8 BLH St R Elchgls R0 AleErons jncluco
i Roer baiferds, waranp sgytetéar@mﬁ, c@@eﬂwsn@ertfq:f@ms@ gsialo-ipjexferons and

pol y . hucl eoside anal ogs or

-non- gﬁ% %%gt?g)%pme%hl bitor of another target in the

HCV Iife cycle that inhibits a target selected from

NS? hehk t@éﬁe‘lclgéégﬂr%rﬁr_ldﬂ’ Q@&@edq{c-ztrélﬁh@éﬁ@brll Trﬁdmmmeiected from a
entry site : ors:pucl eos
i nhi ty).gf%wso eTerois e k€0 TeRpe e gog L Eﬁ?"&% &¢ btass Il nteferons

25  include y-interferons.

Specific preferred examples of some of these agents are listed below:

» antiviral agents: ribavirin or amantadine,

« immunomodulatory agents: class | interferons, class ll mterferons or pegyiated
- 30 forms thereof;

» HCV polymerase inhibitors: nucleoside analogs or non-nucleosides;

*  inhibitor of another target in the HCV life cycle that inhibits a target selected

from: NS3 helicase, NS2/3 protease or internal riboéome entry site (IRES),
= HIV inhibitors: nucleosidic inhibitors, non-nucleosidic inhibitors, protease

-14- "



-14 WD 20041103996 PCT/ CA2004/ 000750 i nhi bitors,
fusion inhibitors .or integrase inhibitors; or HBV
i nhi bitors: agents that inhibit viral DNA polynerase

i.s an HBV vaccine. As discussed above, conbination
t‘ﬁ@?%@’”ﬁf’gﬁ cont enpl at ed wherein a conpound of PCECA2004/000750
formula (1), or a pharmaceutically acceptable salt
thereof, is co-adm ni-stered with at | east one
addi ti onal agent selected from an antiviral agent, an
I munonodul atory agent, another inhibitor of HCV NS3

prot eas
i nhi bi tgrnh[ca)ﬁbrgﬁg! ﬁ'\e Ri?lt&g WH%QEWW [ fe cycle, an
HI V i fhi BRY inibitgrs: sgepts ’fﬁﬁt iphikibyiral BNA p@wmaweuanﬂmuw yaccine.

. Exanpl es of such’agents are.provided in the

Definitipns 1 ection above, These additional agents

mry b SHRHTIREFRRrS FOTR=IB BRI caplemplatas Whsyeine perpound of
t 0 5cr dertredea(hsomyblearphesutiealp labd:ebdbléjéwtaweéfoi@; Fb-administered with at

Al di t

Separ St} $F i O aao Rl i, 38 5B rLRep0 B igpungrodutatory
mul ti Fgent, arndhegdnhilbtonst HEOVY NER ampease, arsinhigitar ok HCV pSlyoierase, an
addi t iigHisHor SRk {E?g?’et ﬁﬁh@ﬂi@\ﬂifétf:y% dn H'i\?’mgtﬁvﬁorp% 1RO Snhibitor -

prior to, ncurren

admi niog @831 ningpitor. Eysareeiﬁmftﬁvah aaerﬁ%armnr@nf(eﬂ)m thgDefinitions

ﬁhm’ rrmeetwrz]wlabat/é YTHRGE %Bﬂlﬁ&ﬂaﬁaﬁtst mé;hl?é S&ﬁ%n&ﬁwnﬂﬁﬁ@ {_::ompounds of
er ei term e adm nistra

of o CURIBERR T treblsETT DL R RepIRom oAl sl ese

i nventadditionad agérite miapbe separatbly mdmifisteray tpthe etk as pdreof a multiple

| BZ? |ate 'rﬂolsa;‘gzeQO%g Sfﬁrgéé’grrﬁ[eé? {éﬁﬁ L& ?h rS%?llfl ggdl’eﬂn{ag%/%en%%g r’?l Bb aahmmtstered

means 1P Hie naiamtpriet loaeanswrestly antbmrwgwmgdhe adroinistation ioba

acor doRoliR SHIGMRALHEH 2 bfiﬁt‘rﬂﬂééuﬁ&l!? QeLepROSHeredr.
the individual to the virus but before the appear ance

of synptons of the disease, and/or prior to the
det ectAsamsed hetelre thel tems “tieatnidng il the ddmiRicBMRAS & B@mpound or -

et o reonpetn SRR o ek i v KSRyl or Sinate sympioms o

subst itheibenatifs Céﬂsga%amnc&@ to melEeetiiahigad iroapatiest. cent er
ofg@a ring, such as, for exanple, / I \ RR.-Nor 30
nmeans that he,s bstltuent R maybe -attached to any

free fl GRTedh inerderm TRiRyeptinny migeng theqdministiadien pled compound or
subst | doutpesitlrym adzortiingytd HegResent PURNLYRA hBSXBEREE bf tﬁéimdmduat to the

ot her V\')irﬁg but bet”o?e the appearance of symptoms of the disease, andlor prior to the

detection of the virus in the blood, to prevent the appearance of symptoms of the |
25 disease.

As used herein, the designation whereby a bond to a substituent R is drawn as
emanating from the center of a ring, such as, for example,

30 means that the substituent R may be aitached to any free position-bn the ring that
would otherwise be substituted with a hydrogen atom, unless specified otherwise.

w15



WO 2004/ 103996 PCT/ CA2004/ 000750 The foll owi ng sign
--- or -* are used interchangeably in sub-fornmulas to
i ndicate the bond which is connected to the rest of
the nol ecul e as defined. Preferred enbodiments 5 In
W20pE10BYeI ng preferred enbodi nents, groups &ed/CA2004/060750
substituents of the conpounds according to this
invention are described in detail. Bis preferably
selected from (C2.8)al kyl.,, (CB.7)cycl oal kyl and
(C14) al kyl - (CB.y)cycloal kyl, 10 a) wherein said
aIkyI cycl oal kyl, and al kyl -cycl oal kyl may"be nono-,

- ofha following#ign i t1ared avé used(iCErcbpagdaply:in subdotmulas to indicate
vvher I I kyI
oy o8 22 G bt GXE| B B, Rl B pLe
sel ected from hydroxy and O (Cl.4)al kyl; and c)
wher epref@psdetbodiriettsal KY! groups nay- be nono-, di- or
tri -S@ﬁﬁth uted with 15 f]uorine or mpno-substit ut ed.
wi ¥ h S HIRNG Prefirisaiembodiniceis Sroure Aed FLsHUSRE Af e compounds
sai d sgeokda) teyhis Bventips aheddigrited in@eta@r 7- nenbered, one
or two -CH2-groups not being directly-linked to each
other may be replaced by -0- such that the O atomis
| i nkeB i @refelr@hgﬁ:aiacpewom {-a)aldyk 4647 )dyaioalkyl and (B1.)2BG1-
l\/bre ciél oﬂ is selected from et hyI

3/ n- butyl, 1-nethyl propyl

zi‘getﬂf//l Eﬁﬂ/?al F‘EY'tGYEIQﬁ%/‘V' am@aﬁks&ﬁv@?gﬂwl may be aloney Hi- or tri-
cycl opergwém@éujwmy?j ;ygnd a) wherei n each of said

group tiogn u _
SuberBy yiwrd s A %fabﬁ'?w H i Bcledidiabayie mepo- o disubsiiuted
vvher ei n véthcabsituent cbisgtedidmsn hgmrmgrtarﬂrm[d:m )al@hand or

S u Q)s theVélr? %acW dr Qalg %ﬁylf%‘gv@ rﬁ%ﬂ% ﬁ'loﬁg-\./ﬁlg &etfj ﬁ[ulgsg[q%gd \Prith

ere
séﬁ d aI Wpﬁ@@mwﬁuysfwée%wﬁb chiotite orgyrorhing-andbst i t ut ed

W th gf liHardin R cdich BPRRT §leldaiky F%&@;ﬁ Béé!é | C@L??Zglﬁlﬁn%rred one or

br oni ne;_-an erejn in eac
groups &P g“’s&m“@ e pelng H’é‘?ﬁﬁ'&“@ifd '8 ﬁ@ctb‘i’txertw be replaced by -O-

- CH2- gr cupts thabthe Igeatog isliimedtd shel gratex viaeit rasthwe Cheems.
may be replaced by -0- 30 such that the Gatomis
linked to the group X via at |least two Catons. B is

. even Moreprefesably, Bos 9els@ecé&orec¢tﬁyi orprephyidpropyl, n-butyl, 1-methylpropyl,

% g: Eéﬂw&ﬁﬁr% vl ]tenf- u )f&‘i‘& E@éf&butyémr@ﬁﬁérltyi and ¢ Yclohexyl
1, 2- dpﬁé{r)l}ﬁﬂ% ow salg ggqupa ,1wt|ﬁ9@|¥yrsgb§t|tuted W|th 1to XSUbStlfUBntS
1,1, 2-t r%td&;éldmfo&miéthylbnaeﬁwt i met hyl propyl,
1-et h%B R é{ Eac::'h & sa1¥l groups is optionally mono- or di-substituted with
25 substituent_s selected from hydroxy, methoxy and ethoxy; and .
c) wherein each of said alky! groups may be mono-, di- or fri-substituted with
fluorine or mono-substituted with chiorine or bromine; and _ -
d) wherein in each of said cycloalkyl groups being 5-, 6- or 7-membered, one or
two -CHz-groups not being directly linked to each other may be replaced by -O-
30 such that the O-atom is finked to the group X via at least two C-atoms.

B is even more preferably seléeted from ethyl, 1-methylethyl, 1,1-dimethylsthyl,
propyl, 1-methylpropyl, 2-methylpropyl, 1,1-dimethylpropyl, 1,2-dimethylpropyl, 2,2-
dimethylpropyl, 1,1,2-trimethylpropyi, 1,2,2-trimethylpropy!, 1-ethylpropyl, 1-ethyl-2-

-16 -



-16. WD 2004/ 103996 PCT/ CA2004/ 000750 ret hyl propyl,

1- (1- et hyl et hyl) - 2- et hyl pr opyl ,

1-ethyl -2, 2-di net hyl propyl, butyl, 1- nethyl butyl,
2-met hyl butyl, 3-nethyl butyl, 1,2-dirhethyl butyl,

W 2aBPy| but yl, 1, 3- di met hyl butyl, PCT/CA2004/000756
2, 2-di et hyl butyl, 2, 3-dinethyl butyl,

"3, 3-dinethyl butyl, 1,2,2- trimethyl butyl,
1,2,3-trinmethylbutyl, 2,2,3-trinethyl butyl,

2,3, 3- trinethylbutyl and 5 2,2, 3- trinethylbutyl

_ﬁFL?b g’l?sebq %?é'%/eg?ﬁ\ﬁ-ffﬁﬁw rofv 1 'yﬁﬁ@&ﬁm#@yzpmpy; butyl, 1-

subst Meummm Fethylbwets, Binefhyituei, rezidiftettotbiuyg tetidimetiybutyl, 1,3-

LT T R
addi t trispethydedyl, T@Bérlrm’tbsfl@:tﬂb&?,,?x-tEneﬁly!bWI, a@r?eﬂﬂmethyibu’fyl and .
cyglo 9‘# SL{nme‘fWqu@P %E)Qby ti%rse a?%/%rgnﬁsxﬁﬁéy pd sdb%tntﬁ@d%fh%ﬂlonne or

fromt he | ow ng_ Tt or mul erei n_one or
gr ou p§rQ5'F'"%t OF WD 6a? R ﬂt@ﬂ@% pubsgiuenis| Basaplasof @m@*ﬂ fluorinated
OI E IO lraqi@l k.ﬁ&nl@e itare ﬁ&l;ﬁnﬂb@}bl‘?21ﬂu5|beth91y8-|ﬂ€!@’2hr)bbyi??d333~
al ky cl oa groups optionally conprising or
2 om“ﬁ%ﬁmﬁ"é’yopt. onally substituted with 1, 2 or 3
.met.hyl - groups. Especially those cycloal kyl groups,
opfyi Of - 0 IS r.ef

pigr elnrﬁgéi%icﬁl m’e mdre Ege!‘ "9'5'}3%55 ?c?&l?ﬁ%p\/l\ﬁ@ogutﬁl é{cfo%gntyi or
Furt h@wcl@a@amlmr@ssedﬁcteﬂrfr@ﬂeﬂ\eéalowmg”@muﬁ%wh@mqn@ or two CHz~
gr OUPYrakips o?Qc@Tch@mﬂﬂg réﬁ(@eUQﬁton%e@}fer ably B is '
selected fromethyl, n-propyl, tént-butyl,
2-met hyl'propyl, 1, 2 dlnethyl

opyl, \
1,2,2-trinme hylpr 2-f1 ugroet hy]; 3-f[ uoropyopyl , [
3,3,3- trif uoro ropy cycl ~CY ut%ih
cycl opent e yI pentyl 25 and
1-nmet hyl c o, . _ _
2004/ 103996 PCT/CA2004/000750 % and ‘Still,’ nost ° " '
pr ef erfiphjhaatioye 3] eyeipaldy!fand mikgkdygloalkyl qmumwt!onaﬂy comprising 1 or
t ey - %Aéltomé:é{r%'oﬁﬁ’cﬁﬁﬁ;yéubstn@i eﬂﬁrflthyil 936?59%@({% II”O‘IJDS Especially those

2- quoroethy ["'uor opr o Accord |ng 0_one
enbodi WERR! Séﬂ“t“ﬁﬁ SOPP?R?&‘]F‘P'BWS}OQ oI O-aieros A prgferrgd. wherein the

anot hey-censad smeiued wihgtiyvention X is NH

L

Further examples of preferred substituted cyclic groups are

20

Most preferably B is selected from ethyl n-propyl, tert-butyl, 2-methylpropyl, 1 2—

dimethylpropyl, 1,2,2-kimethylpropyl, 2—ﬁuoroethyl 3-ﬂuoropropy1 3,3,3-

trifluoropropyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 1-methy!c:yclopentyl
25 and'1~metﬁylcyclohexyl, and a group selected from:

-17 -



R3 is preferably (C2s)al kyl, (C3.7)cycloal kyl or

(C14) al kyl - (C3. 7)cycl oal kyl, each of 1o which being
optionally substituted with | to 3 substituents
selected from (Cl.a)alkyl. R3 is nore preferab

U BRHEEYr om et hyl , propyl, butyl, cycl opr oRHT/CA2004/000750
cycl obutyl, cyclopentyl, cycl ohexyl ,
cyclopropylnethyl, cycl obut yl net hyl , : .
cycl opentyimethyl, or cycl ohexyl methyl, each of which
optionally being substituted with 1 or 2 substituents
15 selected from nmethyl et hyl ‘and propyl. Even nore
preferably R3. s S€ ted fro “ et hyl et'hyl ,

nethylpr pyl, 2- nethylpropyl,

opyl, - di net ropyl
pyI, cyclopent , cyclohexyl
yCva@nt g yIcycIohexyI

cycl opent yl net hyl cycloﬂ% | met hyl, -
(1 mﬂlmhcat@feﬁ@ebmﬂ s peletpd fromrati'lyl n—propyl teri-butyl, cyclopentyl,

'sel ecﬁ'@%hf’%gébop%ﬁy&lﬂmt o LIO?O%LpEL?LFr abl y

cyclohexyl and 1- nethylcyclohexyl 25 Still, R3 is
~ cSlfﬁﬁ'fgalQbMe §F‘erS&iﬁ’1§ﬂt i indertoliX@LlY| et hyl and
: cyc ohexy

I's preferably selected fromH, hal ogen,
CH3, -OH -QCH3, -0C2H5, -OC3H7, -OCH(CH3) 2, --NHCHS,

- NHC2dseordindH63hBther risadirfia bRthis-itNeBti) R js NN CH3) C2H5,

. 30 N(CHB) C3H7 and - N( CH3) CH(CH3) 2. -18 WO

2004/ 103996 PCT/ CA2004/ 000750 Most preferably 0 is

‘sel ecREid prafaabli(C,.4Ryl,- (GG clonkty oy ety Guyriomapalicyl, each of

Eygn ”E’é b&ﬁ@ﬁ@d&?h}’subhﬁht@d @B%'S%ﬁbs%'e@ts seRcRldiftom (Cra)alkyl.

nost prefera and L2 are
preferably each Independently selected from hal ogen,

CH3 R? fs4htte p re@@bﬁlzrf\el%b‘lﬁom-e%ﬁ Ifopyt, GG, SFdlgp2opyegciobutyl,
s bounen Sk, SepBr et syusmehy. PR Ry, o

.- F - S)cloheRrimethglVeach GMiichaptiorBp Ming awtsstitubes! withhber Qﬁubstltuents
L', an t y L' is CH3, -F, -d,
5115 g%%ée& ﬁgﬁémé\m}ﬁ et%@)%ﬁgﬁﬂﬁ’g L2 is H 15 Therefore,
p_referably L is selected from H, -OH and - OCH3; and
ei t hefygnRioRS prkferably R® is selected fiom 1-methylethyl, 1,1-dimethylethyl,

1-methylpropyl, 2-methylpropyl, 1,1-dimethylpropyl, 1,2-dimethylpropyl,
2,2-dimethylpropyl, cyclopentyl, cyclohexyl, 1-methylcyclapentyl, 1-

20 . methylcyclohexyl, cyclopentyimethyl, cyclohexylmethyl, (1-methylcyclopentyl)methyl
and (1~methy!cyc!ohéxyl)rnethyi.

R? is most preferably sel’eéted from 1,1-dimethylethyl, éyclo_pentyl, cyclohexyl and
1-methylcyciohexyl. :
25 .
~ still, R® is most preferably selected from 1,1-dimethylethyl and cyclohexyi.

L is preferably selected from H, halogen, CHs, -OH, -OCHs, -QC,Hs, -OCaHy,
~-OCH(CHa)z, -NHCHg, -NHCHs, -NHCzH;7, -NHCH(CHa)z, -N(CHa)z, -N(CHg)CaHs, -
~ 30 N(CHa}CaHT and -N(CHa)CH(CHa)z. .
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and L2 is CH3, -F, -d, -Br, -Ow, -SMe, or -SO2Me and
the other of L' and L2 is H Mre preferably L is
selected fromH -OHand -OCH3; L' is - CH3, -F, -d,

- Br -SMe, or -SO2Me; and L2 is H Most
ﬂ?’@?@f"éﬁs‘%ﬁ Lis Hor -OCH3; L' is -CH3, O orPGCAZppo07s0
L2 is H -In the case 0 and L' are covalently bonded
to formtogether with the quinoline 25 residue to _
which they are linked a ring system this ring system
is preferably selected from (Rb)o.2 (Rb)~ (R-oa (Rn,

o Bty bbb 08 2 b enk B,

mdependently sel ected from CH2, 0 and NRa; nost
pr ef ersvbh yhobt prefBaablys LERGH) -ORGRPOMIENt |y H or

y (d-4) alkyl; Rb is each |ndependently (G . 4)al kyl;

is as defi ned; preferably H or nethyl, partl cul arl y H

5 Isn t348, me ercferaly, °Zs Hice-@ONal ent 1y bonded to form
together with the quinoline Tesidue to which they are
“linked a ri Ng system this ring systemis preferably

sel ectlé@nd Liare preferabiRispeaingdensndent'sekectet fiomt Rapgst, -CHa, ~CoHs,
(R) 0. ZOCHj, -OC,Hs, -OCsHy, -OCH(CH)z, CFs, -SMe, -SOMe, and SOMe whereby

either L or L2 may be H.

10

' More preferably either one of L and L2 is -CHg, -F, -Cl, -Br, -OMe, -SMe, or -S0,Me
and the other of L! and L?is H. '
Most preferably L' is CHg, -F, -Ci, -Br, -OMe, -SMe, or -S0,Me and L.2is H.

15
" Therefore, preferably L' is selected from: H, -OH and -OCHy; and either one of L
and L?is CH;, -F, -Cl, -Br, -OMe, -SMe, or -SO,Me and the other of L' and L?is H,

More preferably L° is selected from H, -OH and -OCHs; L is - CHg, -F, -Cl, -Br,
20 -OMe, -SMe, or -SO;Me; and L?is H.

'Most preferably L? is H or ~OCHg; Llis —-CHQ, Cior Br; and L?is H.

l_n the case L® and L are covalently bonded to form together with the guinoline
25  residue to which they are linked a ring system, this ring system is preferably
selected from: '

b .
R)a (Rh)c,‘2 (Rb)o-z (Rb)o,_2

wherein
30
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10 and wherein Xa, Xb are independently selected from
CH2, 0 and NRa; nost preferably 0; Ra is each

i ndependently H or (C.4)alkyl; 15 Ro is each
independently (G .4)alkyl; L' is as defined;

pwgfzgoﬂgmggls H or methyl, particularly H MNore PCT/CA2004/000750
preferably, L and L' are covalently bonded to form .
together with the quinoline residue to which they are
l'inked, a ring systemwhich is selected from (Rb)az
(Rb)az (Rb)az O/ Lz LI [/ [/ Lz 1 [/ 20 - and wherein

ot 1 il X PATETBNIEY sy 4 S O oy Bty

VO 200%/ 108086hRCEPCARONAA 0OIRSRIkyDSt preferably, L

and L'pear e;caval; béﬁ@e\aﬁp@ﬁga .formtogether with the
| t

qui nol i,ne Tesidue to Yy are linked a ring
syst erh sel écasipiingd; preferalgly K-or npethyl, pagticRigriabld 5
wherein L2 is Hor -CH3, preferably H R2 is

G TR s s T M -

( C13) abdigue toWham)icaycdre Bhied|a, ringGlstml #38 ringGystem is preferably
3. 7) cyglQ ldl%trl' wherein said cycloal kyl and

al kyl -cycloal yl may be nono-, di- or tri-substituted
W th L . ' :

(R

10

wherein

A X%, X* are independently selecfed from CHy, O and NR? most preferably O;
R® is each independently H or (C)alkyl;
15 RP s each independently (Cy4)alkyl;
L is as defined; preferably H or methyl, particularly H.

More preferably, L’ and L are covalently bonded to form, together with the

quinoline residue to which they are linked, a ring system which is selected from:

{R-h}n.z (Rb 2 ’ {Rb) B2

20

wherein each R® is independently (Cy.4)alkyl and L? is as defined; preferably H or

methyl, particularly H.
‘ . -20 -



(Cl-3)al kyl; and. R21 is -H or R20 as defined above;

and R23 is Hor nethyl; nost preferably H 15 Mire
preferably, R2 is R20, NHCOR20, -NHCOOR20, -NHR21-and

- NHCONR21R23, wherein R20 is selected from nethyl,
SYP3A041939%r opyl , i-propyl, n-butyl, 1-nethyl RCIPEEA2004200750
nmet hyl propyl, tert-butyl, 2,2-dinethylpropyl,

1, 1-di met hyl propyl, 1, 2-dinethyl propyl, 20

1,2, 2-trinmethyl propyl, cyclopropyl, cyclobutyl,

cycl opentyl, cyclohexyl, cyclopropyt nethyl,

cycl obutyl net hyl, cycl opentyl net hyl, and

-cycl ohexyl net hyl, each of said cycloalkyl and

al F%I Moyigirefatbi, Lbarmm&iar@ewmviwenﬂpbdam?ahd» ﬁbrrﬁ;tdl?‘éltﬂeP wttle%e quinoline
W ro and
et hyl I'esld%g%\fvﬁ lgﬁﬁl gﬁpﬁi@‘ﬁ?}?‘% g %@fe'Fg]eﬁﬁﬁ%'Pszo as

defi ned and 25 R23 i s Hor nethyl; nost

pref er 8y H _npref erabl é/“ is selected from a)

am no, ino, N > N-propyl ani no,
N-(1-ne 2 am no, 1- dj net hyl et hyl ) am no,
N (2- fret hy:- pr opyl ) am no,.? . hyl propyl ) am no, 30

N- (2, 2- di net hytpropylghgm no,
N- (1, 2- di net hyl propyl)amino, N-(1,1

di thyI propyl ) am no, N-cycl opropyl am no,

N- cy ¢ whbretnylldsriHig <CH,, pidtersl B004/ 103996

PCT/ CA2004/ 000750 N-cycl opentyl am no-,

N- cycl ohexyl am no-, N-(cycl opr opyl nmet hyI ) am no,

N- (cy BF istnsefptabiyt RR-NHEORS, -NHCOOBYD ENHIRA Bt N CDMRRIRS,
and Nhé,@{.pl ohexyl met hyl ) ami no; b)

met hyl garbonyl ami no, et hyl carbonyl am no,

Tt R e SRoHEARBBAGH SR o e 10 il (Daletiohifhayeleslkyl wherein

2- net bxh&p&wkﬂaﬁ@a?%% 44 mhy EEWBPHPBV{msubstltuted with

car bon%? no met hyl pr opyl car bonyl am no.
1,2 di 8py| car bonyl - am no, _

1, 1: dlﬁzﬁashyd’rmzbwd@r‘medbemueammo

cycl owqtgﬁ @%@%‘?’ﬂ’%@emb@wl obut yl car bonyl ami no,

cycl open cl ohexyl car bonyl am no,
cyi€l opr opyl met hyl car bonyl ani no,

cycl owybméréw FENDRAVRODRE, .NICOOR?, -NHR? -and -NHCONRY'R,
| met'hyl car bonyl-am no,

cyclo
cycl oﬁ"g’ﬁ "het hyl car bonyl ami no; and
R? is selected from methyt, ethyl, n-propyl, ~propyl, n-butyl, 1-methylpropyl 2-

methylpropyl, tert-butyl, 2,2-dimethylpropyl, 1,1-dimethylpropyi, 1,2-dimethyipropyl,
20 1,2,2-trimethylpropyl, cyclopropyl, cyclobutiyl, cyclopentyl, cyclohexyl, cyclopropyl- '
methyl, cyclobutylmethyi, cyclopentylmethyl, and cyclohexylmethyl, each of said
cycloalky! and alkyl-cycloalkyl groups being optionally substituted with 10 3~
substituents selected from methyl and ethyl, in particular methyl and
1 is H or R as defined above; and )
25 R23 is H or methyl; most preferably H,

Preferably, R? is selected from:
a} -amino, N-methylamino, N-ethylamino, N-propylamino, N-{1-methylethyl)amino,
N-(1,1-dimethylethyl)amino, N-(2-methylpropyl)amino, N-(1-methylpropyl}amino,
30 N-(2,2-dimethy!propylyamino, N-(1,2-dimethylpropyl)amino, N~(1,1-
dimethylpropyf)amino, N-cyclopropylamino, N-cyclobutylamino-,
' -21 -



c) net hoxycarbonyl am no, ethoxycarbonyl am no,
1- et hyl et hoxycar bonyl am no, propoxycar bonyl am no,
tert-but oxycarbonyl am no, cycl opropyl oxycarbonyl am no,
cl obut onycarbonylanlno
e%F[wﬂ{ %ﬂ oxycar bony| am no, PCT/CA2004/000750
cycl ohexyl oxycar bonyl am no,
cycl opr opyl net hoxycar bonyl am no, 15
cycl obut yl met hoxycar bonyl ani no,
cycl opent yl met hoxycar bonyl am no,

cycl ohexyl car bopyl am no; . ei.n all sai .
cycl oal @g@@%ﬁ%m% y&Tcéf‘g&ﬁwla@m%{wwrﬁgwWﬁﬁ%&‘rﬁ‘F‘°=
di subst |ft’-_(nye!dbutvkrtetﬂ1yrf}amhyal N-(@@lopbisyimetrefammb| sndR2 i s

- NHCOR2(y B\(%?n J\II R21, wherein e and R21 are

as def | ned her ern: rably, R2 and R21 are
i ndep@hdBeitY/sarbenviarsiae sthinarbonysmino, 1-setplethyicatraiating,

i - spr Opytiropw&amﬂnylamﬁa' Q‘-‘*‘rﬁélb{ghﬁ}bﬁ%élrbon%raﬁﬂdw'rﬁé’tﬁﬁé(rjopw

tert-but i met

di et hyI%fWF’m'"f 2.2 g@{% Poay!ggypnyla[mno 1,2-dimethylpropytcarbonyi-
2, 2-1 i medrhigd, |d£'bpi!’fie,thswﬁwmtmy!bm;r@y@c@pkﬂpy/icarbonyiammo

gg: ggﬁt %’L’b‘{tﬂggbgfgﬁ%fﬁlgge#d ) :I;f{/)l?on%mﬂ}/o cycfohexylcarbonylamlno

cycl ohex3yFiapiohyimethyivatbooflammodeycipbliglatektylicadsonylamino,

A 5 o

pr ef eChSE OWbSMEW% ehevrarbeptanen ihyebietorwsgrbonylamino,
f2r gmdl grﬁ)dxyﬁfbwlamlﬁo tm-glﬂiﬁkycaﬂbo 1%1‘5&‘:6 cycloF;opyrfrlgicyc)e;ll'bonylammo,
In the 8 %@yiﬁgyoﬁﬂi? }él r BT ?%"V&ﬁé"’f‘ﬁ@m@é’r bonyi

take a syynlobeivexyerbanylamifd) eymmmwxmethoﬁyb@rbemﬂmﬁa, is
etfayl [ ropyl

"B o SR TISMErBEEE bT et S e R
R R conf¥gghatirorthexyearbanyigmios t he subformula: R HR -

O 5 Mheid’fﬁatps‘hﬁcﬁloaikﬁ Hiaikyl- eycfogﬁwfb?wb‘g‘?ﬁégﬂe ﬁx@ﬁcp‘apdisubstttuted
atons . B I}g{ cycl opropyl group ta
confl 8" according to the subformula: S N..R H

L—.

20  Most preferably R? is -NHCOR?, -NHCOOR?, or -NHR?*, wherain R® and R are
as defined herein. ' '

Preferably, R*® and R* are independently selected from: methyl, ethyl, n-propyl, i-
propyl, n-butyl, 1-methylpropwyl, 2-methylpropyl, tert-buiyl, 2,2-dimethyipropyl, 1,1-

25 dimethylpropyl, 1,2-dimethylpropyl, 1,2,2-trimethylpropyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl,
cyclohexylmethyl, each of said cycloalkyl or alkyl-cycloalkyl groups optionally being
mono- or di-substituted with methyl or ethyl,

30  More preferably, R* and R*' are independently selected from: methyl, ethyi, n-
prppyl. I-propyl, 2,2-dimethylpropyl, cyclopentyl and"cydopentylmethyl.

_In the moiety P1 the substituent R and the carbonyl fake a syn orientation.
Therefore, in the case R' is ethyl, the asymmetric carbon atoms in the cyclopropyl

-22-



R is preferably vinyl. 10 Rc is preferably sel ected
from hydroxy or NHSO2R5 wherein Rs is nethyl, ethyl,

n- propyl, i-propyl, n-butyl, 1-nethylpropyl, 2-
t %I pro yI tort-butyl, cyclopropyl, cycl obutyl
PWHERPIPI . cycl ohexyl, cycl opropyl met hyl, PCT/CA2004/000750

cycl obutyl net hyl, cycl opentyl net hyl , cyclohexylnethyl,
phenyl , 15 napht hyl, pyridinyl, phenyl nethyl (benzyl),
napht hyl met hyl or pyridinylnmethyl; a) each of which
optionally being nono-, di- or tri-substituted with"

5 eabRUE PR RER i rion roputiRg 1 BRaiga o

di substituted wt h substituents selected from
hydroxy, trifluoronethyl, nethoxy and

‘trifluoronethoxy; and 20 c) ea ich. optionally

bei ng rnonosubstituted with,subs{ituents selected from

chl orine, brom ne, cyano, nl;—t—wo NH2, - CO NHCHS3,
-CO- N(CH3) 2, - NH2i ' -NH(CI—B)HandUN(CI-B)Z

Alternatlvely preferably Rc is NHSO2Rs, wherein R5 is '
-N( RN2) R'*-), wherein R''" 25 and RN2 are independently

[ Ly it AR i S gt K i Woron group ke

(C 3) e \Ssgmf@ﬁgﬁtmn W@nm odhé a:t\fmum) al kyl ,

(C3a).cycl oal kyl, (C, 3)al kyl - (C3.7) cycl oal kyl phenyl
and (C4.3)al kyl -phenyl are optignally substltut ed
with one, two or three substituef ndependent |y

sel ected from hal ogen, (Cl.3)a\Kyl,, hydroxy, cyano,
O (Cls)al kyl, -NH2, -NH(CIL-1)q{RK¥n—:23. WO

2004/ 103996 PCT/ CA2004/ 000750 H - Cl1A) al kyl ) 2,
-CO-NH2, -CO-NH(Ci _4)al kyl, -CO N((C1.4)al kyI ) 2,
COO"R‘%fBiiefera(BWr@il 6) al kyI or RN2 and R'' are

l'i nked, together with the nitrogen to which they are
b&ﬂded to form a5 or 6-nmenbered nonocyclic. . )
het er ﬁ?ys:ﬂwefevﬁhlmlew flaen ByatroMyadr HSD,RENS at ur.at ed, 5

ot oy SBpiSh RORERU, Ml R byt P i Ghromy, 2
and opetfirenyy t@bb@vh evsioptbpwl, cyelabity), cyelepentyl.tdyelokexy, -
SUbSt I é&ﬁzﬁ‘&pﬁﬂmétﬂﬁ e@@ﬁgﬁ?ﬁﬂe\hy’? F‘c%&&ﬂe%ﬂrlrﬁétﬂw :Eﬁlo‘ﬂg%ethyl phenyl,

(Cfa% /) ldinyi C%@p gm gﬁamym]ghyl or pynd:nylmethyl

CO NIzl G'lacﬂ))ahlﬁyﬂl optnonﬁ@ BrgCinort- adika tﬁ%ubst:@@é‘imt%shtuents
- C0X( G, ee)eck l§iyf:‘0m &uonne and methyl; and

b) each of which optionally being mono- or disubstituted with substituents selected

' from hydroxy, trifluoromethyl, methoxy and trifftucromethoxy; and
20 ¢} each of which optionally being monosubstituted with substituents selected from
chiorine, bromine, cyano, nitro, -CO-NH,, -CO-NHCHe, -CO-N(CHa)s, -NHa,
- -NH(CHs) and - N(CH3)2

Alternatively preferably, R is NHSO,R® , wherein RS is ~-N(R"*)RM), wherein RM
25  and R are independently'selected from H, (Cra)alkyl, (Caz)oycloalkyl, (Cia)alkyi-
(Csy)cycloalkyi, phenyl, and (C1.g)alkyl-phenyl; whersin said {C14)alkyl,
{Car)cycloalkyl, (Ciz)alkyl-{Car)cycloalkyl, phenyl and (Cq.s)alkyl-phenyl are
optionally substituted with one, two or three substifuents independently selected

from halogen, (C1-e)alkyf hydroxy, cyano, O-(Cy.s)alkyl, -NHz, -NH{C4)alkyl,
_ -93 a



- Preferably, the group Rc is hydroxy, NHSOZ2-nethyl,
NHSOz- et hyl , NHSQ2- (1- net hyl)ethyl, NHSO2- propyl,

- NHSQ2- cycl opropyl, NHSOz- CH2- cycl opropyl, NHSO2-

cycl obutyl, NHSOz-cycl opentyl, or NHSO2-phenyl. 15

WO 0040/ abl y, Rc is hydroxy, or NHS02- cyc| Rl pap4/000750
According to a nost preferred enbodi nent, the group Rc
is hydroxy. According to an alternative nost

preferred enbodi nent, the group Rc is

NHSQO2- cycl opr opyl . Accordl ng to anot her alternative

R R SRS e s0qthana -

prese@DO(m{aa{ky}m‘r are conpounds of fornul a (I)

. \(/\gerj alﬂ h'&é%ecé} Q)tﬁé)%lf({wtﬂ(ﬁ?ﬁgar%q o o e| n egﬁr%bonded to form

cycl oaIEﬂ@IS-mamuerad Rphoeygld hederkoyclaslyictbmaybe satyratid-orsinsaturated,

_ ;;Fd EF@H@ %@nﬁrgﬁg fr&r bfe t@%?&e“fﬁhherﬂ@% "’ﬁt"@ﬁ Hﬁﬁ:{e‘ﬁgéhﬂy selected
~ nono- R RS a@dﬂsqthqw% IV\/F'E'W‘B%WI h Qnentwe cgémf@@ﬁ'&fﬂtuents

;;?:jn Mb?ﬂénﬁf@l@ﬂﬁwﬁ ﬁélb%éon (@ﬂ%lkyﬁ)qymw @yghO?Plt.(Sf ga;ky;
wth St e mitey SaRakacs-She -Gl ek

cycl O&@@W({@[t}meg, BEOAY, dnd -BOO(Bws)alkyl.7- menber ed

haying optionally one (for the 4-, 5, 6, or

7-mmenbered) or two for the 5-, 6- or 7- nenbered)

- CH2- drefasblyntie omupdtts 9ydro>rykblbﬂsﬂarmﬂmh W%ethséﬁﬂfé%@ﬂﬁ- -

.t o A i
PCT/ c&iﬁ@%ﬂﬂo‘&%‘éﬂr%ﬁ%“%% NIRpP=-phenye (2. 2) al kyl, :
(C3a) cycl oal kyl or (C _3)al kyl - (C_7)cycloal kyl, -
=B Y SR TR By -
-O(Cl ) al kyl , --'NH2, -NH(C, 4) al kyl or : '

' EN( ( CA&%@H@%&L%&&%@% %FHBBleé E&Srﬂ k‘ys Qﬁ')*{c%ordmg to

or -
any o Pé@@*"éﬂ Bpg P&J%’Fﬁda@i“@@rﬁ?m ¥F°Uﬁr‘1"’§ ’%KH fEe-cyclopropyl.

or L2 Adeuidiriytb ahithér atbrmbtie rﬁ@éf@référ?&!) eﬂ‘iﬁ:\dnﬁérﬁ Ghdgroh R® is
L @"I@Oi]\l(c}ﬂs)z

Also encompassed within the scope of the present invention, are compounds of
formula (1) wherein: _ '
B is (Cr.a0)alkyl, (Ceq)cycioalkyl of {Cyq)alkyl-(Caz)cycloalkyl,
25 a) wherein said cycloalkyl, and alkyl-cycloalkyl may be mono-, di- or tri-
- substituted with (C..s)alkyl; and: ' : .
b) wherein said alkyl, gycloalkyl, and alkyl-cycloalkyl may be mono- or di-
substituted with substituents selected from hydroxy and O-(C,.4)alkyl; and
c) wherein all said alkyl-groups may be mono-, di- or tri-substituted with
30 - halogen; and
d) wherein all said cycloalkyl-groups being 4-, 5-, 6- or 7-membered having
optionaily one (for the 4-, &, 6, or 7-membered) or two (for the 5-, 6-or 7-
membered) -CH-groups not directly linked to each other replaced by -O-
such that the O-atom is linked to the group X via at least two C-atomé;

-24-



L and L2 may be coval ently bonded to form together
wth the two CGatons to which 15 they are |linked, a
5- or 6-nmenbered carbocyclic ring wherein one or two
groups not being directly linked to each other
92ﬂ%“¢%giaced each independently by -0- orPOUEA2004/000750
wherei n . is Hor (C -4)al kyl, and wherein said
carbo-_or.heterocycLic ring is optionally nmono- or

di -substituted-with (C,.,)alkyl; 20 R2 is R20, .
-NR22COR20, -NR22000R20 - NR22R21 and - NR22CONR21R23,
wherefFn R20 is- selected from(C, -s)al kyl, -

(C3. 7)cycl bal kyl and (C,-,)al kyl (C _7)cycl oal kyl,
wher eXn saﬁd)owmmpalkyl and al kyl -cycl oal kyl may be
nmono-, di- or tri.-substituted wwth (C,.3)al kyl; 25
R27 is_H or has one of the neanings of R20 as deflned

above R’ R2B (ﬁmda‘@yldﬁe,\?)m?ﬁ@ﬂ@miéﬁtdwW@MddalkyiomaFBM said -

t hyl N .
278 7oL, i i Stk 38l s

(C, .)aikyl- (C3.7)cycioalkyl, phenyl napht hyl ,

pyri dithyl , is(iG-Oh), aU‘UDln-z)thﬂﬂWHz, 4@1(4:)@bikwor -nagm)awi)z
(C . 4)a| kyl -pyridinyl; all. of which optionally being

nmono-, di- or tri- substltuted wi th substituents

sel ectad?f ammalnr@gmdehwmgpn. ©aaliy, -G-Cr)8ial dryBs (CM)a[kyi (in

OG- 3) aI yl,
(e el Heies e
PCT/ CA2004F@E¥(9 MPE nohpgticaistfiaisriye timedimay also be H; or
-N((C1. 4) al kyl)2 and all of which optionally being
nonos bstlﬁ_pted with nitro; or Rs can be further '
sol eotladn? -NH(CL.5)al kyl, N((C1$)al kyl)2, -Het, _
-N - ( @ 3pdLkyiay bdleov@lently bondad ds fo&nﬂbgéthaﬁrﬁmtth@ﬁ\}d @-atoms to which

a%eg; ZFL;E%&E%@? f X 5}621?%%&:‘% carl c?cfygﬁcar%gs(iwm?em dne or two
(Cl1_s)al kyFCH£aomyas being IdWCﬂy figked)to ehair ather reai ik replaced each
al kyl', cyc ||r%b5rYdenﬂﬁWj-Oalotha %M@rlef?la\i“lﬂé’ h WMW%HQ Wherein said

di- or tri- %ubstltuted I]
carpo- ar heterocyclic nng is optlona y mono- or dl-substituted with

(Cya)alkyl;

20

| R*  is R®, -NR®COR®, -NR*COOR® -NR?R?* and -NR*CONR?*'R®, wherein

R is selected from (Cy.g)alkyl, (Ca7)cycloalky! and (Cya)alkyl- _
(Csr)cycloatkyl, whg;rein said cycloalkyl and alkyl-cycloalkyl may be mono-,
di- or tri-substituted with (C;.a)atkyl; -

25 R* is H or has one of the meanings of R* as defined above,

: R® and R® are independently sefected from H and methyl,

R is ethy! or vinyl;

30 RC is hydroxy or NHSOZR® wherein R® is (C1)alkyl, (Cs-)cycloalkyl, (Cy.6)alkyl-
" (Carleycioalkyl, phenyl, naphthyl, pyridinyl, (C1.)alkyl-phenyl, (Ciz)alkyl-
naphthyl or (C1.4)alkyl-pyridinyt; all of which optionally being mono-, di- or tri-
substituted with substituent:s selected from halogen, hydroxy, cyano, '
(Cir.a)alkyl, O-(Cyg)alkyl, -CO-NH;, -CO-NH(Cyu)alkyl, ~CO-N{(C;.4)alkyl),

=25 =



b) wherein said al kyl, cycloal kyl, and

al kyl -cycl oal kyl may be nono- or di- substituted with
substituents selected from hydroxy and 0-(Cl:. 4)al kyl ;
and c¢) wherein each of said al kyl groups nmay be

WO 04/10§p% or tri-substituted with 15 fl uor iRGE/GH2004/000750
nmono- substituted with chlorine or bromne; and d)
wherein-in each of said cycl oal kyl groups being 5-, 6-

or 7-menbered, one or two -CH2-groups ‘not being
‘directly linked to each other may be replaced by -0-

such that ghe. to the X.via a ,
Ceast  to ke SHE R el R B i Bt Epfeyhepeng
( C3a) cycl sedrieglbstibdedwitfnitd)i ch bei ng optional |y
. substitut gfps
(CL. 1) al kyl R thf Be fﬁ"ﬁ‘? %'&% %ﬁ'gqf’sg?%%'eﬁh %&@F’ZH@‘
L1 and L2are ga‘ch\l ndependently sel from -
hal ogen, - - C2i5+~(G, ()aki3, - H7,
- - OCH( CH3) 2%3%, Tsowe, -mw wher eby
either L1 or 25 L2 may be H %2 is R20, NHCOR20,
- NHCOOR20, - NHR21 and - NHCONR21R23, wherein R20 is

??:lleg%%?pkr{ﬂ fﬁ%gﬁug)a%ég)qbl? {eﬁ%r ‘\%‘g%@gl&%aﬂe :1%:/:1 of said

-cycl oal kyl and al kyl - cycl oal kyl groups may be nono-,
di - OPrefe3£b -Substituted with (Cl4)al kyl; and R21 is

s et By P Ges eikﬂy&w iiofoile, Seliai ookl ' 1 K

PaT/ CAZQDL‘M&%IH 58id alRyl, byk:ldajkgﬂ and/ alkPHdEERalikg tray lbe mone-, di- or tri-

NHSOZ- et hy 4, Mﬁ)@vltﬁl?@g& thyI NHSO7- propyl ,

NHSO2- ¢ cIo ro c cl opropyl ,
NHS02= cib& | \mﬁn@ip Isaldrailkstnzyclaaywl epcéalkchydoa!NHmbp macrnat or di-

5 More pr egtﬁ%ﬁ’f@lleﬂ w:tﬁ sh@shﬁ%hﬁ%@%@te& rfrgm hf@kﬂéﬁ land 0-(C1)alkyk: and
n- propyl , tert- 2-met hyl pro

di met hy ChrsFPin EEC%ofzsatq A HrOHRT ra@ybe b, dio PHEHHtituted with
3481 uor oprmmthe or&nancssutisrtufeh (g @p{bmwbr,brammbomo pyl , -

cycl obut wacrl' eg_%@ 178 ‘,I_()ecrg]t % 4 f%i‘fﬂf@ﬁﬁfc?%% kSine 3t 6 o fngmbered, one or

1- net hyl
group sel ewetHi-gmitps @Hdeing directly linked to each other may be replaced by

-0- such that the O-atom s linked to the group X via at least two C-atoms;
X 'isOorNH; B
20 R® is (Cas)alkyl or (Cayjeycloalkyl, both of which being optionally substituted
with 1 to 3 substituents selected from (Cq.4)alkyl; ‘ :
L° is H, -OH, -OCHjs, halogen or -N(CHa),;
L' and L2are each independently selected from: halogen, -CH, ~CzHs, -OCHa,
~0OC;Hs, ~OC3Hy, -OCH(CHs)z, CF3, -8Me, -SOMe, and SOzMe whereby ejther L' or
25 L*may be H;
~ R?is R®, -NHCOR®, -NHCOOR®, -NHR* and ~NHCONR*'RZ,
wherein ' _ .
R? is selected from (Cy.s)alkyl, (Car)cycloalkyl, (Cy.s)alkyl-(Csr)cycloalkyl,
whereln each of said cycloalkyl and alkyl-cycloalkyl groups may be mono-, di- or
30 . Iri-substituted with {Cy3)alkyl; and
R* is H or R® as defined above; and
R% is H or methyt;

R’ is ethyl or vinyl; and
-96 -



and 1o R3is selected from1, 1-di net hyl et hyl,

cycl opentyl, cycl ohexyl and 1- nethylcycl ohexyl; L is

H -OHor-OCH3; L' is CH3, -F, -d, -Br, -Ow, -SM,

or S2Me; L2 is H R2 is -NHCOR20, NHCOORZO

W@ #94103%46er ei n R2 and R21 are i ndependent |y PQQ@%%N%%FB“
fronrnethyl et hyl, n-propyl, /-propyl,
2,2-dinethy|propy|; cycLopentyI 15 and -
cyclopentylnethyl; R is vinyl; and-Rc is hydroxy or

* NHSQ2- cycl opr opyl - Nbst preferably, B is selected from

T et Ry cope ks DS Rl G gRANS 0z 1-metnydetny, NSO,

3- f | uereRithr 2~03R33pr®yls NH@CIzétHzfqydnprmpﬂ IS Oz cyclobutyl, NHSO,

di met pdosEhvil Np.ﬁ; exyl ; is Hor -OCH3; L' is
&%CF ﬁtyor d;ypgll%l&g H, and Rc i s hydroxy.

_Exarrpl es of preferred enbodi ments according to-this

‘ :c n&‘l.vlenitﬁbr@lbrﬁ_iﬁgefbmb r§‘aék§ﬂt@:l fr@rﬁfﬁll‘i&kﬂ l’rﬁprjobﬁti@ﬂ-btﬁyl t21'-(:}ﬁethylpropyl 1,2-
ol'lo a ccor

oo a1 By BER T 7 Wt sy i rneivh Brtigiooron, 3.0

conpokiftedropropy!, dyhlopropyinseibisiyh cyaypeatyt)icydlaimayi] 1-methylcyclopenty!

comvi %rvrgeér%rarrrgrou%%fe . o

3- (delta) (ga w (o - (tau)

i nt.erferon, alnterfe on, rlbavirin and -

amant ad ne ccor ihg to angther alternate _

enbodi, phaf maceut i cal ositi on of this
1

2 O 0 96 PCT/ CA2004 000750 invention may
additionalily corrprl se at. aireiast one bt her inhibitor of

HGy NR3js s@l"e@k&%%ﬁ‘rm ety L QRPN ey cRhESS é‘r&"&ﬁ

enbodi t he ﬁ arnaceut i cal con‘posrtr on of this 5
i nvenf¥® %9“% Lt ®&haPH\Pr-OGst ' 98 Che. -F ekt BorfaMe. -SMe, or
i nhi bis@Mept? G pol yer ase. Accor di ng to yet another

of R R ORI O aP AR 15 o 4 0 tfigpnaenty

one i nhlsl@lelctﬁd Tfrgin meﬁmlr ethylr gretopyi, Apropd, 2, Havhdtinfmropy, cyeopentyl
i ngl udi %dk&}&lo @ited to, helicase, NS2/3 protease
or internal rid osone entry site (IRES). The :
phar nﬁc@uﬁ"?yéé!“d(%ﬁi)%r‘?’iydﬁ qatﬁygoﬁrﬁm@ntl on nmay be

adm ni stered orally,

Most preferably, B is selected from ethyl, n-propyl, tert-buiyl, cyelopentyi,
1-methyleyclopentyl, 2-flioroethyl and 3-flucropropyl; R? is selected from 1,1-

20  dimethylethyl and cyclohexyl; L? is H or -OCH3; L1 is -CHs, ~C!, of -Br L2is H; and
RCis hydroxy

Examples of preferréd embodimenrs according to this invention is eéch single
compound listed in the following Tables 1, 2, 3, 4, 5 and 6;

25
According o an alternate embodiment, the pharmaceutical composition of this
invention may additionally comprise at least one other anti-HCV agent. Examples of
anti-HCV agents include, a- (alpha), B- (beta), 8- (delta), y- (gamma), @- (omega) or
- (tau) interféron, pegylated a-interferon, ribavirin and amantadine.

30
~According to ancther alternate embodiment, the pharmaceutical composition of this
-27 -



parenterally or via an inplanted reservoir. Oal
admnistration or admnistration by injection is
preferred. The pharmaceutical conposition of this
i nvention may contain 15 any conventional non-toxic
PPN cal | y-acceptabl e carriers, adj uvarftd/§)2004/000750
vehicles. In sone cases, the pH of the formul ati on may
be adjusted with ‘pharnaceutically accept abl e aci ds,
bases or buffers to enhance the stability of the
formul ated conpound or its delivery form The term
parenteral as used herein |ncludes subcut aneous
i nt r dBYRAHRR B additignal earprrise af isestangodiar ihibitor of Hov nss
I ntraprateaseul ar, 20 intrasynovial, intrasterna
i ntrathecal, and intral esional injection or infusion
techni ques. The pharnaceuti cal conposition may be in
t he fAgaerdiig ta apoibei diterratg erobadinent, {he ppammcedital domposition of thlS
e
U e iy B e ik Bt Lr 0 Bl ASHe.
according to techni ques known in the art using
SUl t ahéc@gl‘_diﬂx i@%ﬁérﬂﬁe@élté’?ﬁétb'eﬂg)oaﬂ%ﬁ %étﬁ‘lé‘ﬁhaéb‘éltlcaﬁ @6mposmon of

ampl e .Twe endi n en
ohar nhBJERCen ebadraBinnace A eStava v shepesiarsets in the
gr al | jCHdifa eycle iecleding Mtgmyhmm tlor l@dlsbas;amselﬁtp&htéﬁie or internal

ag ut not limted to, capsules,
tgile@§£85£g%@§%ﬁgbus Suspensi ons and solutions. In
the.case of tablets for oral use, carriers which are

CONMDPhe phitPdcd S BoBpoRh AT ShiditerfiBh ﬂ\agtb%ra‘ammstered orally,

Lubricatin agents, such as magnest um St earate, are

al so PypiEsly 9f Vigjefe tnpignied @F%ﬂvmadﬁrah pdminisfraiAR qnedainistration by
C aps ui@cﬁm Epraferaial The iphaemicsutidactdmtiRshias bDBR ifetion may contain

n.star en a eou 004/,103
7 CaBliahabRha o i RS RIR e deeriRie papag adiants or
or aI I yehl¢i¢ﬁe lasoine eaaeﬁgme oHemthe fernmdativnmes i ddiusted with '

erul sj, ﬂéﬁﬁ’ﬁgelﬁig‘%g%%?m Q&dsa%?a rbhﬁer??&éﬁr%ﬂce Eh% ilﬂjof{he'

smeetenlng an avori ng /or co oring agen
may bEraHgied compeyndar itg GP'!VQEM fermeﬁh%teé'g p@fentﬁaaﬂrawﬁ%d herein

for t hﬂludb@é‘lﬁncﬁt@h&%sf:ﬁfrﬁﬂﬂt@bb@@%t%%o&oﬁﬁé&ﬁﬁdu%ﬁSintﬁaaéhicular

be found in sta utical text
B MeenbyE! BRaRkSeE HRRESS rdiRcasTonat nistich ol usion
and Ptembhifess. of Pharmacy, 19th Ed. Mack Publi shi ng
Conmpany, Easton, Penn., (1995). 10 Dosage | evels of
bet ween about 0.01 and about 100. ng/ kg body wei ght
" per dadbe phymepaitisylicpmpesiimamanbr inttheformasfid stepininiegable
”Q/ kg pk&b@hétl@ﬁ 'f&@xaﬁﬁl@ oy st%ﬁletuji]Sct?iﬂé Qb RRE of &Béﬁh&%rsuspensmn
descrijib erein are use In_ a nonot aP
f 3p t ﬁ'EIS suspension may be formulated according to techniques known in the art using
suitable d[spersmg or wetting agents (such as, for example Tween 80) and

suspending agents

- The pharmaceutical composition of this invention may be orally administered in any
30 orally acceptable dosage form including, but not imited to, capsules, tablets, and
aqueous suspensicné and solutions, In the casé of fablets for oral use, carriers
which are commonly used include lactose and corn starch. Lubricating agents, such _
as magnesium stearate, are also typically added. For oral administration ina
capsule form, useful diluents include lactose and dried corn starch. When aqueous
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" results w thout causin

prevention and treatnent of HCV nedi ated di sease.

Typically, the pharmaceutical conposition of this
invention will be admnistered fromabout | to about 5
times per 15 day or alternatively, as a continuous

iVHP Z¥MER926Such admi ni stration can be used as BfT/CA2004/000750
chronic or acute therapy. The anpunt of active

i ngredi ent that may be conbined wth the carrier

materials to produce a single dosage formw || vary

dependi ng upon the host treated and the particul ar

node Qfi. AR St LAt [ . [ bl g o

Cont a irrProont S5 eBispfra ol gL PR Bchbeavin
(w w) emplsiiying and suspending aupnisy disiesird, oarain swesiening ansier flavoring
about ar@% ddform @EntS Ay Beladed.compound.  As the skill ed
artisan will appreciate, |ower or higher doses than

those recited above may be required. Specific dosage"

and. Otlemsokile vebiplaswnsakiers famniie pbdvel notddabrmadtionstnd -

il NG ' ) A necl uding. t.he . ;
-t BRI B A B o] ARGt 0 R
age, [Boaynageiipat ScigreasT Fhe BdahtdarsitPracice obBhgmapytio™ Ed. Mack
ti me elpRfFgBRidAl dton’ Pbfh, Ghoscretion, drug -

.conbi nation, the severity and course of the
infection, the patient's disposition to the infection

and t Ineshggr@nts eiwddpeabbliead | A aH&lVﬁ@r'hQ/lﬁ? body weight per day,

CGener al | treatment i.s jnitiated with, spma osages . ..
cuber Brarsraph HERIEE 2bouid PiABlTEh Mo s sl flirer 85 or tre

pept i ¢heatedBednhdifor eompdund ddesibgd hersini ane pesisidnla lmonsinetdpy for the
20 i . . . .

b r copi Bt ekt leatmert B SBY BT d ke RnStatl Mo phprmaceuical
nost  #espesiianof usinkerdion witbeadnainislerasdram alpaub i to aastt 5 times per

that Wal br aigenaial | as Addnaisbud Hididd. addcK a@ﬁrg?%irti?’lﬁﬁasn be used as a

any harnful or d .
i de ShRBIGE 2olto dieraRy. JneAmyGY sCbeTResadiont Balgrey combined
V\hﬁg_ twiih tcocgrdei atertelofo droduge artirgi cildsﬁgl;@mfg fWilP&By 8epending upon
conbi : or J.an .Or o
rore. A el pfEFRRMNEL mod bR BBl A3 preparation wi
bot h torBtaindmmakaw 5%rio aberd S5 Ve cahpasind (WMS.h Breferaby such
Pr S € repratids 88KRaih BYR sholil 200810881 s 03P géﬂve FirbBunk0%

and nore preferably between about 10 and 80% of the
dosage 5 normal ly adm ni stered in a nonotherapy

r egi. mets thi/\bieiiledt A1 WIDARDEUILS, Iowdt@r HigheidsBe tHan those recited above

AT T D U TR S o L —

car derwill dépendiupsiu b vanrdy offagiors| inclogingring aotvigaiithel speeifiedompound

5 YRS YA o i kel W VP

Such t3dgaRIBREAYTEN. ARl grefeliche de ispabiaations thegexeréy Apbease of the

of t hijfebftne e patieritd dERHRNIGND R InMkédh and the judgment of the treating

: physician. Generally, treatment is initiated with small dosages substantially less
than the optimum dose of the peptide. Thereafter, the dosage is increased by small
30 increments until the optimum effect under the circumstances is reached. In general,

the compound is most desirably administered at a conceniration levél that will
generally afford antivirally effective results without causing any harmiul or
deleterious side effects,
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anot her antiviral agent. Preferred other antivira
agents are described within the Definitions section
and the section of preferred pharmaceutica

HEOSItIOHS according to this invention and incl ude,

R 2UFH3Mt inmited to: a-, w, y- or z 15 i rRGE/GAPY0750

ribavirin, amantadi ne; other inhibitors of HCV NS3
protease; inhibitors of HCV pol ynerase; inhibitors of
other targets in the HCV Iife cycle, which include but
are not limted to, helicase, NS2/3 protease, or

i Nt eryyRdn thi: ROKEEBRIYE fta{s fn\rérﬁaoﬁ h&ﬁ&)ses a%nfb%%maﬁd éaﬂﬁaound of

t hereof. The additi onal ent S e conbi ned w
conmpdaiea | i qrgicE Rk asilivasAl tha‘ae%{%*&@ép@paylﬁancéga@}s%%the
form coﬁdpbamma’(d e Ia;admdsr?s egerdl dlhdwdlﬂﬂbre%t atssthge RYs BEbetween
separ gt [e to a

ol i BBt 10, 8AR. BATTEte PN Per ol orkt it theigosage
of5 t mcgmaliy\@mml@tnrqdrlma|muwaww¢muemf i nhibiting HCV
NS3 protease activity in a manmmal by adrri nistering a

conpound of the 25 formula I, includi a
phar nifbeuthesaFIgPoLnds Hcising their phagna '@ﬁ“ﬁaﬁ@ﬂéﬁﬁ'e sgltg and

3eg: gsgéré efle Wi’ﬂ@ﬂté&l%ﬁathérmtﬁ afﬁgn%ﬁﬁébet bﬁcg]yy‘a?%dgb}qdb!‘é ctamter Sfhe

i |y it
Cov TR o oRToR T e dE TINS5 Sl g o e to
c ?)[l!rb:c inAbit HEVINES @mpieass octomeengipedvent NGOV vk intecliaNBueh theatment
0
O okt ko B EEEH Ok e AR R ESPLERRR I
_one a@ntithar entiirakagent; iPreferredyeiner. antyirel agenéslaradiesaribed within the
agent SefitRinsl85&ibh BRE therb%\i:ﬁ‘drm? Efﬂr%d%rrﬁé@ﬁﬁéa@ §orﬂsgosnt1ons

such agents are provid nitions sect

Thes c23auing ta s maa@wanﬁﬁysm@, b NS EMRL 9: ol B 0, 1-OF 7~

gggrommrdﬁf %%d;!g% biRYRBYhEHHP mhtbﬁ@rs\éﬂ-!&(}%:?-%%%ée inhibitors of
armaceut | c

(o5 agHCH SPNMERRUHELTS &1 gheeges S hAe CHgatrien Indude but

may berempla'mmdetbyhedldaaenNSBlelpmiease dristepal fiessbmaenpyisite (IRES);

of a %Hbﬂlaﬂoﬁs%@&% f'ﬂ{ergdd[)%al 8@1%2 Jngglteﬁmhlll bompounds

Such I-onal
pat i eff thigipyasion t§3 creda @lﬁngb,aﬂqsygez\ﬁom Atwmaw@-lydmw@dﬂmnal '

agfl NbgdnidhbyPPe SdpRattl) BB tf DhBMNRI 35 Fa& &a leﬁpR@ dosage

phar mpceutically accept abl e salt or ester thereof
conpoutitr of formula (1), or a pharmaceutically
acceptable salt or ester thereof, set forth herein

.gazoﬁﬂpgc%ﬁ@ﬁglgfa% § %H%}@'ﬁ tg)&]%[%/lﬂv 1 eﬁ%;vnggg gtrrl?e Q%Dc{f:enhibiﬁng
phar nHEY NS Tpiblepsa adivity ald masabl bymrdnwstenhg heompdundrmfithe
102! RfmbE 11368 bhaiftacOlichly B8ERatid L or estor theragt.

cont am nati on erials an ore uce
risk of viral infection of |aboratory or msdl -cal

pers OWbreférrreﬁféHb%ﬁﬁw%nMIQs method is useful In decreasing the NS3 protease
activity of the hepatitis C virus infecting a mammal. '

30 As discussed above, combination therapy is contemplated wherein a compound of
formula (I'), or a pharmaceuticaily acceptable salt or ester thereof, is co—adniiniste’red
with at least one additional antiviral agent. -Preferred antiviral agents are described
hereinbefore and examp_les of such agenis are provided in the Definitions section.
These additional agents may be combined with the cotmpounds of this invention to
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come In contact with such materials (e.g. blood,
tissue, surgical instrunents and garnents, |aboratory
i nstrunments and garnents, and bl ood col |l ection
g@gar atuses and materials). . 15 A conpound of
FAG#E03096) | i ncl udi ng a pharmaceuti cal |y ac®&FCA3PE/000750
salt or ester thereof, set forth herein may al so be

.used as a research. reagent. A conpound of formnula
- (1), including a pharmaceutically acceptable salt or
-ester thereof, may also be used as positive control

t 0 Va&rééié“aesugﬂg 5@%&%&% JoRAFER RS SA%@@%&%&&E&Q agents

VI VO I cation assays
Severfaw bsapapely a#wusmjed)tqthe ne’aew A% ket pka puitiple dosage form, for

Conp%kﬁﬁlﬁleiphsiﬁ@fanﬁ{ @ubkh \Hdﬁfﬁoﬁ’é! fd‘g@ﬁiﬁri'ﬁagf Bé“a@ﬁ’ﬁrﬁéﬂ&ed to the patient
derivalives are

“di pepti°HE- c?ﬁcé'Frﬁ% & Oi%’ lgwing fhe aopip Stﬁtlog,paa compound of formula -
2-& ar {hoored ;b‘rwmazbuhqaﬂy azseplabledditex gstoi thelsbhe 9 ( Schene

1) were synthesized according.to the general nethods
descri bed in WD 00109543.- Conpounds of fornula I
wher ef RoFRoUNd okiABOZRE). @ agbhimesdutivaliycdacepinble sel proestat thereof;

by Céé‘k'f?:lrﬂh "Fﬁréiﬁ"x%a 9!56 B& BQ%@!&B&%%@QFeaéﬁt Wrﬁeignéré ]a%ompound

Rc i s hydroxy an appropri ate

For it Hiebaekppncliinga phruoBs es b ooperiatin I afpsireot, may
umllgralscslbéiﬂ&éa]_ rtaltrgatrmdptev@mguramohﬂamml grssmgr%haigam&e\rore
usedad €qQu n ent,s .C e oyed, . and

hove BOUE SR S aibn et hGFonyarlicel Bersainisler prbents who
avai | epteein comtaeivgthalutly materiela ife.b.eblqude thssie dsungica fretaments and

net hoﬁmenéh yg?ai%%f}% %%%%nd%o %ﬁé %%%ﬁ%gﬂeufgn %pé:aratuses

foll ng Schenes i e coﬁvenlen
usi ng@N&TBAA#BE hods for preparing the conpounds of-
f@grmla I when R is vinyl and . Rc is OH Schene | o

C O zN. \ oRB, XOHHCH" | B, ~\\ O.
H%o?m@qqd)@ mﬁarﬁ ;@\I}éd:r@ q:_pl@r@laceutscaliy acceptabie salt or ester
thereof, set forth hereml may also be used as a research reagent. A compound of
formula (B, inc[uding a pharmaceutically acceptable salt or ester thereof may also

be used as positive control to valtdate surrogate cell-based assays or in vifro or in
20 wvo viral replication assays.

METHODOLOGY

Several ways of carrying out the synthesis of compounds of formula { with different

quinoline derivatives are disclosed in WO 00/09558. The dipeptide intermediate 15
25 (Scheme 2) and 2-carbomethoxy-4-hydroxy-7-methoxyquinoline 9 (Scheme 1) were

synthesized according to the general methods described in WO 00/09543.

Compounds of fo}muia I wherein R® is NHSO,R® as defined herein are prepared by
coupling the corresponding acid of formula | (i.e. R® is hydroxy) with an appropriate

30 sulfonamide of formuia RssogNHz in the presence of a coupling agent under
standard conditions. Although several commonly used coupling agents can be
employed, TBTU and HATU have been found to be practical. The sulfonamides are
available cormercially or can be prepared by' known methbds_.

-3



365 X=NHL OLalLl. LN OWLZNO OH2i
~/\ ORAIWN'~Om OH9 OMB ~XA-WB + 9 a,x s M
HN'IrOHO 710 LZ/ \ Li. NOLZ z L L~ NyR

XN~\ + NM2 BO'"HHR3\ X' M max

B. N
84”"64’&)038@ OHHS5 13 Briefly, the synthesi SPGF’CM"“)‘“O”O"'S“

di peptide 3 is carried out by coupling the Pl residue
to the properly protected trans-hydroxy proline under
standard conditions. The stereochem stry of the
hydroxyl group is inverted by the well known M tsunobu -

[jlegggl’t'ﬂége Wi&ﬁscﬁ%ﬁ@ﬁﬂgjét{aﬂeb@gzc%b\g ?eq‘ﬁ grgrcge%gg gé %kn%(:vn methods for

st andXerRArRE theosPeERdsof frren when Bds Vinylang RSia@pl es

section) vyielded tripeptide 6. introduction of 'the

gui nol I ne noiety to the hydroxyl group of the ‘
' Scheme 1

10

18

4%X=0 3
5 X=NH .
L Q byt
0
L Nap~ome L2 1\{ 0
OH 2 - —
o Ra +L‘ O 3 ¢ OMe
B =% —_—— o R
\XJL‘}’J\II’N 54\0‘“3 ° S —ow
H o 47N ! & o
o R o &n
7 10
. X
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N O 1 2 R
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¢ N N
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ﬁ/k“, ﬁ}Me E——— \XJL.%!J\{%\ ) oH
H
g

Briefly, the synthesss of dipeptide 31 is carried out by coupling the P1 residue o the
properly protected frans-hydroxy proline under standard conditions. The

_stereochemistry of the hydroxy! group is inverted by the well known Mitsunobu

reaction using para-nitrobenzolc acid. Coupling of dipeptide with the P3 moiety
(prepared using standard methodology and exempiified in the examples section)
vielded tripeptide 6. Introduction of the quinoline moiety td the hydroxy! group of the
tripeptide 7 with inversion of stereochemistry can be carried out using either a
Mitsunobu reaction ar by converting the free hydroxyl group into a good leaving
group (such as a brosylate) and displacing it with the hydroxyl quinoline derivative 9.
For the synthesis of the 2-(2-amino-4-thiazolyl) derivatives, the quinoline used

- contains a 2-carbomethoxy group as shown in 9. Conversion of the carboxylate

group to the aminothiazole derivative is carried out by well known synthetic

"methodology an‘d is described and exemplified in WO 00/09543 and WO 00/02588.

Finally the C-terminal ester is hydrolyzed under basic aqueous conditions.
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tripeptide 7 with inversion of stereochem stry can be
carried out using either a Mtsunobu reaction or by

converting the free hydroxyl group into a good | eaving
%@@%@%@SUCh as a brosylate) and displacing it with the

$%%8ui nol i ne derivative 9. 15 For the sBfitHyaRp4000750

of the.2-(2-am no-4-thiazolyl) derivatives, the

qui nol I ne used contains a 2-carbonet hoxy group as

shown in 9. Conversion of the carboxylate group to

t he ami not hi azol-e derivative is carried out by well

known synthetic nmethodol ogy and is described and
exenplified in WO 00/ 09543 and WD 00/09598. Finally

the C-terminal ester is hydrodsh@®e2inder basic aqueous
condi tions.t -32, WO 2004/103%96 PCT/ CA2004/ 000750 R

Schene 2 xNO 1 plL NCGOM Mo NBr LIS L'N A
Lz 1/ /], 7RI os-*’\jk’ " BocN N A
BOON? AL BocN . O H'N OOHa Ove 5
18 21 R 0 L3 7 N O RPL N- bk BO/&LOH
Lz X=0, I\HGM%? 0 R e@@ xJI J-yaN? 4 or

o1 of EM‘-' Schene 2 iMes arether %°§t?q§\m
sequence f Or *halm ng conpound% ormul a

10

15

20

15 - 18

: Scheme 2 desctibes another reacfion sequence for makmg compounds of Formula

I In thlS case the quinoline mmety is introduced to the dipeptide in a similar way as
described in Scheme 1. Finally, the P3 moiety is coupled under standard conditions
to the dipeptide 21. Conversion of the resulting tripeptide to the final compound is
cairied out as described in Scheme 1.

SYNTHESIS OF P{ FRAGMENTS

P1 moieties of compounds of Formula (1} were prepared using the protocols outlined
in WO 00/59929, published October 12, 2000, and WO 00/09543,. published on l
February 24, 2000. In particular, reference is made to pages 33-35, Example 1 of
WOO00/59929 'a_nd Pages 56-69 , Eﬁcampl'e 9 — 20 of WO00/09543 for the preparation -
of 1-aminocyclopropanecarboxylic aﬁid P1 moieties. ' -

SYNTHESIS OF P2 SUBSTITUENTS

Compounds of formula 8 can be synthesized from commercially available materials
using the techniques described in Intemnational Patent Applications WO 00/59929,
WO 00/09543, WO 00/09558 and U.S. Patent 6,323,180 B1.

Examples of synthesis of different 2-carbomethoxy-4-hydroxyquinoline derivatives .
were carried out as follows: )
-33-



51. In this case the quinbline noiety is introduced

to the dipeptide in a simlar way as described in
Scherme 1. Finally, the P3 noiety is coupled under
standard conditions to the dipeptide 21. Conversion

YO RI1958%y| ting tripeptide to the final conpRfkiBA3084/000750
carried out as described in Schene 1. 10 SYNTHESI S OF

P1. FRAGMENTS Pl nvoieties of conpounds of Formula (I)
were prepared using the protocols outlined .in W
00159929, published Cctober 12, 2000, -and WO 00/ 09543,
publ i shed on February 24, 2000. In particular,

reference is made to pages 33-35, Exanple 1 of )

W00 15atesis @ﬁﬂ-cﬁ@ge@tk@@-@%{dmﬁwn@mg deriyeivesy was carried out from .

WD00/i0984 R sbHidifd Sniltics BaEREIM R 1A pRlcedure of : Unangst, P.C.; Connor,
1- am nocycl opr opanecar boxyl i ¢ -sai_d Pé [}Bl_etl e%‘-'ﬁ X .
SYNTHES) & HeforaceChem 2R EneS2 g0 1B | BF PREFIIP & gown
can hensveshemwzed from commercially avail abl e

materials wusing the techniques described in
I nternational Patent Applications WD 00/59929, 20 WO

00/ 09543, WD 00/ 09558 and U. SSchemedt 6, 323, 180 Bl.
Exanpl'es of synthesis of different CO.Me
2- car bonet ho>i_y- 4- hydr oxyqui nobi ne derivatives é co,Me
carried 8';” 5 f

2

Ll ows: . 33. 2004/ 103996 -, L
PCT/ CA20 Synt gesi# of OMe L NH
2- car bonet; 4- hydr oxy-lqui nol i ne deyd vative
carded out from the cw)épespahwdi ng anltl i nesktdccdy di ng
to the proce&@re of : Unangst, P.C.; Connor, D.gﬁ J.
Het erocyc. .Chem 29, 5, .1992, §097-1}0. The procedure
is shown in-5 schene 3 bel . hchgme I8 CO2Me L1t

_COzMe L1 0 0 NHz O OMe LNHPL2A JF MBO 3b heat Lz ~
3a 3c "L10 - N

-OH

240-260°C L
: : . ad

10 Briefly, préperly substituted anilines at the 2, 3 and/or 4 position are allowed to react
with dimethy! acetylene dicarboxylate and the resulting enamine is heated at high
., temperatures to effect the cyclization. '

The corresponding anilinés are commercially available or may requiré some well

16 known chemical ransformation. For example it can be that the nitro is commercially
available and is then converied to the carresponding amine by using a reducing
agent. Aiso when the carboxylic acid is commercially avallable, it can be '
transformed into the coi'responding amine via a Cu’rtius rearrangement.

, .

20  Further details of the invention are illustrated in the following examples which are
understooéi to be non-limiting with respect to the appended claims. Other specific
ways of synthesis or resolution of the compounds of this invention can be found in
WO 00/09543; WO 00/09558 & WO 00/59929 and in co-pending application
09/368,670, all of which are hereby incorporated by reference. '

25
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L/ NI O 240-260C L 3d OH 10 Briefly, properly
substituted anilines at the 2, 3 and/or 4 position are
allowed to react with dinethyl acetylene

di car boxyl ate and the resulting enam ne is heated at
WQRPO4ABMer at ures to effect the cycli zati on. PCAgA2004/000750
corresponding anilines are conmercially available or

may require some well -15 known cheni cal

transformation. For exanple It can be that the nitro

is comercially available and is then converted to

the correspondi ng am ne by ugj educi ng agent.

Al so when the carboxylic aci ?@@tﬁrﬁmrci ally :
avai | adrhperatuteseamgiben inldegres Ceipen diohtoraperoeniagea eapress a weight
Curti

det aj e gﬁ?er rrﬁf?aﬂ St h%ndo%élglrog r&ﬁ@ee%res?ggoiﬁhﬁétk{;@cﬁume relationship,
f ol | ounleRs séxtegrpiherviseni Nuclesr magnefisresonsuce (BIMFY spectra were

NOA- | |l iai I :
A ﬁer fergbltdb& n‘yérﬂ(err %@Effﬁz E@ﬁt}cjﬁ?et&pﬂﬁ '&ﬂ@ﬁﬂcﬁl sﬂlﬂgﬁ%) are Legorted in

esls or resolution
conpo ernﬂticm sFlasWélfﬂmaiegréaw was gagipsput an siijgs gel (S!Op.)

00/ 09 adcdidint o9 AasrBcntoribio 81%@1@%0 S22 end, B8y, Chem.,
appl i @%g g 2%%%368 670, al of whi ch are hereby:

|ncor§ b &% Bt ef erence. 25 -34 WO 2004/ 103996 -

PCT/ CA2004/ 000750 EXAMPLES. Tenperatures are-given in

567 C R Ehb i Sco B LIS BNIa0eS express a vel ght

of une re i'on ratios express a
Vol urTEQCbor\BﬂcquFhUMCBWMMI PBU: un8-diezatitygloiet.Ojundec-7-ene; DCM:

ot her Wcﬁl%ronﬁ‘égﬂél%abwﬁ iﬂr&pﬁa&%@%ﬁS%Ia(t&"‘ﬁﬁAScﬂﬁﬁérﬁﬁhethylamme

wer e recor ectrom

cheni &HE %hﬁilﬁPefOPﬂ?thﬂﬁm%EMﬁ é@Nrdimegﬁlqu@a'we» DMAP :

m : i @dlmetﬁbﬁﬁsﬁoqﬁvnamat wsepmmemtuﬁ?fda aﬁawtathglracetate HATU: [O-
iC [ |

cH'Forth gﬂ%ﬂtf :@ c?ﬁmﬁ? ,g%(lg@@et Propiugy heé?ﬁuor%om@lbate] HPLC:

Chem hlgh(pbﬁ‘ﬁ&)ancé Bqui@ &BnatogtapA & \nassispecronséy (MALDI-TOF:

‘the e RSiddif éégfslf)eﬁ%ﬁrlor%%n-ﬂme of Flight, FAB: Fast Atom

tent-buty oxycar

1, 8- diBepkprdmatloMs: meﬁ]bef&H 7ogihanol; Bhnvehenyl; R.T.: room temperature
dichl Q’(@[&iﬁ!zh)afé%bl.ﬁ%}l Mbtﬂj{ﬂ £ QRWUBARAT RRFHDBUN akBine: fert-leucine;

, D 2%A T%'IJU5 OZD(#H}Ienzotngzo?eml-yl? 1,1,3 3-tetramethy| uronium tetrafluoroborate;
TEA: tristhylamine; TFA: trifluoroacetic acid; and THF: tetrahydrofuran.

- EXAMPLE 1
Synthesis of P3 derivatives:
. 25 Synthesis of barbamate 4a

Qi?@ ﬂﬁr __*CL’"\‘;; o

4a -
THF (350 mL) was added to a flask containing carbonic acid cyciopentyl ester 2,5-
dioxo-pyrrolidin-1-yl ester (9.00 g; 39.6 mmol) and ferbbutyl glycine (8.24 g;47.5
mmoi) resulting in a suspension. Distilled water (100 mL) was added with vigorous

30 stirring. A small amount of solid remained undissolved. Triethylamine (16.6 mL;
119 mmo!) was then added resulting in a homogenaus solution which was stirred at
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THE (25HOme a")""\ﬂ)é(? ]

DI PEA: diisopropyl ethyl am ne; DVF: N,

N-di et hyl f or mam de; DVAP: 4 (di net hyl am no) pyri di ne;
DMSO.  di net hyl sul f oxi de; Et QAc: ethyl acetate; HATU:

(0 15

Va20MaIMt r i azol - 1-yl ) -1, 1, 3, 3-t et ranet hyl urRSITCAR004/000750
hexaf | uor ophosphate]; HPLC. high performance liquid
chromat ogr aphy; Ms: mass spectronetry (MALDI - TOF:

Matri x Assisted Laser Desorption lonization-Tinme of

Fl i ght, FAB: Fast Atom Bonbardrrent) Me: nethyl;

Mc OH: . Ph: | :
VTo BTSSR 25D, Pa TP vapSiathit anf A A EPREIERUHE finged with
Thg: weler (1BAMY). Therearion wasrendezetbasis byAte a@Hton of 1 N NaOH
2-(1

(L3020l 87946 il bipdortyh T ENUAEIONS (M9 e

tetr

trif | ebiegHeRiase agiified Wi d Nife! (C@&Orralhy@?%pld <gh. The turbid solution
EX\VPEd eﬁbéﬁteh Qﬁth Et@,&c E‘-@odemovmﬁ)l o8 emra%‘éw&yaﬁétﬁm @ and

carbamat e 4 @%ﬁmlg%q( o@d@?mw car bonl c

acid cyclopentyl ester 2,5- dioxo-pyrrolidin-1-yl
esterp aMofos Rafsdmol ) and tert-butyl glycine (6.24

g, 47 L ng in a suspensi on. Distilled
water (1 ) vvas h vig stirri A
smal | _ano og,;f—sso nyg sgLv d.g ,u\
Tri et fy&mYe (16.6 nL° N1T mml) wds ¥'h n adde

resulting ih a honobgenous sol uti on whi ch Vas stlrred
at -35. WD 2004/103996 PCT/ CA2004/ 000750 R T. After
218 hA splyionrpierbulylalsinerhenad egisrhydsechipde sait(255d; §uf® mmol) in

di | ut e;EtF\cm ML) élmtp@ﬁdxﬁé @0 ML) 2478 ﬁmﬁo@ﬁ@ésl dame&@éo C. Phenyl
render@ﬂ_o aS| C

It1qQn
final s @ﬁ% %@?3 ﬁb@amﬁ@aw’ﬁ t%#@éaeoleéﬁomﬁon
200 nithe eara;d!tmmmspammnuas stines dorarmini st DExl thahtaa RIT. ForH® h. The

{02, Rl el B2 A s 288, v

drifed (PApSOapted NeHCOsADOr 'aated(%(bargi brine ¢ b itied (Mg 8@, )aftered and
a Wﬂl b@agp%%tédﬂto(c%ta@}&he)cmdgfo%%ﬁ%d e AlarlcBRAes220ilN3.73 ¢; >100%;
assume . 89 mmol). The crude product (1.01 g; 2.97 mmol) was dissoclved in DMSO
. (6.5 mL) and cyclopentylamine was added dropque. The reaction mixture was
stirred at R.T. for 45-min and then diluted with EtOAc. The organic phase was

20  washed with 10% citric acid (2x), water (2x), saturated NaHCO; (2x), water (2x) and
brine (1x), dried (MgSQ,), filkered and evaporated to give the crude cyclopenty! urea
-Tbg-OBn product as a nearly colorless oil. The crude material was purified by flash
column chromatography with silica using hexane:EtOAc 9:1 to remove the less polar
impurities and 7.3 fo eiute the purified product as a thick colorless oil {236 mg;

25  95%). The benzyl ester product (936 mg; 2.82 mmol) was deprotected undera -
hydrogen filled balloon at R.T. in absolute ethanol {15 mL.} solution by stirring the
solution with 10% Pd/C (93.6 mg) for 5.5 h. The reaction mixture was filtered
through a 0.45 micron filter énd evaporated to dryness {o provide urea 5a as a white
solid (669 mg; 98%) '

30 "H NMR (400 MHz, DMSO-ds): 5 12.39 (s, 1H), 6.09 (d, J = 7.4 Hz, 1H), 593 (d, J
=0.4 Hz, 1H), 3.90 (d, d = 9.4 Hz, 1H), 3.87-3.77 (m, 1H), 1.84-1.72 (m, 2H),
1.63-1.42 (m, 4H), 1.30-1.19 {m, 2H), 0.89 (s, SH).
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OHOO 5a 10 A solution of tert-butyl glycine benzyl

ester hydrochloride salt (2.55 g; 9.89 mpl) in THE

(20 m.) and pyridine (2.0 nL; 24.73 mmol) was cool ed
O'C. Phenyl <chloroformate (1.30 ni; 10.19 nnvlg

ﬁ%@zﬁﬂﬁgﬁmﬂropmnse to the cool ed sol ution. THE/CA2004/060750

resul ting suspension was stirred for 5 mn at O'C

then at RT. for 1.5 h. The reaction nmixture was

diluted with Et OAc, washed with 10%citric acid (2x),

water 15 (2x), saturated NaHCO3 (2x), water (2x) and

or | 19 Gkl 5, SRRl e bR RSy A 10

obtai nt colorless oil
(3. 73‘1@099119@0/60055(5%&"908‘9 HaRbi §9%. The crude product
(1.01 g; 2.97 mml) was dissolved in DMSO (6.5 nl)
and cycl ogentyl am ne was- added dropw se. The reaction
m xt stirred at RT. for 45 mn and then

di ¢ ut S¢htuédib oEThIBareadi8e or gani ¢ phase was 20 washed
Wi th OO'ClStgfi : é (2x), water (2x), saturated

Na ; x) and brine (1x), dried
(MgS™M), filtered and evaporated to give the crude
cycl opentyl urea._-fbg=6Bn product as a nearly

colorless oid. Thefcrude mateyia r|f|ed by $ \
flash col ch%egﬁphﬁ@ )L/O

hexanepy 9:1 toArenove po ar mrrpurH’zf*’l eﬂ
and 7:3 to elute the purified product as a thick
colorless oil (936 ng; 25 95% . The benzyl ester 8a

d t
ﬁ;ﬁr ggé ﬁ‘( ?’@Pﬁg“ %3 bﬁ%‘ lg&ﬁl&va% (S'GI%LO%QQ rﬁﬂol&m BLNA (200 mL)

(18 mivps sddest q:y&}q:pglyylgm]npr(ﬁ A4 ntLh@TI 3 §’gl]1qi$ qud E"-ﬁs%%ﬂ% and the

Pd/ C (&34i6n MRturk Qs Stirkedat RTheorrzetacmeoﬁnxtmre(Ww dilutaawith E1OAC,

Lo r grssestet it fub sivento 56l of el Cof RRRBhGEH00 ..

nmy; 984D (3%) dnkll bivR( 1)l TDe MdaniciyBO~dSYiriedshver dshydeus MgBO,, fitered
g 8(9) %ﬂd e}ljapo te td fleld ?liﬂhsl-bg‘gpél &ﬂ:lo?én rtht&réa L s whitdRolid (3 70 g;
1. B4- B77yigld). 'Q‘H)N-tedibm&cmppeﬁyltm%re% %Q)g)Iuafghs(SMVed in

" 2H),  QoRSrkdted (46 r% Y6 38R 441 ARion was heated at a gentle reflux.

PCT/ CA2004/0Q0750 WM r
243, 0 ACTRAf T fgeyeactey gﬁg@ prg@i’ve%%rﬁ%oéﬁoe%t 0 afdngleptior copled
TFA,  GhizeNnt26)der@04sicEXpNBLEwih SolByamt lzesbisatefl aqueous solutlon of

‘Thi ou r[@aﬁ-?o&_ Y BFO%S&IV&{S%&EFAJ%OO HoSRoRa (3x). The combined EtOAc extracts

20  were washed with H.0 (2x) and brine (1x). The organic layer was dried (MgSO.),
filtered and concenirated to yield a beige solid (2.46 g crude). Trituration of the
orude material in hexane! EtOAc 95/ 5 provided, after filiration, the N-
cyclopentythlourea 8a as a white solid (2.38 g; 90% yield).

M NMR (400 MHz, DMSO- de) 5 7.58 (bs, 1H), 7.19 (bs, 1H), 6.76 (bs 1H), 434

25 (bs, 1H), 1.92-1.79 (m,2H), 1.86-1.55 (m, 2H), 1.55-1.30 (m,4H). MS; es*144.9
(M + H)" es™ 142.8 (M —HY.

Preparation of Thiourea 8b
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\ INNS H2ZNOIf A~HH B HZNH'O 8a To a solution of
felt-butyl isothiocyahate (5.0 niL; 39.4 molL) in DCM
(200 nL) 10 was added cycl opentyl am ne (4.67 ni; 47 3
o '?D foll owed by DI PEA and the reaction m xture

NP PPYWOF® R T. for 2 h. The mixture was dil LRC%CW‘E‘W"O"SO
Et OAc, and washed with a 10% aqueous sol uti on of

citric acid (2x), saturated NaHCO3 (2x), H2O (2x) and
brine (1x). The organic | ayer was dried over anhydrous
MySO4, filtered and evaporated to yield

N-t.ent - butyl -8 -cycl openbylth| ourea as -a white soli d
(3.70 g; 15 4% vyiel d). 8 Q
N-tert- but’;lzN N Nidyci op@nty t hrourea (3. 7W

di ssolved in concentrated HCl (46 m_) e da k

yel | ow sol ution was heated at a gentle refl ux. sﬁ\fter

40 min the reaction mxture was all owed to cool

R T. a&baurer &P 845 & mmabovasdissoived indoluene (50muld med rdnmmacetyl
to pHclaer'sIué/(etda gS@hlnﬁlmﬁnﬁasaao%a Uﬁ@rﬁ%g%ﬁ%%t t% forMhto

of ?ﬁro uct was extracte

The ¢ 8% PH@B‘"’E‘? Hone 19¢ mpquEe Wes Gricentiafethininwess aad dhe residue
( 23) aart!tidlfeldeébn)EtOIb endsFAGKCOAVBE vy t%érﬁéiphase was dried

soI [ d % I\Q@ ﬁl ?%'e cﬂ%?%‘rﬁr gﬁdrfgtﬁﬁg@ty%}l. Iellﬂ %ge Sotid s was

mat er digsolved ih'@ﬁammﬁmlﬁn amouttst Etproariddeitrated with hexane to give 8b as

B g o A S B e

5 7.58 ?ﬁt?s *1'1—@ Homosgne(ltmé 08 %) TFA CHGCB$L01199 %4. 34 25

(ks, 1 H), 192179(m211) 1.66-1.55 (m 2H),
155;,30 o\B, ges™ 144.9 (MrH)™, es: 142.8
(M H) L €Thi ourea 8b -37 WD 2004/ 103996

PCT/ CA2004/ 000750 S OO HZNINH2. S CI H2N)LH ~ 8b

Thi ourda {5 66 mofNugsNitbssol ved in f& ueh .
m-) andllert. Iat:etyl fhl ori de—t8-88 g, )
was adde® Then¥'xture was Beated at refl ux foS 14¢Ch

to give a yellow solution. The m xture was Sc
concentrated to dryness, and the residue 5 partiti oned
bet we dingitgnerogerire describes-tbose Fhieisingl doowensigiyrsivailapleayelopentyl

vas debag chRYigs ilsaebs tew-duwc@f}l é{r&md%%%%@ttﬁneﬁrég 8t

gi e a yel l.ow solid. The sol

SYNTHESIS OF 2-CARBOMETHOXY~4-HYDROXY QUINOLINE DERIVATIVES
EXAMPLE 3A

Synthesis of 2-carbomethoxy-4-hydroxy-?-methoxy-s-methylqumohne (AS)

Step A :
‘ ?H' . . i : . i ) . R ) -
2N o ' :
o” ™~
ﬁ/ +  PUC10% . ”2”\@/"\
: N

20 Al . A2 .

"~ To a solution of 2-methyl-3-nitro anisole A1 (5.1 g: 30.33 mmol; requireé ~30 minto
dissolve) in absolute ethano! (85 mL) was added 10% Pd/C catalyst (500 mg) . The
solution was hydrogenated under a hydrogen filled balloon at atmospheric pressure
and room température for 19 h. The reaction mixture was filterad through a Celite -

25 pad, rinsed and evaporated to dryness to obtain 2-methyl-3-methoxyaniline A2 as a
_ deep mauve cil (4.1 g; 29.81 mmol; 98 % yield). -' -
-38 -



di ssolved into a m ni mum anount of EtQAc and

triturated with hexane to give 8b as a white solid

(8.52 g; 75%. MS. (electrospray): 173 (MH)-175

%g{‘ Reverse Phase HPLC Honogeneity (0.06 % TFA,
4/.103 99

% 10 Preparation of Thi our eBCHEATEp4/000750

H2N. NH2 HQNy OV S SO 8C Using the procedure
descri bed above but using comrercially avail abl e
cycl opentyl acetyl chloride instead of
tert-butylacetyl chloride yielded thiourea 8c. - 15

SYNT
DER}

G, S R AR 3 o

2- car B9 hld:3)= 29%:dr oxy- 7- net hoxy- 8- net hyt qui nol i ne

( AS)

(500'ng). The sol:
hydriogen fil | egingg
roomtenperature
filtered through

StepAO O~ N Y O EtOH Pd/C, 10%H2 p 20 Al Hz
a solution of 2-nethyl-3-nitro anisole Al (5.1
18

So—tf}ggrnm requires -30 mnto di ssolve) in
absol ute et hanol (85 ) was added 10% Pd%%gatwal yst
r

tion was hydrogenat e, a

ogOn_ at atngispheri.c pressurie and
19 hogmguo 20 1 s
“el i t eyed5 pad, rfi%Ased and

ev@porated to dryn@ss.to obt A4
: 2 met Pivheti/ E@étﬁ&i@’cﬁéﬁrbé%tﬂsfﬁs%L Q@Q@nﬂ%ﬁvﬁa ddeﬁﬁrdbwme toa

9. WO 2004/ 103996
DT/ CaOioR B Bt s ¥ apiing A2 (3620 Spraci nideRH (100 mL)
Ho o g graatibly is@x@Bermin). The Gfixtdfe Wah; hefddEEH denti (fux 16?9 8%ours
Step ?oo@dzgm%! concentrated under vacuum. The crude material was purified by flash

10

15

20

25

column chromatography on silica gel with hexane : EIOAc (85 : 5) to provide, after
evaporation of the pure fractions, the product A4 (6.5 g; 23.27 mmot; 81 % vield).
Reverse Phase HPLC Homogeneity @ 220 nm (0.06 % TFA; CH;CN : Hz0) : 95%.

Siep C
GO, Me
MeO,C.__» . 0
BN oo diphenyi ether g N O
—
240-260°G o
A4 LA Y-

The diester M_, (8.5 g, 23.27 mmol) was dissolved in dipheny! ether (12 mL) and the
reaction mixiure placed into a pre-heated sand bath at a bath temperature of 350-
400°C. Once the reaction mixture attained an intemal temperature of 240°C (observe
MeOH evolution at 230-240°C_) a count of six minutes was begun before the bath
(temperature end point: 262°C) was removed and the reaction allowed to cool to
room temperature. A solid formed upon cooling which was diluted with ether, filtered

~and dried to give a tan brown solid (3.48 g crude). The crude material was
- chromatographed on silica gel column with hexane ; EtOAc; 5 : 5 o remove

impurities, then 2 : 8 and then 100 % EtOAc to complete the elution of the product fo
provide A3, after evaporation, as a pale yellow solid (2.1 g, 37% yield).

MS (M + H)*; 246, and (M ~ H); 248.1. Reverse Phase HPLC Homogenelty @ 220
nm (0.06 % TFA; CHiCN : H,0): 99 %.
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O Mao,

C HNO~Il + 0O%OM MOHHN O Mo heat A2

A3 A4 Dinethyl acetyl ene dicarboxylate A3 (3.6 ni,
29.28 mmol) was added dropwi se to a solution of

nmet hoxyani line A2 (3.95 g, 28.79 nmpl).in
@@0%%’8% (reaction is exothermc). TheP%’zi‘ﬁ??“ée"mO
was heat ed at a gentle reflux for 5 hours cooled and

concentrated under vacuum The crude naterial was
purified by flash 10 col utmm chromat ography on silica

gel

W th hexane : EtOAc (95: 5) to provide, after

evapqg;@tmipqmaf the pure fractions, the product A4 (6.5

Sﬁﬁép?@i’@éﬁ%‘fﬁbﬁ 'E'gé’e)es L Rev?@ﬁé@& r%ﬁ%&qgﬁgwm (B86)

Step C 1CO2N8. Me02c® ~J Q B HH.O di phenyi ethar ~O

N O Adb ~_R40- 260GidH A @] 15 Thewmstbester Ab,

(6.5 g, 2 molL)Awas dlved2 i nBdi phenyl r _© .
(12 M) a e reaction W x¥ure placed into's :

pre- heat ed §1and bath at a bggh tenperature of %go ~400

C. Once the reaction mxtur& attained an inter
tenperaturesof 240" C (obserwe MOH evolution atfr

230- 240 a_coyt of \ghx m nut gs v&gmpegume e COOMe
bath 20 ( st at ure _end C_was re

the reacti al | onedeoto C o oom t enper at

solid formed up og oieng WHI ch was"®@MPuted witl,

ether, filt¥e nd dried % give a tan brown soli "

(3.48 ¢ crude) Thecrude material was
chrorrg_@gg aphed on silica gel-.colum- vvith hexane :

ob 2 e riRebSiRT ET (o re L tes dRSPHE: pilige S and 1.4

25 pr diokate (AG/ rraﬁ)tihe reivapowat hexted msefxpat ygrebiomic acid (48%;

by Sk DR Rl Bk Me by el 29, Uiy comoitin

. ( o 06 o’b,thqrpy.i‘ditl@r@@meﬂuxpm) maagtglrwg an addltlonal 15 min. The reaction was

10

15

20

25

cooled to 0°C (ice bath), and sodium nitrite (2 23 0; 32.3 mmol) in H.O (20 mL) was
added over a period 6f 30 min. The stirring was continued for 15 min at OfC, then the
mixture was transferred to a jacketed dropping funnet (0°C) and added dropwise to a
stirred mixture of Cu()Br (5.34 g; 37.2 mmol} in H,0 (29.5 mL) and HBr (48%,; 187 |
mL; 147 mmol) at 0°C. The reaction was stirred for 15 min at 0°C, warmed to 60°C,
stirred for an additional 15 min, cooled to room temperature, and left to stir
overnight. The reaction mixture was transferred to a separatory funnel and extracted
with ether (3x 150 mL). The organic layers were combined, washed with brine (1X),
drted {Na»380y), filtered and concentrated to afford the crude product (7.99g)as a
red-brown oil. The crude material was purified by flash column'chrbmatography
(1:25 ultra pure silica gel, 230-400 mesh, 40-60 mm, 60 angstroms; CH.Clxas the
solvent) o afford pure 2—bromb—3-nitrdphenol B2 (45%; 3.16 g) as an orange-brown
solid.

MS 217.8 (MHY. Homogeneity by HPLC (TFA) @ 220 nm: 97%.

Step B

The nitrophenol starting material B2 (3.1 g; 14.2 mmo!) was dissolved in DMF
(20 mL) and to the solution was added ground cesium carbonate (658 g; 17.1

-~ 40



-39 WD 2004/ 103996 PCT/ CA2004/ 000750 EXAMPLE 3B
Synt hesi s of
2- car bonet hoxy- 8- br onp- 4- hydr oxy- 7- et hoxqu nol i ne

( Br Br HOI\IOzAHOI\IOZTOxi C
é’gm"é" 7% MBO NHZ cOMK::: | OE | B4 B5 8@: @]ZR}E%’“”"

AS step A5 2-Am no-3- nltrophenol Bl (5 g; 32.4 mmol)
was di ssolved in H20 (29.5 . nL) and 1, 4- dioxane (14.7
m.). The m xture was heat ed to reflux and hydr obr om ¢
acid (48% 16.7 nL; 147 mmol) was added dropw se over

?h per t*n?lﬂ)l)%ﬁov?l@d By Mel @@mmhg{gn?me iU d Rad Stitedi o8 Foom
erge ux ,.was an addlti o
e B e Suiohk e e dsathe A2l e it 1
ni t ri 260 v(R), R3siged vdd viatem(ok 200 mL ) Bhe @-@ 1nu)nL\)vaB|ed MgS0y,), filtered
“ added, .

20 nte i nrﬁ}é%fap érape%gb %ﬁorﬁ ° %u@ QP ]I-'?Hb'e‘% ﬁ%roéﬂgé&‘?g@’z@; %: 3.1 g) as an

t ranseepgesdlido a Jacket ed dropping funnel (0 O and

dded ¥ | 5.34
sode e R ARSI gL od (5

147 mmol) at 0 C. The reaction was stirred for 15 mn
at OCSte@mad to 60'C, stirred for an addi tional 15
r 0o

[ed.t t

over nf ahyTe-srrirdaBRRE E R Bt d Ml vacitselyB i g Footic acid

S epar eltidr pLY andrethareh(d 1 €xtbk)ate thib sohitibh wes hdded i8x pbBder (0.98 q;
TP gsﬂ'ﬁ&?g’h& n{ﬁrﬁb@§ rgd ?Q?@é(?@gs Wg:ﬁg gﬁaﬁéﬂhpp The Jeactson |

t o af FW‘@FGWFé divtad with waten 615 mi; Rtiglizedovity son%biaamnmd the

oi l. fb@u@tfebtﬁé‘cté@%rﬁrg gﬂLclzr%/{@ﬁ 50 wL). Fire i vaghires |(Né£804) filtered
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rosh, hoduBRatedH BRu TR e st piedir b ap ot Rine
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Step D )
To a solution of 2-bromo-3-methoxyaniline B4 (0.79 g; 3.9 mmol} in MeOH (7.6 mL)

20  was added dimethyl acetylene dicarboxylate A3 (0.53 mL; 4.3 mmol) dropwise at
0°C (caution: reaction is exothermicl). The solution was heated overriight at reflux
and worked-up. The MeOH was evaporated and the crude product dried under high
vacuum to afford a red gum, purified by flash column chromatography (1:30 ulira
pure silica gel, 230-400 mesh, 40-60 mm, 60 angstroms; 4:1 hexanelEtOAc) fo

25  afford adduct B5 (86 %; 1.16 g) as a pale yellow solid.

" MS 344.0 (MH)"; Homogeneity by HPLC (TFA) @ 220 nm: 72%.

Step E
" To a pre-heated sand bath at about 440" C(external temperature) was placed the
30 diester adduct B5 (1.1 g; 3.16 mmol) in diphenyl ether (3.6 mL). The reaction was
stirred between 230°C - 245 C (intemal temperature; MeOH started evaporating off
at about 21 5“(.‘;) for 7 min and subsequently cooled to room temperature. As the
. solution cooled the product crystaliized from the reaction mixture. The resutting
brown solid was filtered, washed with ether and dried under high vacuum fo afford
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Step B 25 The nitrophenol starting material B2 (3.1 g;

14.2 mol) was dissolved in DM (20 nL) and to the

sol uti on was added ground cesi um carbonate (5.58 g;
MO 2004/ 103996 PCT/ CA2004/ 000750  nmyml

1&012004’1@9% Mel (2.6 mi; 42.5 rmol). The mixt4 ‘é&‘%@%‘”"““’s"

stirred at room tenperature overnight. The DVF was

evaporated, the residue taken up in ethef (1x 200

m.), washed with water (1x 200 ni), brine (4x 100 niL),

dried (MgSH), filtered and evaporated to afford the

cr udeth2zhde meerBeiriolina B @fﬂd&c@&%'ﬁﬂ?ﬁ gYasla BrowA Solff) NRIR revealed

4 ty -by HPLC
'?fé&?ﬁ‘@spg%ﬂﬁt%%ﬁﬁ&“&%@% Bl en§| n?/t rganl sol e B3
( 1. OONNR (DMSD; #§0 IMHz)ak(1di misule/ef dattomersy MEB 108 QH);

d t 0 rTL To this,
28: ut P%ﬁoé\é/a%‘tg%nigher on@) @mg@hm( %6‘13 ) 17?5 IT:’TIS)| ).

The nixture . was stirred at reflux for 3.5 h and wor ked
up Theamre@ali on m xture was diluted with water (35

et ol ef Ak shbRes bRy P dRosc  aoioauiaoine (oo

dried (Na2S@GH) , f||tered a concentrated in ve
af ford #d grudeopr oductig, 2- r of®, 3 net hoxpaQi i lne nol5

B4 (91 % H g) a®_a' pal IOW0|BI, M5 20 . C
(MH)'; Ho Heity by HPL A @220 nm 95% _Step

D To a sol u] on of 2-brono-3-nethoxyaniline B4 (0.79
g; 39mml%|n l\/b(}l(76m‘3 20 was added di hyl
acetyl ene diccarboxylate A3 ¢0.53 n; 4. 3 mml) %

dropwisge.at X O fg,(cautj@n:. neacyi orbdoﬁ exovs

The sol ut] As heated ove 'gh ref Eux
wor ked- up. MeOH was ewvigpodate and the crude

product dri ed unq%%:f@h vacuum t c%Mord a re s9UM
purified by*flashJcol utm chfdmat ography (1:30 ultra ©

pure silica gel, 23400 nesh, 40-60 mm 60 angstrons;
"4:1 hewane /EtOAc) to 25 afford adduct B5 (86 %,1.16

SNt BB S WL O 311440 Do A FOTRSDSl i 7
sand Bad Andit 4alinxane {407 lﬁ(.)eifh@mmlre wesheatat to 8)'Cwatil most of the -
pl ac egoffd? @vere?’ig sglu‘ﬁﬁfli @@gﬁﬁh n%ém!e]wa]s cgao!ea 1 Cnﬁ‘&glb)ath') Dnd

dlpheng et her
dium nitrite 23 g, 32 mmol) in HZO (5 4 mL) was added over a period of 3

~_ hours to the brown solution. The temperature was maintained below 10°C during the
16 " addition and the stirring was continued for an additional 15 min at 0°C. This
. diazonium intermediate was poured into a solution of Cu(f)C! (3.8 g; 38.9 mmol) in

H,0 (18.5 mL) and conc. HCI (18.5 mL) at 0°C. The reaction was stirred for 45 min
at 0°C, warmed to 60°C, and stirred for an additional 15 min The reaction mixture
was then brought to reom temperature, and left to stir overnight. The reaction

20 mixture was transferred to a separatory funnel and extracted with ethér (3X 150
mL). The organic layers were combined, washed with brine {(1X), dried {Na;S0,),
fitered and concentrated to afford the crude product (5.83 g) as a red-brown oil.
The crude material was purified by flash column chromatégraphy {1:25 ultra pure”
silica gel, 230-400 mesh, 40-60 mm,-60 angstrbms'; 3:1 hexane/EtOAcas the

25  solvent) to afford pure 2-chloro-3-nitrophenc! €2 (48%; 2.7 g) as an orange sofici.
MS 171.8 (MH)" : Homogeneity by HPLC (TFA) @ 220 nm: 96%.
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stirred between 230°C - 245 C (internal tenperature;

MeOH started evaporating off at about 215 C) for 7

mn and subsequently cooled to roomtenperature. As

t W8 20mAbshs ON cool ed the product crystalli Zedpéf/@ﬂo&ﬁﬁmso
reaction mxture. The resulting brown solid wa

filtered, washed with ether and dried under h| gh
vacuumto afford -41." WD 2004/ 103996 PCT/ CA2004/ 000750

t he crude bronoqui noline B6 product (74% .0.74 g) as a
brown solid. NVR revealed this product to be a

m Xt UIRRlevbnidinatlrekorlind 8HhETBYP Redibh( DM, CHIR, 196i2)25(4), 446-
ok(1: é m xture of tautoners); M5 311.9 (M) z;

Honog ﬁny by. HPLC ( TFA) @220 nm 96% 5 EXAMPLE 3C

" Synt hesi s of

2- carm éhoxy 8-chl or o- 4- hydroxy 7- met hoxyqui nol i ne
(Co) \l@‘ HONO2 HO NOz MO NOz ¢ B A & Bl 2
C35 ¢ |Th9|mf@phemé®amn§ matsiale s st Nngohves dissaingd in DMF

COOMe (%m@.) bndd® t}Q@ séﬂﬁ!onl\% #ifed @Laﬁﬂd @es%.lpn carbonate (2.92 g; 8.96

2- Am n

G oo e s e 44 L7 & (pach o5 Midhere s sireskahieom

( f14t ; tﬁ’hberafﬁi’@ommgm r'{&eVMﬁF tﬂ@@bﬁbot‘eﬁed?iﬂ vecti drid thémssidue taken up
(0] e ut-lI O rea

O onpRE EE g vaehe f WotePlma ML gtifie U B T fhen ried

(21623 ayer CMgSQmﬁhb prganicidbaye( Basffilteted amd$va@tmadd tovasfordithe crude 2-

Pempor abty &riaHele 63 O0F LM MR e 15

addi t i amegsaeiyy HRLG (TFAY @B weri3mued for an
additional 15 min at 0°C. This

Step C

15  2-Chloro-3-nitroanisole C3 (1.38 g; 7.36 mmol) was dissolved in a mixiure of glacial
acetic acid (19 mL)/ethanol (19 mL). To this solution waé added iron powder (1.64 g;
29.4 mmol). The mixture was stirred at reflux for 3.5 hr and worked up. The reaction
mixture was diluted with water (70 mL), neviralized with solid Na,COj; and the
product extracted with CH2Cl»(3X 150 mL). The extracts were combined and

20  washed with saturated. brine and then dried over (Na,SQ,), filtered and
concentrated in vacuo to afford the crude product, 2-chioro-3-methoxyaniline G4
(100%; 1.2 g) as a yellow oil. This material was used as such in the following steps.
MS 157.9 (MH)"; Homogeneity by HPLC (TFA) @ 220 nmn; 86%.

25 StepD . :
To a solution of 2-chloro-3-methoxyaniline G4 (1.2 g; 7.61 mmol) in MeOH (15 L)
was added dimethyl acetylene dicarboxyiate A3 (1.0 mL; 8.4 mmol) dropwise at 0’C
(caution: reaction is exothemmict). The solution was heated overnight at refiux and
worked-up. The MeOH was evaporated and the crude product dried under high

30 vacuum o afford a red gum which was purified by flash column chromatography
(1:30 ultra pure silica gel, 230-400 mesh, 40-80 mm, 60 angsiroms; 4:1 :
hexane/EtOAC) to afford adduct G5 (74 %; 1.68 g) as a yellow solid.
MS 300 (MH)*; Homogeneity by HPLC (TFA) @ 220 nim: 90%.
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di azoniuminternedi ate was poured into a solution of

Cu(l)a (3.8 g; 38.9 moi) in H20 (18.5 nlL) and conc.

HCI (18.5 nL) at 0'C. The reaction was stirred for 15
warnmed to 60'C, and stirred for

gldgl2 ?0?%%329&15 mn The reaction mxture was t]ﬁé’rICAzoomomso

brought to roomtenperature, and left to stir

overnight. The reaction 20 nmixture was transferred to

a separatory funnel and extracted with ether (3X 150

m.). The organic |layers were conbi ned, washed with

bri nep®), dried (Na2504), filtered and concentrated

to af‘lfooé' Q'etﬂ%%teers%lg@ bﬁﬁ Fé%tut hao é%?ﬁér8§\§enﬁP§r§ﬂEé? Q/%%"E!aced the

oi | The crud

chr orfiRSRy 24w C@ﬁ ﬁ@ 9u$ §P’§“<Hh'ﬂéﬂphe§lﬂleﬂ@a (G@mi.). The reption was

mes h, stif8d Sthﬁﬁm 2@(00&&@5 CY(M@nal Qerﬂpé?&&@ ReBHARS dvBSorating off
or o- 3- ni t r ophenol '

2 v
%si’/oo 563 *&)1 b g 5% alhsgnfayty cheed 7908 ferppgyature. As the
I2_|8(r)r?1 ;;mmm godigd ﬂH@lp@d(Jthﬁgst@zBa Bronnthe Sdaftion m&tuV{)The re%\sultmg
e 10r
the sl sdsEREHSE Wil SRaP i s hBkigH fguih o
. 45 aifogt f@s qBinglimeHeEs (§3%: b3RaN8s adeigesplidy NMR I@weaiekd 18 product to
(1.3 i a hixdRe BNRalit ’f‘@%ad?érﬁérg |(l¥e?<9’ hdhoPiMfms)( 10 m -) and

FERULE e e e T

mmol ). The m xture was stirred at room tenperature
over nd iﬂl[PL Zl)'Be DVF was évaporated in vacuo and the
reS| Rkén up in ether (150 nL), washed with water

(150 $N'_l)the$1$ phe-carbomkditoxyt) -flucioed-hixinoxgH7irecthdfyquireriine (D5)

1.38 g) as an & solid. Ho naf t y=by

(MySH) z The orpga c phase was f.iltered and evapor gt ed

to afford t ‘2- chl oré-s ni §r ogni sol e C3 %9 <
ng “HPCC

@220 nm 93% Step C 15 2-Ch o- & nitroanisol e

"(1.38 g; gmgﬁgc, I()“byg?% di'ssol ved P a mixture of D3

glacial acetic acld (19 m L)/ ethanol (19 nlL)..To this

solutlonmﬁ%adgéd i ron pO\kvder (1.64 g; 29.4 mol).
The m xtureos s re:d a'} Plux for ?; 5Fhr arwl

wor ked up. Thefeacoti ok t ure _wds, db h .
water (.70 m_)Cneutrze with solid /an%lthe
product extracted with (3X 150 nl). extracts

‘were conbi ned and 20 waghed vvlth sat ur at ed. 5%*rl ne and

then dried over (Na2SO4), filtered and. b :
16 Slep A - . :

A solution of 2-fluoro-3-methoxy benzoic acid D1 {1.68 g, 9.87 mmol) and DIPEA
(2.07 mL, 11.85 mmol, 1.2 equiv.) in a mixture of toluene (8 ml.) and t-BuCH (8 mL)
were stimed over activated 4A molecular sieves for 1 h followed by addition of
diphenyl phosphory! azide (DPPA, 2.55 th, 11.85 mmol} and this mixture was
20 refluxed overr}ight. Reaction mixturé was filtered and the filtrate was concentrated
' in vacuo, the residue was taken in EtOAc (50 mL), washed with Hz0 (2x 30 mL) and
brine(1x 30 mL). The organic phase was dried (MgSQ,), filtered and concentrated
under reduced préssure. The crude product D2 (2.38 g, 96%) was used as is in the
~ following step. MS analysis shows the loss of Boc group: 141.9 ({(M+H)-Boc)’, 139.9
25 ((M-H)-Boc). ' ‘

Step B



concentrated in vacuo to afford the crude product,

2-chl oro-3-nethoxyaniline C4 (100% 1.2 g) as a

yellow oil. This nmaterial was used as such in the

f ol L Qwi teps. M5 157.9 (MH)'; Honobgeneity HPL
(%&Wé@%% nm 86% 25 Step D To a solution %‘E%CAM“‘E“"G"SO
2-chl oro-3-nethoxyaniline C4 (1.2 g; 7.61 mmol) in

MeOH (15 m -) was added di nethyl acetyl ene

di carboxylate A3 (1.0 nL; 8.4 nmmol) dropwise at O'C
(caution: reaction is exothermc!). The solution was

heat eGompeurn mh@z wg, Qﬂﬁsl rhtoIRWEs trded fh YR HCVaR xR Iution (from -

30 val G RAS B B 58S B FEECyaeb i eyt starting

flas hmetﬁﬂnamescfbllmswgeca hy ree(cﬁorSﬁmxwré was poricensated havacuo, re-

%glxane% %“é%g T o AR a%ﬂe @9@@%}8@%@0 (309 and saturated

yeP | obinge |Th@1 organis psw t{f«m;r@d (Mofitge ﬁitareqrar@yconmr@a(evmywe

@ 2201 "l (89%9 of ns"é’s é@o&%ﬂ/ v&&é&%@s E&E/a%’-ﬂ%é %%Wlﬁgstep MS:
Step F‘i‘]ﬁg('ﬁe heat ed sand bath at about

(exte er'lél‘?t?r ~ fhs pl aced the di ester adduct

C5 (1.68 g; 56mm|) i n di phenyl ether (6.3 nL). The

reactgg S stirred between 230 *C - 245 C (internal
MeOH started evaporating -off. 5 at about

2 15 Chnifiog D3 (hit 106136 moiod egs entrbined edh dindtioylacetane dicarboxylate

t e”peft\@t Yus 311_/‘\% ol PR Intki (2@% daﬂeIEEi_ﬂ{oﬂ %gtr?f uxed for 2 hours

crystal I'i zed fromthe reaction
br own P@fﬁfes*aﬂmmcqna%n’fﬁthte ﬁa'aess/\aéﬁ cadgimaterisl wWas planﬁ@d by flash

?g |3 e/ d chroREoghrBl elaGdWih @ (?@Igﬁ@/ﬁﬁ/bRA&)@o §iUd|3 ﬂfg' n{qugﬁaei:édduct Ddasa
% g ige soli reveal e S
?f%]bé"’oo*' Q éig %4%

produ ure of about 1:1 tautorrers

(K&t o/ phenol fornms). 10 M5 267.9 (M) ; "Honpbgeneity by

. HPLC g é‘% @220 nm 92% EXAI\/PLE 3D Synt hesi s of
2-car hoxy- 8-fl uoro hydr oxy- 7- met hoxyqui nol i ne ‘ :

(D5) The Mi@a@XadduMW@ q&mo vedin wampdiphars! ethadfmiy) end placed in a

from garddbith Bfdvousty heated to ~350°C. The internal temperature of the reaction

was monitored and maintained at ~245°C for about 5 minutes (solution tums

20  brown). After cooling to R.T., the desired 4-hydroxyquinoline crashed out of solution.
The brown solid was filtered and washed several times with diethyl ether to give,
after drying, quinoline D5 as a brown solid (0.51 g, 45%). MS: 252 (M + H)*, 249.9
(M = Hy. Mixture of 1:1 tautomers, 1TH-NMR (DMS0Q-ds, 400 MHz) 12.04 (s, 1H)
11.02 (s. 1H), 8.0 (d, 1H), 7.88 (d, 1H), 7.65 (m, 1H), 7.39 (s, 1H), 7.32 (m, 1H),65

25 (s, 1H), 4.0 (s, 3H), 3.98 (s, 3H), 3.95 (s 3H), 3.91 (s, 3H).
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MOp OoMv'" FHOOFOA3IpND, o\ of CD4 D5
off 15 Step A A solution of 2-fluoro-3-nethoxy

benzoic acid D1 (1.68 g, 9.87 mmol) and DI PEA (2.07

% 2011 85 mvol, 1.2 equiv.) in a mxture of toluene (8

Q2004139%BU0H (8 L)  were stirred over actiREHGAROHHQO0750

nol ecul ar sieves for 1 h followed by addition of

di phenyl phosphoryl azide (DPPA, 2.55 ni, 11.85 mol) .
and this m xture was 20 refl uxed overni ght. Reaction

m xture was filtered and the filtrate was concentrated

I n vasdapeLdde residue was taken in EtQAc (50 ni),

\3?3 2%%8%%532%% %)éﬂ?égbom ,\ﬁgigglﬁl)et b}F : qnl%e)%&éﬁ% gﬂ;@nptt?-uoxyqumolme (E8)

concentr at e@y udnder reduced ssur The crude Q
product D2 (243819, 96% vva s i thesn Nio_
foll ow ng step: @Ioss—of Bo -
group: 141.9 -Boc , ((M H) - Boc)~. E3

D2 (2.28 ¢gomerakGropdwiich was treated - with 4N HCl/ di ox@ane
solution (from Aldrich) (10 nL, 40 mmol) for 60 m
and HPLC anal ylS|s st}%/ﬂ\ed that tihe stgting nmateria
was fully consl on_migxtNige wls  -HO N* -

Step B -44. WO 2@64/ 103996 PCT/ 01&2004/ 000750 Con‘poEnd

concentrated i (2E€U@g I €e- d| sso J in Et OAc and
washed with water, saturated ACRB (aq), and

sat ur at eg, 5 brbn The organi ¢ pha$é was dried E4
(MS™) , %band concentrated to give. 1.18 ¢
(88% of Ags oil, which was used-as is in
the foll ow ng step :Ol.,41.9(M+ H ", 139.9 (M -
H-. Step C 10 D3(1518g'.36 foi ) was
conbined wit® acet ytene di bOxyt ab€ A3
(1.45 nL, 10.0 |n met hanol . The reaction

was refl uxed Tor 2 s bef ore bei ng [con&@ntrated to
dryness.. The cr udeE-,-materl al was purifi & by flash

chronat ography eluting with 911 (hexane/ EtQAc) to give-
t he | adduct D4 as a yellowoil, (1.27 g, 549%.

5 The amide E1 (5.0 g, 30.63 mmol) was dissolved in a mixture of acetic acid (5 mL)
and sulfuric acid (10 mL‘) and cooled to 0°C. A mixture of nitric acid (70%, 3 mL)
and sulfuric acid (2 mL) was added drdpwise after which the solution was warmed to
R.T. and stirred for 1 h. The reaction mixture was then poured onto crushed ice and
filtered (after the ice had melted but the solution was stil cold) to yield the desired

10 compound E2 (5.8 g, 91%) which was carrled forward fo the next reaction without
further purification. MS ES! = 200.0, ES™ = 206.9. (Ref: Giumanini, A.G.; Verardo,
G.; Polana, M. J. Prak. Chem. 1988, 181).

Step B

15 Compound E2 (5.8 g, 27.86 mmol) was treated with 6\ HCI solution (5 mL) in
MeOH (10 mL) and heated at reflux for 48 h to yield the desired product E3 (4.6 g,
99 %). RP-HPLC indicates full consumption of starting material (Rt {E2) = 2.6 min.;
R: (E3)=3. 9 min. ). The mixiure was concentrated and employed in subsequent

' reaction without further purification.

20 '

Step ©



15 Step D The M chael adduct D4 was dissolved in warm
di phenyl ether (6 nL) and placed in a sand bath
previously heated to -350C. The internal tenperature

t tion was nonitored and mai ntai ned at -245C
Q%Pzgﬁg&ﬁag m nutes (solution turns 20 br own) PCEEAWP4/000750
cooling to R T., the desired 4-hydroxyqui noline
crashed out of solution. The brown solid was filtered -
and washed several times with diethyl ether to give,
after drying, quinoline D5 as a brown solid (0.51 g,

459 ;

L

1 1. 02Water (3§p51 %0 followed tpg)the pddition ef sodikpn, nitited8.3(@rP3.33 mmot in
., TwaRr (BSmLYL M a sZpé’rgte(f@sk \haﬂ!acéii 2mixéRe bPwatdf M4 ) Bnd sulfuric

525 35 b0 he Roien o s bl bsey e anmmb;rz')ei soluton was

Sy ht heddes! dobpwise while maintaining a boil. After the addition was oomplete boiling

ﬁec ar g@%ﬁggé(d 1%1» § n-ﬁ’,—}_ﬁ?& {P]EH{P ﬁ”’%){igék?‘%{’"ﬁ i e Fé)% ség{fm%%rbonate

E2 Coﬁ‘l*?ﬁllﬂ'@ wislle e908ing il afribe hatls Thelproduet €4 e cd-withi@gNEI®AC and

. r E6 bo@@ntﬁ—ﬁed M1 Barkbréd¥bvidRuSigdid B4 .08 37 %5 whith was

of f
: emp]oyed in subsequent reactlon without further purification. MS ES = 210. 9

10
Sten D .
Mel (1.42 mL, 22.74 mmoal) was added to a solution of the starting phenol E4 (1.9 g,
11.37 mmol) and potassium carbonate (2 g) in DMF (25 mL) at R.T. The mixture
was heated at 50°C for 2 h and then cooled to R.T. EtOAc was added and the

16 - solution was washed with water (3x) and the aq. layer was then extracted with
EtOAc. The combined organic layers were dried, filtered and concentrated to yield
the desired methyl ether E5 (2.0 g, 97%). "H-NMR (CDCls, 400 MHz) 7.62(d,d =
8.4 Hz, 1H), 7.13 (d, J = 8.4 Hz, 1H), 3.74 {s. 3H), 2.48 (s, 3H), 2.36 (s, 3H).

20 StepE
'Ten percent (10%) Pd/C (200 mg) was added to a solution of nitro s’cartmg material
E5 (2.0 g, 11.04 mmol) in EtOH and placed on a Parr shaker-under 40 psi H, -
atmosphereé for 2 h. The solution was filtered through a pad of silica/Celite, rinsed
with MeOH and concentrated to yield the desired aniline E6 (1.5 g,‘ 90 %) which was
25  employed without further purification. ' ‘

StepF
Aniline E6 (1.9 g, 12.65 mm'ol) was pombined with dimethylécetyiene dicarboxylate
A3 (2.32 mk, 18.85 mmol) in methanol {3 mL). The reaction was heated at reflux for
30 2 h before being concentrated to dryness. The crude material was purified by flash
chromatography (9:1 hexane/EtOAc) to give the Michael adduct E7 as a yellow oil-
(2.8 g, 76 %). 1H-NMR (CDClg, 400 MH2z) 9.45, (s, br, 1H), .89 (d, J = 7.9 Hz, 1H),
6.47 (d, = 7.9 Hz, 1H), 5.35 (s, 1H), 3.74 (s. 3H), 3.70 (s, 3H), 3.65 (s, 3H) 2.27 (s,
3H), 2.24 (s, 3RH).
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Step A5 The anmide EI (5.0 g, 30.63 nmol) was

di ssolved in a mxture of acetic acid (5 nL) and

sul furic acid (10 nL) and cooled to OC. A m xture of
(70% 3 nmL) and sulfuric acid (2

gggzmﬁdﬁgggnse after which the solution was #%&%@W p00750

R T. and stirred for 1 h. The reaction m xture was

then poured onto crushed ice.and filtered (after the

ice had nelted but the solution was still cold) to -

yield the desired 10 conmpound E2 (5.8 g, 91 % which

was carried forward to the next. reaction w thout

furth rification. MS ES = 209.0, ES- = 206.9:"

( Ref. nini, A G,; Verardo, G ,; Polana, M J.

Prak: Toadishasiogiyct BT 1as c&sepeasml\&a:ﬁodmmnmcéﬂﬁz (10mB) ghd placed in

27 86 a"@gﬁ%}ﬁ? i aﬁc{@g % H"ké @ ﬁ%%.%f]tepser%ﬁié?éf)t{\% feaction
de§| r é‘@sﬁ?%ﬁr@f’ f@i“*@'ﬂe@a@'%@@f%bomﬁ-mim@ (sotiitiomtuerss brown)
f uI I ~ @A0 SoERd toCR‘lT i whicA kit BESIRH '4ﬁ4yd{o\%cgﬁr5%ﬂe Pre€ipitated out of

&
c 0 n cefl f’ﬁé‘?’é 5%%\ REPWa ﬁﬁﬂ?@%ﬁlﬁeﬁiﬂ%ﬁéﬁﬁeﬂ% Hoes with diethyl ether to

wi t hogivefquinbliver Egas a faliomibrawn sdlid aﬁb Ry (A0 §\@8 %). 'H- NMR

o SRRSO 2R o 1 2%62 '8 Bty 404 e
mt8l ) 3t 3.8(fsePH)( 245 (A pHE2.39G, BH). owed by the addition
of sodiumnitrite (2.3 g, 33.33 mol in water (6 ni).

In aﬁ arat,ﬁ:flask was placed a m xture of water (14
ri

nmn) a acid (1.5 nL). This soluti.on was .
br ouglayntrmsrseéﬂzsnarmﬁembﬁmtﬂwmxw—hﬂhos@lmhbﬂﬂl Y&Rofine (F4):
. added wi se while maintaining a boll.
"the' a ron was conplete, boiling was cont| nued for

5-min and tie mxture then poured onto icelsodium
‘carbonate itxture,while cooling in an ice batfy The
‘product we@” cﬁ?ﬂ%d wi th aqg Ft OAC Expid concén @
to yield a da owﬁ"ws gqi’qwd—BFTTOOg, 0Q

whi ch was errpé,‘oyed i n subsequent ‘' reakdfi on w thout
f #Pt her purification. MS ES = 210.9. 10 Step D Mel F2

(1. 42 Twla su@Rerdibnrof@in)sthykS-nittbdaidole F1g1 smbyg QO ﬁmﬂfl) it Bﬁsoiute
startingB ot ass
car bonat A rtgé‘ )Eés ﬁ?ﬁg %5/ rﬁ@cgf’ﬂaw)‘% Qtslﬁp@r‘smn was
hy rogenate under 3 hydrogen filled balloon at atmospheric pressure and room
temperature for 6.5 h. The reaction mixiure was filtered through a Millex 0.45 micron

20  filter and evaporated to dryness to provide 4—methyl-m—anisidine F2{1.22g;8.89 -
mmol; 87 % vield) '

Step B
' o . CO,Me
1\![90‘.“,('5\',/|
HN ) -~
. e
F2 _ F3

25  Dimethyl acetylene dicarboxylate A3 (1.1 mL., 8.95 mmol) was added dropwise to a
solution of 4-methyl-m-anisidine F2 (1.22 g, 8.89 mmol) in MeOH (20 mL). Caution
the reaction is exothermic. The mixiure was heated at a gentle reflux for 4 hours,
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was heated at 50C for 2 h and then cooled to R T.

Et OAc was added and the 15 solution was washed with

water (3x) and the agq. layer was then extracted with
combi ned organic layers were dried

Efvﬁggor“egggnd concentrated to yield the desi r BT/ GRg0ps 00750

ether E5 (2.0 g, 97% . 'H NWMR (CDCl 3, 400 MHz) 7.62

(d, J = 8.4 H, 1H), 7.13 (d, J = 8.4 Hz, 1H), 3.74

(s. 3H), 2.48 (s, 3H), 2.36 (s, 3H). 20 Step E Ten

percent (10% Pd/C (200 ng) was added to a solution of

e e ki s LAy M o
at nmos ﬁﬂ'@P‘@ CSW%O%PWWB silign gel with b@t@ne t EXOAcdBR. 5 hy.S)ighprovide,

‘a pad aftér siaorabdrCsitid fire frb@iBAS thé!wdtéétel}%@dc#@g 8 ;6 B. 44 mmol; 73

conce@akgﬁﬁd to yield the desired aniline

90 % was 25 enployed wi t hout further
pufification. . Step F Aniline E6 (1.9 g, 12.65 nnDI)
was C jaed with dinethylacetyl ene di carboxylate AS
(2.32 , 18.85 mmol) Iri nethanol (3 nlL). The
reacti on was heated $¥®Mpeflux for- 30 2 h before being
concentrated t &%

purified by flash g

ess. .The crude matefi al
Pfi KNI OBLQJ rdinbny) oft@r I
gi ve t he M chael add E7 as—ayet| ow oi
% . 'H NWR (CDC 3, o*/ z) 928@80°¢'s, br, 6. 89

(d, J = 7.9 Hz, 1H), 647(d J—79Hz 5.35
(s, 1H), 3.74'(s. 3H 3.70 (s, 3. 65 (s B 2. 27
(s, 3hp dieateP B3 (58 9,344 madl \M@dﬁﬁ@@%dﬂ @nyl ether (5 mL) and the

ke o s e e abaé?? i

a 18ando® &t Aner %lr%ﬁ%q)rymh@ue sttbines! argisRMal Eimeraturé ef AIC, a count

t enpepativg ﬁnr@ﬁestvl}b% He?@%éf&% thég §va§‘?e]+15 El%ﬁ fhe reaction allowed to
rralntal d at - m nut es on

turns °B "btﬁﬁ'pﬁré‘B\r%a"ec“ag‘Fi A soligt forprduron epefisg whish was diluted
desi r enthétHey ditereyt and tidd rteguw QEtOWnts%ﬁ&@) creée containing both

| il
Sever oisrifs B B8l OrabaRions. {he oRiie ektorhy e iates wit
adba WQ%W%E@M fﬂf@tadcandfdrieai techrpvidgthe Todéot ergididdntdr of the
1|'|- NVietHyieltirofne 88uAMHE bs & %Qti%(sﬁhd @%5 rné'_qwigle@g) (s,

3 80 ?@moséueﬂv% LE’éTF@@ 220301:08%. 3H). EXAMPLE 3F

- Synt hesi s of
‘2-car m&% 4- hydr oxy- 7- met hoxy- 6- met hyl qui nol i ne

( F4)
Synthes:s of 2-carbomethoxy-4-hydroxy-[1,3]diexolo}4, S-hlquinoline (G5)

Step A : ‘
'O%COCH I3 N_O
| — Uyr
c} ' G2
To a refluxing solution of commercialiy available 2,3-methylenedioxybenzoic acid G1
(485 mg; 2.92 mmol) in 1,4-dioxane (8.0 mL) and t-butano} (2.5 mL) was added TEA
25 (430 pL; 3.08 mmol) and diphenylphosphory azide (DPPA, 630 uL; 2.92 mmol) and

' _ refluxed for 10 h. The mixture was evaporated, diluted with chloroform, washed with

5 % citric acid (3x}, water, saturated sodium bicarbonate and brine, dried (MgS0,),

ﬁltered and evaporated to provide the crude product. Flash column purification on
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Step AO I+ GNO' NI Of. + Pd/C, 10%EtCH 15 F1
H2 F2 To a suspension of 2-nethyl-5-nitroanisole F1
(1.54 g; 9.21 nmol ) in absolute ethanol (15 ni) was

d/ C catal yst (249 ng). The suspens
a‘?}g?@é‘éﬁ}g%id under a hydrogen filled ball oon 5&’“2004’000750

at nospheric pressure and room tenperature for 6.5 h.
The reaction mxture was filtered through a M1l ex
0.45 micron 20 filter and evaporated to-dryness to .
provide 4-nethyl-manisidine F2 (1.22 g, 8.89 mol;

I GBI o N et i

di car@®%{9at@p3 (1.1 m., 8.95 mml) vvas added

dropwi se to-a. _.solution of 4-nethyl-manisidine F2

(1. 22 g 8.89 mmol) in MeOF1 (20 mi). Caution the
‘react s exothermc. The m xture was heated at a
gentle reflux forfﬁohoHrs -48 WD 2004/ 193996

PCT/ CA2004/ 00075¢ efmj concents at &d Ao,
vacuum The crude r| | lwas purified byas_h

col umm chromat ography on silica gel with hexagg :
Et®Ac (92.5: 7.5) to ffovide, after evaporation. of
the puneasédmmn@ﬁmerrerm (A5 s M. Aol \AFaBd(sboESecgm 6. 44

" 4M %IClld0 o&éneel ?Q, 0 m%.‘) and gtﬁ"recd at room tempera%ure fof 1 hr. The solvent was
evaporated and the residue diluted with saturated sodium bicarbonate (few mL.) and

1 M NaOH (1 mL), extracted with EtOAc (2x), dried (MgSO.), filtered and
10  evaporated to dryness io provide the crude 2,3-methylene dioxyaniline G3 (168 mg;

106%).

Step C . )
: - ’ S o o : T COMe
/—Q Meozc\[//"l )
0 - O\
@/NH2+ 0 % 0" fireoH . L0

' o . heat ' _
G3 7 M G4

15  Dimethyl acetylene dicarboxylate A3 ('i30 uk, 1.06 mmol} was added dropwise to a
‘solution of crude 2,3-methylene dioxyanitine G3 (148 mg, 1.08 mmol) in MeOH (2.5
mL). Caution the reaction is exothermic. The mixture was heated at a geﬁtie reflux
for 3 hours, cooled and concentrated under vacuum. The crude material was
purified by flash column chromatography on silica gel with hexane : EtOAc (9 : 1) to
20- provide, after evaporation of the pu're fractions, the diester adduct G4 (185 mg;
' 0.662 mmol; 61% yield). -

Step D _
COMe _
Meozcj) o o o
HN\@O diphenyl ether g IN\ 0
o
240-260°C
G4 oH G5

25 The diester G4 (180 mg, 0.645 mmol) was dissolved in diphenyl ether (2.5 mL) and
.\ - 50 - )



HN p di phenyl ether N,, O 240-260C OH F3 F4 The
diester F3 (1.8 g, 6.44 mmpi) was dissolved in

di phenyl ether (5 nL) and the reaction m xture placed

[ re-heated sand bath at a bath tenperature of
3‘%2(108”%6%“C Once the reaction mxture attai REHCAH04/000750
internal tenperature of 240'C, a count of five

m nutes was begun before the bath was-renpved and the
reaction aflowed to cool to roomtenperature
overnight. A solid forned upon cool i ng whi ch was

S dil Uttﬁ@'rea\ﬁ{f&nhn | N '

br own. 50110 ] 9%!?@;5 acc-.fd' latro ég %ﬁ%ﬁhgg #1%’(3 bih tgmperature of
r egi o18HRGs Onge merfeathé Muremﬁép@tﬂ ﬁn bgrnal feraparatuckeof 250°C
mat er{obdernadigeOH le%l[lﬁineéi 2%1250 %ﬁ a3 o8 b was be egun before

filt th t
: olf t ﬁtéegﬂ@{(}ﬁvpaﬁ?%% g, Eantr g%g} wgmr%%(zgg 9@{ q?mg\ﬁgalg:ggq glowed to
( 2545 cwgl, to 19 'genq:lede)ture Aaalfemedd upoh tobiily WhichRfls diied Yith sther,

h f ,
2 car omet xy 4 tﬁ%%%‘f%% g?@f%’%&'%ﬁ[ G5 SR T op ) Riyfication
( Gp) : Wasgpbjpapire and tOMieDaly @ used aSEuGRinToe Bllowehd mectas.,
Sol utmgmafH)cmrg L wyaupi 4 abl e

| enedi oX ben20|c acid GL (485 ng, 2.92 moi)
|n 1%%&1&99%49@3’( l@fﬁff\)a@c?zfmﬂms&ﬁ(@l (2.5 m) was
atided TEA 25 (430 L; 3.08 mmol) and '
di phexny; horyl azide (DPPA, 630 L; 2.92 nmol) and
refl uxe or 10 h. The m xture was evaporat ed, diluted .
Wi th Whﬁsdﬁ qimpanham;bxm-tt-hydrsxyf@;s»dmydmaurolz Gaﬂﬁumolme (H7):
wat ergiesat ur at ed sodi um bi carbonate and brine, dried

MySOA), filtered and evaporated to provide.the crude

product. Flash u pgri fication on],-49. W

2004/ 103996 PCT 00750 _ sjli NwitrChexane
Et OAc (75: 25) pr ded the pure Boc-oarri onpound

‘@ (257 my; 37%. §yep B O NyO-.i NHZ . o

15 Triethylamine (5.0 mL, 35.6 mmol) was added to a flask containing the amine H1
(2.0 mL, 17.8 mmol) and dichloromethane (100 mL) under an atmosphere of
nitrogen. The contents were cooled in an ice péfh and trimethyiacetylcﬁloride :
(3.3 mL, 26.7 mmol) was added dropwise. The reaction was allowed to warm slowly
to R.T. and stirred for 14 h. at this temperature. The reaction was guenched with

20  NaHCO; saturated solution and extracted with EtOAc. The combined organic layers
were dried, filtered and concenirated followed by flash column chromatography (4:1
to 1:1 hexane: EtOAc) to yleld the des;red product H2 as an off-white sohd (3.7g,97

% vyield).
256 StepB .
. H
)<H/H ~0._ Ln;BuLi,THF. H . o
) \©/ 2. [} ~
_ VAN .0

. . H3
n-Buli (15.9 mL, 1.6M, 25.5 mmol) was added dropwise to a flame dried flask
containing a solution of the starting amide H2 (1.6 g, 7.72 mmiol) in THF at 0°C
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i OG 5 & The Boc starting material & (257 ny;
1.08 mnol) was dissolved in 4M HCI / di oxane (5.0 m -)
and stirred at roomtenperature for 1 hr. The sol vent

ated and the residue diluted with saturated
‘;@gimoﬁ)ﬁgﬁ%’%r bonate (few nL) and | M NaOH (1 REJ/CA2004/4000750
extracted withEt OAc (2x), dried (MJSO™4), filtered and
10 evaporated to dryness to provide the crude
2,3-nmet hyl ene di oxyaniline G3 (158 ng; 106% . Step C
/."O O @2C ~ COZMe - ONHO \ 2 O0o" MOHHN_ Oo
heat ~ A3 G4 .15 Dineth acetyl ene di carboxyl ate
A3 (14T argqn-RoiRR funegialio @E@qua@gq\/p@@r whena-Buli was added.
sol utTrersahftion mad elldved-towahiy koA 16 ROK AR islirdiol31 k. 548 solution
ng, tion the reaction
is e%Qfaedrw é‘)"'413' w{%@%"% o, 9:26Jempl) was added
r ef | Wopwise. Thelsolutien wasoallowed amzlowlgmeﬁ&as 23 edquendifdd with NaHCO,
Vaf UliRurdiag seilisie eﬁ?atc?eﬁ'vﬁ{h I%’{@ d?%ép' i Efef eﬁé)?ghrgen rated followed

col uggw chromat ogr aphy on si
Et OACPY("§Sh £9lug Chiomstagiartvg (4: éntq bﬁ hewwlaw acaiatef totobtin the

ur e deshed | ml‘iﬁot!-B e.odigesd
e s g e b ot ek SOy i e e
yi

et her 0-260C 4 OH & 25 The di ester 4 (180
ny, 0.645 mmol ) was di ssolved in di phenyl ether (2.5
Mg ) -50 WD 2004/ 103996 PCT/ CA2004/ 000750 the
react’ mxture pl aced into a pre-heated sand bath at

a bath tenperature of QH
/K(',;‘, o BBl OHOl, /j<n/{;| o
T I

A BBra solution (26 mL., 1.0 M, 26.0 mmol) was added dropwise to msthyl-ether H3 -
in CHzCl, at 0°C. The solution was slole warmed to 23°C and stirred for 14 h at .
R.T.. The reaction was quenched with 1M NaOH solution and extracted with EtOAc

16 and CH,Cl; to obtain a mixture of desired product H4 and some uncyclized dio!.-
Homogeneity by HPLG (TFA) @ 220 nm : 99%. |

/k[( Z o Hol (GM)

. MeOH
20 HCI{4.0mL, 8. OM) was added to a solution of amide H4 (0 279,1 22 mmol) in
MeOH (4.0 mL) at 23°C. The reaction was then heated to reflux for 48 h, NaHCOs
(saturated, aq) was added and was extracted with EtOAc. The combined organic

. layers were dried, filtered and concentrated to obtain the desired aniline H5 Wthh
was of sufficient purity to employ in further transformations.

Step D

25
Step E
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(5.0 L, 35.6 rfmd) was added

350-400"C. Once the reaction mxture attained an
internal tenperature of 250 C (observe MeCH evol ution
at 220-230C) a count of six mnutes was begun before

t h enperature end point :262C) was renoved and
t‘ﬂézﬁogég?ﬁ n allowed to 5 cool to room tenper&tTifa2004000750
solid fornmed upon cooling which was diluted with

ether, filtered and dried to give the crude

di oxyquinoline G (125 ngy; 78-% . Purification was

not required and the material ‘'was used as such in the
following reactions. Ms (M+ H)'; 246, and (M- H)-;
248.1. Honog Pty by HPLE JFA)M FFZOMe%LE'&ﬁS% 0 ..

EXAMPLE 3H S t}sshs GiEN ——
- - di hydro-furof 2\(] I nol

2- car boret hoxy- 4-'hydr oxy-+ .
ine (H7): " Stgp,A H2N O NG, "HL H2 15 Tri et bgani ne

to a flask. containHag
the api - Mol pINels oluti
(100 m?wbé%&iﬁ%’%ﬁ%%%ﬁ%?ma e o SR TR Sotuton of
cont efdl e\,\l,i.‘[r1 .{Q)g)pé’@ mrﬁolg;q NieGH K30 MLAALR.T. The solution was heated
g ri nei_ahyjlm«_:lfet Yhe bcbfu_rd & 1. 3nd alrﬁaturﬂé? Klam@}ﬁﬁo)l'i\@rals Q@cﬁet%‘.jThe .
r reactiQ 0 0 warm sl o\ 0
0 6P 8 AR 2 S ST e e e
r eact ¢liiad, itetedjareheineshtratedfolRBrelldBORcatidr5yelz2E column
| ut jgi ' nhi
ol o St} s 4R e SRURIET o o o

foll owed by flash colum chromatography (4:1 to 1:1
hexangtebtFOAC) to yield the desired product H2 as an

. off-white solid (3.7 g, 97 %yield). 25 Step BH |,

/O1 / NO x-Ho Xy r LI, THE H2 H3 n-Bu
n., 1.6M 25.5 Qed @nopwi 4e9.8-q B,
dried flask limf%? : §
CO,Me ‘
o - HE : T HY
A flask containing starting olefin H6 (0.29 g, 1.04 mmol) in diphenyl ether (2.0 mL)
was lowered into a pre-heated sand bath (350°C). When the internal temperature of
the reaction reached 225'C, the flask was heated for 6-7 minutes during which time
the internal temperature rose to 240°C. The reaction mixture was then removed from _
15  the sand bath and allowed 1o slowly cool to R.T. A precipitate formed upon standing.
Diethyl ether was added and the solution was filtered. and rinsed with additional -
diethyi ether tq yield a light-brown solid H7 (0.20 g, 77%). MS 246.0 (MH)*.

EXAMPLE 3J
20 Synthesis of 2-cérbomethoxy-4-hydroxy-8-methylthioquinoliné {J3):
. Sfep A :
o o ‘ - COMe
. MeQ.,C. = .~
HN e 0/ j/l s
N N MeOH HN

O a3 heat ' .

J1 ’ J2

Dimethy! acetylene dicarboxylate A3 (5.21 mL, 35.91 mrol) was added dropwise to
a solution of 2-methylmercaptoaniline J1 (5.0 g, 35.91 mmol) in MeOH (100 mL).
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containing a solution of the starting amde H2 (1.6 g,
7.72 moi) in THE at 0 C -51 WD 2004/ 103996

PCT/ CA2004/ 000750 wunder argon. Solution turned slight
y ge col or when n-BuLi was added.

sg‘{duita%ﬁgg\%gs allonwed to wvarmslowmy to R T. aE [L/CA2004/000750
stirred for 24 h. The solution was again cooled to OC
and et hyl ene oxide (0.46 niL,.9.26 mvl) was added

dropwi se. The solution was al | owed to slowy warmto

23" C, quenched with N6HCO3 5 saturated sol ution,

traghg | d and t
et BB b Rl N IR, THLLE Y AN LN SR Sz
hexan@Oéftsh‘gﬂoie&?éﬂ@p@qemretedb:nd@rwacm THesiudednseriatiwes purified by

H3 (19 @Jlurﬁﬁ Qﬂroﬁﬁﬁﬁ%;rapﬁgw% Hé)@lhg) mﬁlﬁ %‘) E%o @’idé_lplﬂg

(TFA) -
& #ResF4ion ¥ e noirg adfigns, Messtisteraigiint U108 A7 43 oo 09%
M 526y(§ald}m>|) was added dropw se to nethyl-ether -H3 -

23 € aestlol R aRR B RsA ol % e 12,

guenched with 1 M NaOH solution and extracted with
Et OAc 15 and CH2 &md 0 obtain a m xture of desired
product H4pRe@.S rrE)mcycI i zed d| oI hHonogegpei ty.- by
HPLC (TFA) @22§ nf 9% Ste 6M | HzN \ O
O/ |\/b0‘| l_l4 l_l5HN 0 o g )|

sol uti-on of am de (O 27 22 nmol < A HeOH (4.0
m.) at 23C. The re#tion Wﬁ%zﬁh‘én heated ito reflux for |
48 h, ﬂm—_@&% (sdturated, aq) was added &Mfd ddas

et 12958 bt 860, o8 ASDHEF b SR BBt o5 m) e

deldi r élap reAFtGNTRIXIE pladedfinto e dbated Bandhatin &t Pphuith tempepature of
enpl 050206, DRES ther8REER MRl GRSned’sh internal temperature of 2457C, a
count of six minutes was begun before the bath was removed and the reaction
allowed to cool to room temperature, A precipitate formed. which was suspended in
_ ether, filtered and washed again with ether to provide the CB-SMé quinoline product
15 J3 -(6..15 a; 66%_). MS (M +H)"; 250 Homogeneity by HPLG (TFA) @ 220 nm: 99%.

- EXamPLE 3K

Synthesis of 7-tert—butyloxy-2-carbomethoxy—4-hydroxy—8-methquuinoline
20 (Ke) .

Step 1:

N A o, |
. oH BF, . EL,0O :
Ci /'< 3 =N 0
© \(l:r * cx%o o =
&l Cyclohexane
. THF
K1 K2 2:1) K3

25

To a solution of 2-methyl-3-nitrophenol K1 (1.1 g ; 7.18 rﬁmol) in THF (13 mL) was
added .cyclohexane (27 mL; a solution was maintained).. fert-Butyi
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Step E -52. WD 2004/ 103996 PCT/ CA2004/ 000750 COw
MOH MO CNOHI / Y\ /| COZMe H5 CO2Me H6 Di net hyl
acetyl ene di carboxylate A3 (0.16 nL, 1.33 mmol) was
aﬂg%g@'g olution of aniline H5 (0.18 g, 1.33 mmol)

O m.) at R T. The solution was heaP@HCAKP4/000750
refluxfor 3 h., cooled to RT. and a saturated Nad
sol ution was added. The 5 nixture was extracted with
Et CAc. (3x) and the conbined organic | ayers were then
dried, filtered and concentrated fol I owed by

| bR B B SEN kid) Somare

' g 78wountsf bgyor riilvorde eahe}atequxmcﬂ\momm Rd theGEhctid®was

| fin H6
. S‘ﬁfé‘df%“‘?% IRHMRIRISH. ThE el g Eonigisf By eyl
into HFbFEa @&ﬁf@wmof(t@;trb@yl trianepacetimidate @dnal ; 7.51 -

t espe rmidiveaseidded gﬁaét%ﬁ%mé’iﬁs fn%@fﬁ{?ﬁi ﬁﬁesre&:tloh Q«t%ﬁfclol%ﬁlléte after - |

was hetzrired f or m nutes ‘durin

i nt er R4l FHRYP STREL=ERIET S b %Qlléeod'qrﬁ bicaghwpgiegyas added, and the
m xt umixtuva svat fikered aimwe dith ﬁﬁﬂbﬂq@tﬁd}he af@ Bda;fb?étﬁd RNBhyness to

3:{)'{)‘;"‘??;;% g a%wh%‘ﬁsﬂscf: ?ﬁg lsglgq tn%&%@%necglc@%taggwgae tl’?e white solid

" sol ut ﬂ'éﬁﬁed/m! cilsqarcmde(a trichtmdoacetiraidd). The fitraid dizsi coRedntrated and

ditgt h)dad&l 686 atﬂﬁsﬁ’bcﬁurﬁn %(ngﬁ;a@?\r (g%;ﬂagé OFWAJ_B f))fqo prov%é the pure -

779% . yig & €sl S
2-car B&'?Pétﬂ TOR/E ”tﬁmtmn@“ﬁelﬁﬁﬂl g o@%)ntibmneer(aﬂﬁby HPLC
Step ATFB) @R@RMEee%! N MSRC ( 8/ 2 1 + 0 / MCH N\,

-N\©/\'< +. PU/C, 10% -53911—- \é,%

To a solution of 2-methyl-3-feri-butoxynitrobenzene K3 (1.31 g; 6.26 mmol) in
absolute ethanol (30 mL) was added 10% Pd/C catalyst (130 mg) . The solution
was hydrogenated under a hydrogen filled balloon at atmospheric pressure and

- 20 room temperature for 63 h. The reaction mixture was filtered through a Celite pad,
.rinsed with absolute EtOH and evaporated to dryness to provide 2-methyi-3-fert-
butoxyanifine K4 (1.1 g ; 6.14 mmol : 98% yield). M.S. 180 (M+H)+ | Hdmogeneity
by HPLC (TFA) @220nm : 96% :

15

25 Step3:

GO, Me
MeO,C.
\liér \[< /l _MeOH X{ 0 \[<
heat
K5

Dimethyl acetylene dicarboxylate A3 (749 pL, 5.97 mmol} was added dropwise to a
. I3 : - 55 - ' N



J1 /0 A3 heat J2 /. Dinethyl acetylene dicarboxylate
A3 (5.21 nm, 35.91 mmpl) was added dropwise to a
sol ution of 2-nethylmercaptoaniline J1 (5.0 g, 35.91
S@I ! | n.MeOH (100 nL). -53. WD 2004/ 103996
f 8%/ 000750 Caution the reaction is exBtHE2400750
The m xture was heated at a gentle reflux for 2

hours, cool ed and concentrated under vacuum The crude

material was purified by flash columm chromat ography

W th hexane :- Et QAc. (90:10) to provide, after :
evapora n. .of ur.e frac ions, the diester adduct

J2 (19753 L@ 8fé) hlga my@@‘ e 4 {1,051, §1°7 repebigddRH (14 mL).
by HPIb€ niXtre wad iz d s BB refludfdive h%r@@oleﬁyany cohbdntrated

) Pocter S TR UaA0R 880 P) b el Eptian hamatogranty

di pheMiiy heéf@'l'ﬁe{EtP@S (94.)5 hlegprovid®, et evaparbiicorf tHeguty feactions, the
plsac aflestéHeudot of.£3 B0 nAG  GoR3hdly A £ 2DBb Mty 522 1 sty

te rature reac

at?.gl ?yrﬂyé'r(%(TtFé‘ﬁq@r%E’@ﬂb @3%245C, a count of
six m nut es was begun before the bath was renoved and
t he r& Ej on allowed to cool to roomtenperature. A
preci‘p&a‘te formed. which was suspended in ether,
filtered and washef®¥gain with ether to provide t he
C8- SMe qui nol'Y"’ﬂéF;(go uct- 15 J3 (6.15 g 66% 4 M5 (M +
H) *; 250 Honobgensew.t b HPL @pfciifFifjer @ @70 Ths “'
EXAMPLE 3K Synt hesi 0

7-tent - but yl oxy-2-c met hox&*#¥Rydr oxy- § 3. met hyl qui no
line 20 (K6) Step ¥ NH. o *OH C, ~f BF3". KEt zO *. 0
d, Oycl ohexane i THE K1 K2 (2:1) K3

The diester K5 (1.13 g, 3.52 mmol) was dissolved in diphenyl ether (3.0 mL) and the
‘reaction mixture placed into a pre-heated sand bath at a bath temperature of 400-
440°C. Once the reaction n’iixture attained an internal temberature of 230°C
(observe MeOH evolution at 220°C) a count of six minutes was begun before the

15 bath (temperaturé end point : 242°C) was removed and the reaction aflowed to cool

- to room temperature. No sohd formed upon cooling, therefore the crude rruxture was
flash purified with hexane EtOAc (8 : 2 to remove the diphenyl ether , then 4:610
complete elution of the product) to provide the C7-O-tert-Bu,C8-Me quinoline K6 as
a beige solid (838 mg ; 82%). MS 288.0 (M-HY 200.0 (M+H) Homogenelty by

20 HPLC (TFA) @ 220 nm: 99%.

This quinpline molety was used for the synthesis of compounds 1032 and 1033 of
table 1. For the synthesls of compounds 1034, 1035, 1057 and 1058, also of table
1, quincline K6 was used. Conversion of the C7-tert-butyl-ether group to an

25 hydroxyl group was done by treatment of the final compound with 50% TFA in

dichloromethane for 30 min. at 0°C then for 30 min. atR. T , evaporated {o dryness,
diluted with water and lyophilized.

EXAMPLE 3L
30 Synthesis of 2-carbomethoxy-4-hydroxy-8-methoxyquinoline (L3):
Step A
-56 -



_was added (reactgon remains in

was conpletay@f ter stirring
‘h.. Solid sodi'u carq.onatb s addedeQhg t hen
. mxture was filtefed, rinsdd wth di chpr met hane

25 To a solution of 2-nethyl-3-nitrophenol K1 (1.1 g
7.18 mol) in THE (13 nL) was added cycl ohexane (27
m.; a solution was maintained).. tent-Butyl -54. WO
2004/ 103996 PCT/ CA20041000750 trichl oroacetim date K2
(BO3P4I3996 28. 73 Mol ) was added fol | owed by BCT/CA2004/000750
catal ytic anount of boron trifluoride etherate (143.8
L;1.14 nmol ) and the reaction was .stirred at room
tenperature for 15 h. The reaction was inconplete (by
anal ytical HPLC) and an additional anount of .

tent-butyl trichloroacetimdate (1.4 nL ; 7.51 6,/ql)

C
o(ution). ;“”bec‘:r? | on

é)emte eratu

evaporated to dry_lness to /prov‘l‘de a'white solidys?
solid was triturated wth dichloronethane, the vvhlte .
sol i Pimeihykaseiisna disampsiaie A3d5 6-mlk. A THIngne hwes added djopwise to a

The feblutibbo-Hasidife D??ﬁ il 86138 Rfhoh0n Ivfé@ﬂﬁ%@ﬂi? C%utton the
flash ¢ I um f Ugur_ll at| on (hexane :

to pr"‘B"i‘ﬁ fals) ISt%’l%ﬁ ie, The mlxture was heated ata gentle reﬂux for 5 hours cooled
2-5imetangicoleeneated Dtidaryyauuit. ahe BrrBenaictial Wad pudied@flash column
oSl ) el RGBS Dortior
s oI utdf e e ﬁammmedaeﬁmaddmm.awa?ﬂomenmeh 85%3ield).

(1. 3hdfhmodendl BPBLG )@)%gjr%e@ thanol (30 m -) was

added 10 Pd/C cat aI yst e solution was
hydr ogenat ed under a hydrogen filled balloon at

at mospheric pressywe and 20 roomtenperature for 63 h.
The react im0, ure was fil tered throough aoCelite

pad, ri nsed w Chbsol U‘L gy apQl g

dryness to prd¥ °bu '

(1.1 g; 6.14 98% Y, %g, BEF NV

Honogeneity by HPLC (TFA) nin : 960 l_?tep 3 0-

ct2MStenBo’ C- I-HfN O- + p McOH HN O heat
The diester L2 (10 g, 37.70 mmol) was dissolved in diphenyl ether (15 mL.) and the
reaction mixture placed into a pre-heated sand bath at a bath temperatut:e of 350-
400°C. Once the reaction mixture attained an intemal temperature of 240°C, a-count

~ of six minutes was begun before the bath was removed and the reaction allowed to
15 cool to room temperature. No solid formed upon cooling, therefore, the crude

mixture was flash column purified with hexane : EtOAc (8: 4 to'5 : 5 fo remove
impuritigs, then, 2: 8 to complete elution) to provide the C8-OMe quinoline product
L3 (4.56 g; 52, %) MS (M—H); 231.9 Homogenelty by HPLC (T FA) @ 220 nm:
998%.

20 _
' EXAMPLE 4
Preparation of Dipeptides

Synthesis of dipeptide 1
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K4 A3 k5 D nethyl acetylene dicarboxylate A3 (749 L,
5.97 mol ) was added dropwi se to a -55 WO 2004/ 103996
PCT/ CA2004/ 000750 sol ution of

' tert-butoxyaniline K4 (1.01, 5.97 mml) in
ﬁ/g@ﬁo?%%n% The mixture was heated at a gen‘”(qTéc"’zz‘m‘”000750

reflux for 2 hours, cooled and concentrated under
vacuum The crude material was purified by flash

col um chroomat ography. with hexane : EtOAc (95: 5) to
provi-de, after evaporation of the pure fractions, the
5 diester adduct (1.13 g ; 3.52 mmol ; 59%yi el d)

MS. 320.0 (M84-.322.1 (I\/HrHr.- Honogenei ty by H tc

(TFA) @ 220 2% Step Me MDO2C~ O HN

di phenyl & h P dy | TO %OG—K&—H—I 6 010

di ester G Y1. 131G, . 3. 522 was di ssol OMe
di phenyl "etfer (@.0 nl) angﬂt he reaction mxtQJreo H ¥

pl aced into aPQr'e heat ed sand bath at a bat HP2-P1
tenperature of 400- 440C. Once the reaction mxtur -
at t ai Aalxtare df Boehydibxypesiipe PA(E0.8 g 1162306, v(rﬁbﬁﬁm(fmethyl ester P1

e oy S TS0 s

2420) (Ma &Ly B4 rewl. Sragubvidn DMEdBﬁJQ)ImLhWamtﬂadade’ouhdeeritrogen
{ gg :neémﬁﬁe?é UAfer sgprr;n ft% iﬁéﬁ?&#ﬂ%o‘j s It{gé‘ gs'gidue extracted with
with' E@i@nthe & \gas(\gas hed wih h)g};gq}'éortc@ldc{‘l Ok ﬁ;\ﬂurated sodium -
et her bicarhemgte dnd bifhet ) he@fg’éﬁlcqﬂqas@%ag eR dfdd &P m ma nesmm suifate,
pr od uﬁi e}ect)&dpévgéérgﬁgtt hg@gg eé\%%%ryir%ovg u' n‘iﬂ ,tug_h vacuum,
290 odlpwwﬂ wa@mb@mn asa wo\a @oaHP(Z2.0(GT DAY, @rﬁﬁﬁgmw HPLC).

9980 This quinoline noiety was used for the synthesis
of coppounds 1032 and 1033 of table 1. For the
synt hg&%@éﬂe&ﬁw&é 1034, 1035, 1057 and 1058, al so

-of table 1, quinoline K6 was usegl. .Conversion of the . . "
C7-tert-butyPsether group to an rgg)(yl gr oup o
done by tre nt of the final donp d With 50% TFA :

in dic ' for—80 m t 0C t—h{—}ﬁ—# or
mn. at”IR §. orat edW esg\é\ HoLRN— @e
- 1 | , H3 5

D]peptide 1(72.0 g, 203 mmol), tnphenylphosphme (63.94 g, 243.8 mmol, 1.2
equiv.} and 4-nitrobenzoic acid (41.08 ¢, 245.8 mmol, 1.2 equiv) were dissolved in

15 dry THF (1.4 L) The stirred solution was cooled to 0°C under a nitrogen
atmosphere. Diethyl azodicarboxylate (38.4 mL., 244 mmol, 1.2 eduiv.) was then

. added dropwise over 45 min and the reaction allowed to warm to R.T. After 4 h, the

solvent was evaporated. The residue was divided into four portions. Each of these
was purified by chromatography over fine silica gel (10-40 pm mesh, column

20 diameter 12 om, column length 16 cm) using a gradient of 2 ;1 hexane/EtOAG to 1:1
hexane/EtOAc to pure EtOAc. In this manner, the Boc-dipeptide estérz was
obtained as an amorphous white solid after evaporation of the solvents and drying of
the residues under high vacuum at 70°C for 1 h (108.1 g, quaniitative). A solution of
4N hydrogen chloride in dioxane was added to the Boc-dipeptide ester 2 (108 g,

25 243 mmol) resulting in a colorless solution. The solution was stirred at R.T. for 1 h.
The solvent was evaporated and the residue placed under high vacuum for 3 h |
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diluted with water and |yophilized. EXAMPLE3L 30

Synt hesi s of

2- car bonet hoxy- 4- hydr oxy- 8- net hoxyqui nol i ne (L3):

Step A .56 WO 2004/ 103996 PCT/ CA2004/ 000750 O~ O
CEORMREHC- | H2N * p % MOH HN / A3 heat RGH/CA204/000750
D met hyl acetyl ene dicarboxylate A3 (5.5 nL, 44.74

nmol ) was added dropwi se to a solution of o-anisidine

LI (5.0 m., 44.33 mml) in MeOH (100 ni). Caution the
reaction is exothermtc. The m xture was heated at a

gent | entr
(nder e M8 ndboortorle ol G 362 3 oY auwo § dag soie
col untas e @ratedyr aphy with hexane : Et OAc (95:5 to 90
:10) to provide, after evaporation of the pure

frai:ti ons, the diester adduct L2 (10 g; 37.70 nmol;

85% yFAYWES Honpgeneity by HPLC (TFA) @220 nm : 82%
028/ PidpaRfBoh oBiTripeglidesHN di phenyl et her p 240-260C-

10 Stsg!lg L2§g-| L@ﬂ%e diester L2 (10 g, 37.70 mol)
was d nyI ether (15 m-) and: the

reaction m xture pI nto a pre-heated sand
a bath tenperﬁ:ﬂurcgu - 400°C. Once the a
ne

m xt ur, at% d an inte tenperature of 240
count Hhut es be h
renoved and"tRe redct it ’?Neto 15 cool °td‘l om OMG

~ tenperaturgp No solid forﬁe& upon cool i ng, t het ef ore, H
the crude nixture was flasB colum purified witffa

hexan@arbalﬁ%% (%GI*S 9, t2% g é'?rﬁ?l r‘ﬁg'}fﬂf m qu 24 'WMBI&E%?%}Spended

‘q u| nolnu D@\ﬂ BP% WSPQ@IO@M@@H spidhy DIREA (2 miy) 22.5 mmol) was

238. Yadieamg RMEiahY aftyr 10Rhk, thd Féé):m@@e?sonééﬂ]/ homogeneous. A solution of
dipeptide 3 (10.39 g, 23.6 mmol) in anhydrous DCM (100 mL) containing DIPEA
(4.11 mL, 23.62 mmol) was then poured into the reaction. The restjlting yellow -
solution was allowed to stir for 14 h. . The solvent was then evaporated vielding 3
yellow syrup which was extracted with EtOAc (300 + 150 mL) and washed with

15 O.QSN HC! (2% 200 mL), saturated Na,COs (300 mL) and brine (150 mL). The
combined extracts were dried over MgS0, and evaporated to vield the tripeptide 6a
as a pale yellow foam (15.68 g,_quantitative).

Svnthesis of tripeptids 7a:
o)

o ‘ _
. o , OH .
QX o a |
N ' : O\ AL AN N
-0 NSQME O N S, OMe
Ho N _ H oo 4™ Y
' 7a

The tripeptide 6a (15.68 g) was dissolved in THF (200 mL) and water (30 mL) was
added. The resulting solution was cooled to 0'C and a solution of Iitﬁium hydroxide
monohydrate (1.18 g, 28.12 mmol) was added over 3 min with vigorous stirring.
After 3 h at 0'C, the excess base was neutralized with 1N HC! (final pH ca. 8) and
25 the THF evaparated, resulting in an aqueous suspension (yellow gum). The mixture

20
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99% 20 EXAVPLE 4 Preparation of D peptides Synthesis
of dipeptide 1 -57. WD 2004/ 103996 PCTI CA2004/ 000750
OHOHOOw II'l OONOP2PLP2-PLpPHO 1 A

m xture of Boo-hydroxyproline P2 (50.0 g, 216 mmol ),

WHRYPARHX nethyl ester P1  (42.25 g, 238 mmoiCT/GA204/000750
.equiv.), TBTU (76.36 g, 238 mmmol, 1.1 equiv.) and

DI PEA (113 nL, 649 mol, 3 equiv.) in DWF (800 ni)

was stirred at R T. under a nitrogen 5 atnosphere.

After 3.5 h, the sol vent was evaporated and the

resid The e

washeddar BRI HERP e sodyasted Hinsbsiss HetiRPs @«

3i 'Cazrj B b Hmbombmed exiféuts wegalicd omasgsomdbb@wated to yield a
re Si & rat e

Lo af Fay qoIPaaRs Fh SttolBlroon oL bR 1aH SR sl i ke Eronc s

vacuuflueniiigelsei7aas p whits a@‘l@!’mOH%ﬁOMéQ 57g691°b)Jv foam )

(78.0 g, 94% purity >95% by HPLC). 10 Preparation of

dipepglgg (? Oﬂé)glOz ONOz OHF O'lI OH-. Ode
HCl . H peptlde1(7ZOg 203 mmol ),
.triphenyl phosphi ne (6 g, 243.8 mmol, 1.2 b )
-~ and 4-nitrobgnzoi §N41. 08 g, 245.8 msz‘@‘“(
equi v)gt; ssol ved in 5 dry THE (1.4 L) The
stirr mﬁﬁq\ipﬂ*was co Q \’gﬂ’
at m)sphere HDieet hyl+ a W te (38 N Z:om
o]

mol, 1.2 equiv.) was theﬁ’ A

The cyclopentylurea-Thg 5 (2.21 g, 9.10 mmol) and TBTU (3.12 g, 10.0 mmol) were
dissolved[suspended in anhydrous dichloromethane (40 mL) and DIPEA (1 equiv.)
10 - was added. The reaction was stirred at ambient temperature under a nitrogen -
atmosphere until the solution became nearly homogensous (ca. 10 min). A solution
~ of P1-P2 dipeptide (4.20 g, 9,56 mmol) in anhydrous dichldromethane (35mL -
containing 1 equiv. DIPEA) was then added to the reaction and the resulting feilow
‘solution allowed to stir for 14 h after the reaction was rendered basic by the addition
15 of DIPEA (ca. 1.5 mL). The solvent was evaporated yielding a yellow syrup which
was extracted with ethyt acetate (150 + 50 mL) and washed with 0.1N HC! (150 mL),
‘water {100 mL, emulsion broken with brine), saturated Na,CO3 (150 mL) and brine
(100 mL). The combined extracts were then dried over MgSQg4and evaporatedto a
pale yeliow solid 6b (6.21 g, HPLC purity 95%), ‘
20

Synthesis of tripeptide 7b
o)

on . . | .
’ 0 OH i
0 - o Y
O\NJLN N \ Q 3y N BN
oy N y-OMe NN e OMe
0" 4 RO 4§ 0 1
b

The crude pNBz ester 6b prepared above was dissolved in THF (90 mL) and
methanol (40 mL) added. -1.0N sodium hydroxide solution {(12.0 mL; 12.0 mmol)
25  was then added with vigorous stirring over 10 min (dropping funne!) and the

'- 60 -



added dropwi se over 45 mn and the reaction allowed to
warmto R T. After 4 h, the solvent was evapor at ed.

The residue was divided into four portions. Each of

these was purified by chromatography over fine silica

JEP 20040038% m nesh, col umm 20 dianeter 12 cm REVEARA4/000750
length 16 cm using a gradient of 2 :1 hexane/EtQAc to
1:1 hexane/EtOAc to pure EtQAc. In this manner, the
Boo- di pepti de ester 2 was obtained as an anor phous

white solid after evaporation of the solvents and

drying of .the residues under high vacuumat 70C for 1

h ( 1olwd10’kffs dipwist tq rregapd it ambisol lgmperatuss. AlEN 2ty hesyesss base
chl or WQ@néd’iraﬂiéa@ﬁﬁe M&ul%@@ign bP1 NsCIRRL 19 he %H&lé&v‘dropmse unti

ester resulting in a colorl
sol utﬁhslé{g gr(jflcqu @ﬁl ga 56()1 Fhe grogpic golyents wfzrequqporated and -

The smb\aqueousaes;meamreatmemm bingl dcemitaid 60 pl5a ety and washed -

r 004/ 10 6 .
&7 B BB bt 3 aa%ﬁ?rbdcwsﬁ@em@aﬁpe ——
c onpoexigct vigre glnecmﬂer Mﬂ%@s argbévagoralaido sqlaled/eliog smesgtus solid
as s t f 4
Syt nnioh W FumePh CRALAAA, O'o, BB RS ey, HPLC purty
Ho H®k 0 1" NOve. ONHOH, . 4blloooo 3 6a
111 Carbamate 4b (6 15 g, 22.5 mml) and TBTU (7.72

9, 24,7 in DCM and t he

st8 peRisg 8BIE DI PEA (3.92 nl, 22.5
mol ) vvas 1 addgpl at RT. apnd after 10 mn, the Br
reacti %gt rIy hormgen%s. A soI ution of

di pept ‘ >

inTBhhyc dr O\E’
m.) cont a| ni NY o« DAPHA™ %4 1P5mt, 23. @QAmeI
poured into the redction. The resul@*ﬂzﬁ@ yeI | ow
solution was allowed to stir for 14 h. The solvent \ga% 0

t hen evaporated vyiel di n% a vyellow syrup which was’
ext r a&® acopiet golafiaie C) 8D thetrinartident 10 ¢1120.8aawhel)l brgsyliehibsde

0.05 N(1HGig é 48 7@%&}-&ncj bR p MR B4 3802 A3 -hriGissolved in
bri ned g%lorommﬂ)nane (P§ mL), triethylamine (10.2 mL; 72.98 mmol) was added dropwise.
i5 The yellow solution was stirred 1 hour at 0 "C, then was slowly allowed to warm to
room temperature and stirred 60 hours at room temperature. The reaction mixture
was concentrated to dryness, diluted with EfOAc, washed with saturated sod%urri
bicarbonate solution, water and brine, dried (MgSQ,), fiitered and evaporated to
dryness to obtain the crude produdt The crude material was purified by flash
20  column chromatography with hexane : EtOAc; 60 : 40 to 50 : 50 to‘ provide the pure
'~ product 7aBrs as'a white foam (11.66 g; 80%). |
M.S. 608 (M+H)*; 700.2 (MH+2)". Homogeneity by HPLC (TFA) @ 220 rim: 99%.

E);AMPLE [
25 Introduction of quinoline moieties into the fripeptides:
Synthesis of Intermediate 10a via brosylate displacement:
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conmbi ned extracts were dried over MgpSO4 and evapor at ed

to yield the tripeptide 6a as a pale yellow foam

(15. 68 g, quantitative) Synt hesis of tripeptide 7a:

%Io s HOOH\/O/"""'~HOH ONoOoM Ox NJ Il'I1]
W% The tripeptide 6a (15.68 g) was di SKOVGARE04q0750

THE (200 mL) and water (30 nL) was added. The

resulting solution was cooled to 0°C and a sol ution of

l'i thi um hydroxi de nonohydrate (1.18 g, 28.12 nmol)

was added over 3 min with vigorous stirring. After 3

hat 0" C, the excess base was neutralized with I N HC .

(final pH ca. the THE evaporated, resulting . X .-

|n an aqueous sus |on ()gel | oyv gum) . The m xture P °

O% 9075 CRas extracted
vvlth ed witjygatur
NaHC03 (2x ™ °\The corrtﬂ“ned -extracts v@&%&@g\
over MgSO&4 and e\‘7ap>orat ed teggyield a pale yellow

foam Fl ashyghromat ography of the foam over silica. ggl,
using EtQAc as eluent afforded 7a as a white

anor p 9. ; nt h
oo PR oS raBRe 6 4ot i s hoTne B (234 eng: @75 mmol
f f f f O2nd dround ¢4SiunCbeboriate (86g; 0V miolPwetelalidisebi@d-ih 1Pnethyl-2-
3 gb 1
2o TR o i e o W g
i n anfRldiogyessy acpOesoRles &0 (o0 tetnperatitle BNPEBk¢dtup. The reaction
: ?r‘g : \e/ m)xtdrs w&g?ga@%ﬁe EOK, Dv@ﬁl%{d:rvgfﬁ PUBS(1KS, NS, Haturated; 2X),
Qr ne (%%J dneé lf‘tereal ng concentrated f% afford the crude product (0.565 g) as
| an off white solid. Purification by flash column__ chromatography (1:30 silica gel; 7:3
10 EtOAcfhexane} afforded " pure product 10a (77%; 0.429 g) as a white solid.
MS 775.2 (M,+21—|)+ .Homogeneity by HPLC (TFA) @ 220 nm : 96%.

L

Synthesis of Intermediate 10b via Mitsunobu reaction:

.0 N

OH
QX0 0 R
.
WYL ":° ¢
O # ~
: o N Y oH THFQJLX‘,Q ~
SI
7a_ A5 O’\\‘ oo N@\
10h 1 O

To the tripeptide 7a (1.55 g; 3.23 mmol) dissolved in THF (30 mL), the
hydroxyquinoline A5 (1.08 g; 4.37 mmol) was added followesd by 0.5 m
triphenylphosphine silyl ester in THF (13 mL; 6.46 mmol). To the yeIIO\tv suspension,
was added dropwise the DIAD reagent (1.27 mL; 6.46 mmol) and stirred at room

20  temperature for 2 hours, wotked-up hy dropwise addatfon of 1M TBAF/THF so!utlon
(11.3 mL; 11.31 mmol) and stirred at room temperature overnight. By analytical
HPLC, it is evident that_-the cleavage of the formed phosphine oxide by-product (to a
water soluble moiety) is complete. The reaction was diluted with EtOAc, washed
with saturated sodium bicarbonate solution (2x), water (2x), cold 1N NaOH (2x;

25. removes excess quinaline), water (2x) and brine (1x); dried (MgSQ,), filtered and
evaporated to obtain a beige solid . The crude matetial was flash column purified

15
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at nosphere until the solution becane nearly

honogeneous (ca. 10 mn). A solution of Pl

- P2di peptide (4.20 g, 9.56 nrnol) In anhydrous

di chl or onet hane (35 nL containing | equiv. D PEA
tHRAYIYE! to the reaction and the resul ting B¢ paiioTso
solution allowed to stir for 14 h after the reaction

was rendered basic by the addition 15 of DI PEA (ca.

1.5 nL). The solvent was evaporated yielding a yell ow
syrup mhiCh was extracted with ethyl acetate (150 +

20 My 0SS0 L Bl AL 04805 000

an) aMdS BOT.4 GM-H) L B9 4L(M+HTh Homogememebly HRLE §EFA) @220 nim : 94%.
then dried over MyS04"' and evaporated to a pal e _
yellow solid 6b (6.21 g, HPLC purity 95%: _
Synt HOAMELBY ¢ ripeptide 7b 02N/ O O CH Hdve-~' N -

N § i | Syrithdsis bF Colpbuil tbd?: O H O 6b 7b The crude pNBz
ester 6b prepared above was dissol ved |n THE (90 nl)-.

and nmethanol (40 nlL) added. 1 ON SOffi3 hydr oxi de
“solution (12.0 ni; 12.0 mieds Nt hen.added with
vigorous stirring over 10 m pi ng ) and

the -60 WD 2004/ 103996 PCT/ CA2004/ 000750 Hydrol ysis

allowed to proceed rr‘rg,l erature. After 2 h,
the excess base |zé§g e careful

addi tion of | NHCI (ca dropvmse unti |
the yel l ow col or faded; fi naI0 The organic
sol vents were evapor at ed and the aqeeous resi due was
extracted with ethyl aceCetrpduis® 186080 nl-) and washed

5wt ?t d sodi um b| carbonate (3x 150 m -) and

bri ne=E Racivermanchygralvsisof estgrdbact s were dri ed

over MySO4 and gqvaporgted to a pale yellow, anmorphous

solid which ander hi gh vacuum 7b (4ued Na

87% fromthe P , 'HPLC purity 93%. 10 Synth
of Brosylate derivative 7aBrs OH Br -

106 : 11b

Tripeptide 10b (149 mg, 0.210 mmol), in 5 mL of a 1:1 mixture of THE-MeOH, was
10 cooled to 0°C for the addition of a 1N NaOH aqueous solution (0.24 mL, 0.240
mmol). The resuiting solution was stired 15 min at 0°C, 1.5 h at RT. and found to
be incomplete by analytical HPLC. Additional 1N NaOH (0.05 mL_,
" 0.05 mmol) was added and the reaction stirred for an additional hour. The
mixture was quenched with 1 M HCI, evaporated fo near dryness, diluted with Water,

15  frozen and lyophilized to provide the acid 11b (crude material used for next step;
assume 0.210 mmol).

Reverse Phase HPL.C Homogeneity (0.06% TFA; CHSCN H,0) : 86%.
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0, N }r N—~~{{{ \ TEA 010 OOH o Nj o\ + o_c! o DVAP
xr NY 7a o CHZG Z o O HH 7a Brs To a cool ed sol ution
(0°C) of the tripeptide (10 g; 20.85 mmol ), brosyl
chloride (11.19 g; 43.79 muol) and

Y EOHIBAE nopyri di ne (254 ng; 2.09 nmol) di SEIVA040R07S0
di chl oronet hane (75 nlL), triethylamne (10.2 niL; 72.98
nmol ) was added dropwi se. 15 The yell ow sol uti on was
stirred 1 hour at O'C, then was slowly allowed to
warmto roomtenperature and stirred 60 hours at room

t énper.at yr ture was concentrated to
dryn H S Qs b CZB m‘ shed with saturated

sodi um b| carb nate ol ution, wat er and brine, dried
(MySO™4), f M Bvaporated to dryness t@oqbta
the crude pro Ahe crude material was purifiedlb)
flash 20 column chr omat ogr aphy wi th hexane : Et OAc;

: 50 prow de .the pure.  grodu 7@,
O ISR T 5 brovide -he_puce_pr odupt, To8
(MH2) *,  Hotogegeiy'yyBY HPLC (TFA) @220 rint d’bO/ @e
EXAMPLE 6 25 Intrdduetion of qui noline noieties i ntcb

the tripeptidektb Synthesis of Internediate 10a vildP

o7 s L ATE 28 i DB TR i

Sr 0 (\7\5@LL @5TB mmol) Was @GR! th@w_n_wnmo;ed toVJCNNP P p

7 aEB %ang Im&'grr%gg"mhx Ooﬂg%%ﬁcgiﬁw%sg C%E%FB aln@fgrkge white
0.75 snsper)smram gfimed At chéfgr i hpl@rafommw the gcidition of aaglution of

mol ) E%Jn?etﬁérle (‘i‘MSiﬁ' Qle{h?pethél' 4—h‘ﬂeé b&@) mg*rol)5T he reaciion mixture was

pyrrol1di none m), he sol uti

70" C aiffeeds!Sirpip @ao Poﬂ ht?t"ln'vlt RrT]@ng §VaRor%Y V'de a ﬁ“‘;ﬁ Sugbnsion.
subseqhigrtdpensiooias dkmmnﬂa@mmmaiamwhaamfmu KaHCOp (2x), brine

The ' ?&9 tc*rled (MgS0y), ﬂltered and evaporated to glve the crude dlazcketone product ,
12b (145 mg, 95%). - . -
M.S.(electrospray) : 717.4 (M-HY~ 719.4 (M+H)" . Reverse Phase HPLC
Homogeneity (0.06% TFA; CHsCN : H,0) : 85%.

15  Step 3: Synthesis of bromoketone 13b:

CLJLX‘,Q%EME | CLJLI,?Q

At 0°C, to a solution of diazoketone 12b (145 mg, 0.201 mmol) in THF (4 mL) was
added dropwise an HBr solution (48% ag., 0.1 mL) and the mixiure was stimed for |
1.25 h. The mixture was quenched with a saturated NaHCO; solution, then the THF
20 was evaporated. The residue was diluted with EtOAc, washed with a saturated
- NaHCO; sdlution(2x), brine (1x), dried (MgS0,), filtered and evaporated to provide
the crude bromoketone 13b (139 mg, 89%).
M.S.(electrospray) : 773.3 (MH+2)* 771.3 (M+H)* 769 (M-H)-
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.solution (11°

m xture was poured into Et QAc, washed with H20 (1X),

NaHCO3 (saturated; 2X), brine (5X), dried, filtered

and concentrated to afford the crude product (0.565 @)

as an off white solid. Purification by flash col um

HPAMHEEE%phy (1:30 silica gel; 7:3 10 Et QAHGTAXAHkH000750

af forded ' pure product 10a (77% 0.429 g) as a white

solid. WM 775.2 (M+2Hr. Honpgeneity by HPLC (TFA) @

220 nm: 96% Synthesis of Internediate 1 Cb via

M t sunobu reaction:. 0 OH/ / .o._H O OO1po01

00. DADOHQXI~'"N7a HO/AS OO0 Si THE OH

1180( o\’ 10b H O 15 To the tripeptide 7a (1.55 g;
=24% A oY 24 HE 4“:_

fol |l oned by

THE (13 ni; 6! m
added dropvm se the DI AD re

and st om 20

wor ked* addi t Mgh of 'Lét‘%,
3o~y 1. 31 mdit) and stlrred ate f E;;("\Me

tenperature oyarni gﬁt By analytical HPLC, i#4ps™ -0
evi dent_that the cleavage of the forned .phosphine
oxi de®Rfoppisienet13pté? mg. QeRISrmimel) ghd &- r\mpmtwt)qlousea 8a (12 mg;

cospl 60688 ! rv@?&&tb%e%:s%rbb‘ér%ﬂ 3%E)rbn§tti%°§éllo\w§§1h% was
W|th a{ odi um |carbonate squmn%i%l,

(2x), @a R%@%hwx hegolution was llowsade seolde Rio N, eyamfafed
wat er to(cﬂxn)esanﬁihlb eiude miaferihl 14k wartudelBS@eX stdy (ab£inerd.esBE mmol).

o NS Rl Bl Rele B IRh OB B M. 278 S604s 103096

PCT/ CRev®ag Bb@awmmrmgeegm@ OB%ETRMEHBN:: HIP) 169% (contain 16%

obgal Bfgtgmn@fh%%t) 10b as an ivory solid (1.92'g

84%. MS. 707.4"(MH)- 709.4 (MtH)' Hom)gene|ty by
HPLC (TFA) @220 nm: 94% EXAMPLE 7 5 Synt heS| s of
Conpo8teb 8:08/drolysis of éster 14b: ‘

MeO A A i}—ﬁ | MeO . 3‘“
o )
O\ )kx‘,? - QC’j‘IrN? \
@e : °a ﬂ%;‘

Compound 1007
To a solution of methyl ester 14b (53 mg, 0.0626 mmol), in a 3.5 mL mixture of
15 THF :5—l20 (2.5:1), was added solid LiOH-monohydrate (27 rﬁg, 0.643 mmol). 0.5 mL
of MeOH was required to obtain an homogeneous solution. The resuiting reaction

was stirred at room temperature overnight. The organic solution was quenched with

acetic acid and concentrated to provide an off white suspension. The crude material

was purified by preparatory HPLC (YMC Combiscreen ODS-AQ, 50 x 20 mm 1D 8-5
20 ° micron,120 A; A= 220 nm) using a linear gradient and 0.08% TFA CHz;CN/H;0 .

The pure fractions were combined, concentrated and lyophthzed to prowde the

product 1007 as the TF salt (21 mg; 40% yield).

"H NMR (400 MHz, DMSO-dg): ca. 85:15 mixture of rotamers, maior rotamer
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MO \ M i Nv-~ OOOMH. 11 Conpound 1007 Step 1

. Sel ective nonohydrol ysis of ester 16b: 0 0 MO N~--
O MMON'Il ONa OOO O QIIHN.. M Ho NV ne

\' ONOOH . 10b 11b o Tripeptide 10b (149 ng,
GYOROPHIPAIPG . in 5 nl of a 1:1 mi xture of THF-BESEA204440750
10 cooled to O C for the addition of a 1 N NaCOH

aqueous solution (0.24 nL, 0.240 mol ). -The resulting

. solution was stirred. 15 mn-at 00C 1.5 hat RT. and
found to. be inconplete by analytical HPLC. Additional

I N Na 5)
B e
was qtEhdHEdLL H) I7-30 (A = SOz dHR6&8 (4.0 ﬂ%ﬁﬁ"zdﬁ‘ylh §§§-5 66 (m

di | ut ed), 6|50 B8 MH), 5128-6. nm(rﬁmmrsimmﬁltml 1Hed.769.61 (m, 1H),

“provi Ci b u u

P ov! 955108 BT Webe b [ B TEDEL bl TS 365 0 (s 10,

HoBog 8158248 (hf) 1BIH % 4DRB: s, CHRC\B2-2.612 @), 1H),8008-1.98 8, M), 1.80-1.22

2004/ 3&;@@ 0450 Step 2 : Synthesis of

di azoket on P%E"F%@Qﬁép% I\/EOIpL N~ N>z/ ao N N ,\~

OVe \ MS.felegirosgnay)l: Q35 (W-HDIVEB331§ (M+H)"1. Reverse Phase HPLC
Homogeneity (0.06 % TFA; CHsCN : HZ0) - 9 %.

10 EXAMPLE8
Synthesis of Gompound 5005

Ny
0o
O\ﬁﬂgfi
Compound 5005
Cuj;/ﬁ; O\Nif,([@. A
¢ | Ty a§
. 10c 3

7b Brs

Step 1:

15 To a solution of the brosylate 7b Brs (1.89 g, 2.71 mimol} and quinoline F4 (670 mg,
2,71 mmol) in 1-methyl-2-pyrrolidinone (26 mL) was. added cesium carbonate (971
mg, 2.98 mmol} at ambient temperature. The reaction mixture was heated at 70°C
for 12 hours, cocled to ambient temperature and difuted with EtOAc (100 mL),
washed with water (2x 50 mL), saturated NaHCO; solution containing 1M NaOH

20  (1/5 of the volume) (50 mL} and brine (50 mL). The organic phase was dried over
MgSQ, filtered and concentrated to afford the crude product as a vellow oil, which

was purified by flash chromatography over silica gel column (250-400 Mesh), eluting
.  -66 -



OO 11b 12b Sodiumsalt 11 b (assune 0.210 mmol ) was
dissolved in THE (5 nlL), triethylamne (75 L; 0.538
nmol ) was added and the solution cooled to 0 C. 5

| sobutyl chi oroformate (45 L; 0.346 nmol) was added
d’Y%EﬁRA"é@”&nd the white suspension was stirr & THGA2694/069750
for 1 hour, followed by the addition of asolution of

di azonethane (1 Min diethyl ether; I nL; 0.999 mol).
The reaction mixture was stirred 15 nmin at 0°C, 1

hour at R T. and evaporated to provide a thick B

oaehodth ol deRee RIS a0t 15 6 3 p8lel Rl Fatg Cortaminated with
dri ed 20%ebealting fquinplredd Thmsbhd\map disatiemt ih THEF (18 nithend the
crudeg

M g (e Fée Cf?g‘?g?gg‘fﬁé@ %@bi—lz%zﬁ?}[éﬂ %ﬁ’% chfc:( ?ﬁ ﬁ%zurs then concentrated.

- Rever J&e ssisibe wasiparifieddiigeh ehrogaiograpiay s vRF slicags eilumn (250-400

H2 i
) mel%ﬁ%tut&@%v?ﬁaoéefcﬁwé (h%&t% afbrd W@%Etﬁ}re 8¢ éé@ paleellow

,° OO0 12b 13b At OC toasolutlon of
d| azoketone 12b (145 ng, 0.201 nmol) in THE (4 nl) was
added gl 0p wi se an HBr solution (48%aq., 0.1 nL) and
t he nTxi evvas stirred for 1.25 h. The m xture was
quenc A&el conversian of dhe2-atrdambihbIBouE 1D ot thetfefl-hre@-bromo)ethyl

THg Zgrdﬂ@%f PYARLL @&ﬁadusmg}ﬁe Fer gﬂdﬁ%‘iﬁl@e 95%&#&»88' in E]ple 7, steps

Et OAc,, was ed with a saturate sol ut1on(2x
bri ne1(a§'§' dried (MgSO4), filtered and evaporated. to
provide the crude bronoketone 13b (139.ngy, 89%.
MS.(%lticé,rospray) » 773.3 (MH2)* 771.3 (MtH) * 769
64 WD 2004/ 103996 PCT/ CA2004/ 000750 Step 4:
Sy nt hé@astloof\mﬁhl’(hlatma‘dentatw@eqni ﬁll’lﬂlEhyﬂfdl)jSIQVEO \ - O MO
P

*'l\v
0. < N 8 - : . o s NI
-~ R M -~ 3
HN"(
HN—

O\ﬂlﬁ;Q%\ Tu O '”j;r?

15 : Compound 5005
To the solution of 13¢ (50 mg, 0.065 mmol) in isopropanol (3 mL) was added
isopropylthiourea 8g (10 mg, 0.085 mmol). The reaction mixture was stirred at 70°C
for 45 minutes. HPLGC revealed complete consumption 6}‘ the starting matetrial. |
Cooled to ambient temperature and diluted with THF (2 mL)and 1.0N sodium

20  hydroxide solution (0.325 mL). Stirred at ambient temperature for 12 hours, the
reaction mixture was concentrated to dryness. The residue was dissolved in DMSO
(2 mL} and the solution was injecied onto a Combi-Prep HPLC column. The pure
fractions were pooled and lyophilized to yield 26.1 mg of Compound 5005 as an
amorphous yellow solid (friflucroacetate salt) (50%yield).

25  "H-NMR (400 MHz, DMSO-ds): § 8.60 and 8.82 {two s, 1H), 8.01-8.11 (m, 1H), 7.98
(s, 1H), 7.86 (s, 1H), 7.72 and 7.75 (two s, 1H), 5.90-6.03 (m, 1H), 5.80-5.90 (d, J=
16Hz, 1H), 5.62-5,79 (rr'{, 2H}, 5.15-5.26 (m, 1H), 4.96-5.13 (m, 1H), 4.44-4.61 (m,
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OHWN' ~,, -(( O OK8a QO INh~ W OH .M tN ~(
YF~0o N 13b 14b H O a-Bronoketone 13b (49 ny,

0.0635 mmol ) and N-neopentylthiourea 8a (12 rrg 5

0. 0688 mol) were dissolved in isopropanol (3 ni) and
B 28P41938%W sol uti on was heated at 75 C for 1P 004/000750
The solution was allowed to cool to RT. and .
evaporated to dryness. This crude material 14b was

used for next step (assunme 0.0635.mmmol).

M S. (el ectrospray) : 845.5 (MH" 847.5 (MrH)'

T

St e p 2553-3-KQ I1i7&|35,32ﬁnde%363ﬁwq gAH)NS. 96-3;51& (.M 28 He, Melgz, 1H),

N~ N1\31N 680k, 74-1()) 1.53.1 QJ@m 9, 1. b2-1"i3'(:'ﬁ ‘qu %a%'()@d@two s, OH).

14b Conpound 1007 To a sol ution of ester
(53 ng, 0.0626 Mol ),” |n a,3.5rerxture of 15
TI5|F HXambizd: 1), was added solid Li O4 nonohydrate (27

obt ai W'ﬁﬁ%ﬁﬁtﬁ%ﬂ&&ﬁ%ﬁ%‘fﬁ. ('\)Ar:10_| %Z :223: {ieﬁgt °

reaction was stirred at room tenperat over ni ght .
The organi ¢ sol ution was quenched w thk( cetic acid

and concentrated to provide g NS suspensi on.

The crude material was purifi :@o preparatory HPLC
(YMC Conbi screen ODS-AQ 50 x" 20 ID S5 20

mcron, 120 A; T,= 220 léS 1inear gradi ent and
0.06% TFA CH3CN / H20 ?

e

Compound 4004

. | ] -— ) . ' ) "*o N\ o
o c + ° |
AR ﬂjg/,? O\oijir?
i .

Step 1:

E4
7aBrs .
40 To a solution of brosylate 7a Brs (O 14 g, 0.20 mmol) and F4 (0.06 g, 0. 24 mmo[) in |
1-methyl-2-pyrrolidinone (4 mL) was added cesium carbonate (0.08 g, 0.26 mmol).
The mixture was heated to 70°C and stirred for 7 hr. The reaction mixture was
_ cocled, poured into EtOAc (30 th), washed with H,O (2X 50 mL), sat. NaHCO; (2X
50 mL), and brine (3X 50 mL). The organic phase was dried, filtered and’
15 . concentrated to a yellow oil. This matetial was purified by flash chromatography on
a silica gel column (250-400 mesh) eluting with EiOAc/hexane (2:8), to afford 56 mg
(40% yield) of the product 10d as a pale yellow semi-solid.

Step 2: -

20 The conversion of the 2-carbomethoxy group of 10d into the 2-(1-oxo-2-bromo)ethyi
group of 13d was done using the reaction sequence described in Example 7, steps
1,2 and 3.
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The pure fractions were conbi ned, concentrated and
| yophilized to provide the product 1007 as the TF
salt (21 ng; 40%yield). '"H NVR (400 M1z, DMSO d6):
~ca. 85:15 m xture of rotamers, major rotaner -65 WO

26029048%8%6 PCT/ CA2004/ 000750 descri ption; SFEI/GRYHH00750

S,

NNAPR ORI

1 H), 8.56 (s, 1 H), 8.20-8.08 (m 1 H), 8.05 (d, J
9.2 Hz, 1 H), 7.46 (br s, 1 H), 7.30 (d, J = 9.b Hz,

H, 6.99 (d, J =8.6 Hz; 1 H, 5.79-5.66 (m 1 H,
.50-5,40 (m 1 H), 5.23-5.14 (m 1 H), .5.10-5.02 (m
H, A.70-4.61 (m 1 H), 4.48-4.33 (m 2H),
16-#%’8£(m1 H, 4.04-3.93 (m1 H,, 3.95 (s, 3H),
. 60 Reaciiwithzhiours@ darivaive(and fibl) hydiblyd: (brs, 2H),
.32-2.21 (m 1H), 2.08-1.98 (m 1H), 1.80-1.22
‘10H), 1.04 (m 9H)' 0.97 (s, 9H). MS(eIectrosE?:d%
831.5 (M H)-" 833. H)\ F@verse Phase HPLC
Honogeneity (0. 06 % 99 0/ E NPLE 8

Synt hesi s of Conpouynd 00S HHN 0\/~ \ ~/\\

OHHOHH %ndSOQS_SLem ‘ON \ O

Ol /' Ned N N %Tmom
Oq g 14 .

aHIHy . 10

10

15

20

Compound 4004

To a selution of bremokefone 13d (34 mg, 0.045 mmol) in isopropanol (2 mL) was .
added cyclopentylthiourea 8d (8.4 mg, 0.06 mmol). The reaction mixture was stirred
at 70°C for 45 min, then concentrated fo dryness and the residue was dissolved in a
mixture of THF (1.5 mL) and methano! (0.3.mL). Water (0.45 mL) was added to this
solution slowly with stirring, followed by LiOH (10.3 mg, 0.24 mfnol). The reaction
mixture was stirred at R.T. for 16 h. HPLC revealed that the reaction has proceeded
to completion. The reaction mixture was concentrated, the residue was dissolved in
DMSO and the solution was 'injected on to a Combi-prep HPLC céluhp. The pure

- fractions were pooled and lyophilized to vield 16.5 mg (42% yield) of compound

4004 as an amorphous white solid (iriflucroacetic acid salt).

'H NMR (400 MHz, DMSO-de) (mixtzjre of rotamers;8:2): 8 8.59 and 8.71 (2s,1H),
8.13 (m,2H), 7.83-7.69 (m,2H), 7.1 (d, J=8.2Hz,0.8H), 6.46 (d, J=8.'2'Hz,0‘2H), 5.76-
5.67 (m,2H), 5.21 and 5.17 (2s,1H). 5.05 (d, J=11Hz,1H), 4.53-4.49 (m,2H), 4.25
(br.s,1H), 4.04-3.99 (m,5H), 2.66-2.53 (m,1H), 2.34 (s,4H), 2.07-1.98 {m,3H), 1.76-
1.25 (m,16H), 0.95 and 0.87 (2s,9H).

EXAMPLE 10
Preparation of Dipeptides:
Synthesis of Dipeptide 3:

8= ~ N o
1 .~
0 « 90" —_— .
o
>r°\r"’i5 ~ on X"m’"’i >
O o0~ AS ¢, o\
H o
38Brs . 15a
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H- F4 H O 7b Brs 100 15 To a solution of the

brosylate 7b Brs (1.89 g, 2.71 nmmol) and qui noiine F4

(670 ng, 2.71 mol) in 1-methyl-2-pyrrolidinone (26

nL% was. added cesium carbonate (971 ng, 2.98 nnDIB

YO IMBHLNLC t enperature. The reaction i xt ur e REECAZ004/000750

~ heated at 70C for 12 hours, cooled to anbi ent
‘tenperature and diluted with Et OAC (100 nL), washed

with water (2x 50 nmL), saturated NaHCO3 sol ution

contai ning 1M NaOH 20 (1/5 of the volune) (50 nL) and

bri ne 0 . The organic se was_dri
VSOt Td R0IEn Shing P Eie g BEAA o § IR PIBPreNES eiige AS (145,
pr oducts.gmmol) él 't—ﬁwti‘@'!—ﬁ-pyﬂ'whidmbne BN Wasfadaed asivn esbonate (3.1 g,

ol ut 1 rip PR R Bl o BTGB % Potisr gl piure was
Et OAc/ hoxeaddrio EIGAT 91SOM)Mé56)BdWEb B0 (2201 50ampla baurated solution of

yel 'bOW Nl Gi@b Wzkhso g—g.%l?@?ﬁ?%z& dgﬁgrei as separated,

qUI nol i ne e SO I Ssol ve
the s lfgﬁé Rprdir5 s ﬁi’@f@ﬁﬁ@féj oqiicepraipbiEfion! the pruge pmdqrct as a yellow
for 12 duopsis matehiam&aqmm@d by?tﬂa%ﬂ chrohf¥@ogr&shly V&r SRS gel column (250-

Col umm' 10ttt Rl PRI Hor e stoxt B8, 4220 oo 2wt

(12: 6) dofidafford 0.9 g of pure 10c as a pale yeIIow
foam(48% Step 2: The conversion 'of the

2- car bonmet hoxy group of 10c into-the

2- (| - oxixXsPBE dho) et hyl 10 group of 13c was. done usi ng

the re Atg&ggﬂggﬁgguﬁgg@fg bed in exanple 7, steps
1, 2 an . Reaction with thiourea derivative

and f e WH%'W@?QO“%—PCC@W o ig fRllovig seqgepein: -/ O

Op !l YANBS8g ONXN N \ o
.. =
: S N 9 o
QY ¢ O "*&N%’f
Eﬁ Me

o

. [
' R=Bp E11 e "N?
N E11-6
Lo R=H Ei47 WY - X=OMe E118
- =l X=0Na* E119
15b ' X=CHNy E11-10
_ . Lo X = cHBr E11-11
ij:(OBn . ' . L
o 0,

. o N
R=Boc Ef1-3 ~0 Ny " | SN
E: R=H:HC E414 _@km ~0 Ny-—s H
R= PhO(CO) E14-5 J ) : s
. ) - o)
>rDTN ﬁe‘ - s )
+ S o™y om @\ﬂJOLN N?
' 152 R g ‘4?
& Y
NHR

R=CH=0 E11-1 X=0Me E11-12
- R=H:. HC! E11.2 b X=0H Gompound 2015

15  E11-1: Potassium cyanide (-1 43 g, 22.0 mmol) was added io a stirred sotution of
methylcyclopentanol (2.00 g, 20.0 mmol) in glacial acetic acid (1.00 mL) resulting in
a thick slurry. To this was added, dropwise, sulfuric acid (3 mi, caution: exothermic) -
" at a rate at which the temperature was maintained at ca. 30—35°C. Additional acetic
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HHOOO- HO*H OHp N °~ HO 15 13c Conpound
5005 To the solution of 13c (50 ng, 0.065 mmol) in

i sopropanol (3 nL) was added i soprbpylthiourea 8g (10
g@ezo 085 mmml ). The reaction mxture was stirred at

OHEAP39%5 ni nutes. HPLC reveal ed conpl ete FPCT/CA2004/000750

consunption of the starting material.. Cooled to
anbi ent tenperature and diluted with THE (2 nL) and
1. ON sodi um 20 hydroxi de sofution (0.325 nL). Stirred
at anbient tenperature for 12 hours, the reaction

USRS L8, S T 851 G4 e v
i nj ectheatediie 85-80Coiend0 Mindpllowed Gy stivingrat arfibientpemerature for 16 h.
| ];; ag)l 1880l by ?Bgtlsgvnﬁ@tger?l) éréﬁg@ ihd r‘ﬁﬁﬁ.‘ré 8xt¥écfe!d3v ity Ser (2x
(trif {% 'ng'egtﬁéet @f%b&?qd)orqaswa%a@washed 24h 504 NAIC Q468 30 mL),
|V|'|25 [MBEDoer Mg D, Snd hetgiileft eﬁ%p&rbté@ t§ :el%!@ paf@b@%%ﬂ %1116 g). The

( t - :IQH ‘if7 98 ﬂg&@%’ %ug%.\s(vyﬂsﬁ@gé_bvas éeg @algecbtg p{-{dﬁ tgy-the addition of
16Hz, SblidHKCQ, B@-1he 28ultimg soh@H)iterda. sHavimsR6d Wi ethylfé)cher (3% 40 mL).

£ 35Sk e 8 ol 4070 o S e

' ( m 2 Hver Mg, andotine selvent syaperdfed @ yiek acm;ttaﬁal(mmct—oo 355 g) which

1 w gtvaég:oﬁ'igfnea \A}:ﬁvﬂ*t@ab%@e Qﬁgmgd 35&_&52’&3 fﬁs"/ 67 (m

7H) , 123130(m 7H) , 102113(m 1 H), 0.87 and
0. 94 (BEMeR: 5N erochldsnca&ﬂl\(?hﬁ) FaSyiicaas Ia%omfhomﬂtm@l 50g,

4004 '\l'l é)mQ‘loB in g%(an%o mL) resultmg mns%me prec:lpltatron étﬁgno]f (4 mL)was

then added and the solution heated to reflux for 4 h. The reaction was then cooled,

_15._ the organic solvents evaporated and the agueous residue washed with hexane
(40 mL). The aqueous layer was then evaporated to dryness (sthanol was used to

_azeotrope the last traces of water) and the resuliing solid was dried under high -

vacuum to vield the methylcyciopentylamme hydrochloride as a beige solid (1.38 g,
86%).

20 _ ,
E11-3: To a stirred, ice cold solution of Boc-Thg-OH (5.00 g, 21.6 mmol)in
acetonitrile (75'mL) was added benzyl bromide (2.83 mL, 23.8 mmol) under an
argon atmosphere. DBU (3.88 mL., 26.9 mmol) was then added in smali portions
over ca. 5 min, The regu[ting suspension was stirred at 0°C for a further 30 min then’

25 allowed to warm to ambient ternperature. After 3 h, the solvent was evaporated and
the residue extracted with ethyl acetate (50 mL), washed with 1N HCI (2x 25 mL),
5% aq NaHCOs; (3x 26 mL}) and brine (25 mL), and then dried over MgSO, and the
solvent evaporated to yield the benzyl ester as a colotless. oil {(6.83 g, 98 %).

30 Etl-4: The E11-3 (6.80'g, 21.2 mmol) was dissolved in dioxane (4 mL) anda
solution of 4N HC! In dioxane (30 mL, 120 mmol) added. After stiming at ambient .
temperafure for 2 h, the solvent was.evaporated and the residue allowed to étand '
under a stream-of riitrogen resulting in siow solidification. This material was then
triturated with hexane (2x 50 mL), filtered, air dried for 30 min then placed under
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O '"oNI O~. O0- o TONON \ O-OI 01) HH OO
0. F4 10l g ~Ho. 7a Brs lod .10 To a solution of
brosylate 7a Brs (0.14 g, 0.20 nmol) and F4 (O. 06 g,

in 1-methyl-2-pyrrolidinone (4 nL
q@éé%Prgggun1carbonate (0.08 g, 0.26 mml). gmammmmnm)
m xture was heated to 70C and stirred for 7 hr. The
reaction mxture was cooled, poured into EtOAc (30

- L), washed with H20 (2X 50 ni), sat. NaHCO8 (2X 50

m.), and brine (3X 50 m_) The organi ¢ phase was
dri ed, flltere eII

concen
Thi < e s 3 v B i hrdfadibriR sahdt suRlkeic ghes o
a silise&)gel colum (250-400 nesh) eluting with
Et OAc/ hexane (2:8), to afford 56 ng (40%yield) of
the product 10d as a pale yellow seni-solid. Step 2: :
20 Th&EMehvErastisiedote crié sollipnrdd Gt-BHb RS gt prast) in trahydrofuran

| N30 {8 Ry Wds SRy AndpRIEeeh BV ine @rﬂqﬂ_ Qtfi O]T?iﬂol;i"?bﬁ oS the

usi ng C}he reactj on sequence descr| bed Ex
st eps rqp\rgseaqﬂght@no p@gy%@mptfdggggm 207 mmol) under an argon

PCT/ CAt04pHer0 7oBick §te©@1_at8@cﬁﬁ'ktl Wh:dm ﬁﬂbnh)iﬁd?dﬂs%ﬂmng, became a fine
derivative and

0" o ARy Aty BEBE ke bhentBe o mesh R sblpe

4004 I@Ilmesm'ldunemasxtmﬁtedbwﬁlm*eiheltam’eatél(ﬁd nfL3 4ndrgyast@®dvth water (40

gy ) rhl:.?f bs, kﬂgéngioéﬁc’_% %% &aﬂ@ébéégg?wﬁ_gra d bijge (60 mL). The

cycl ope lour & ‘
r eact | BeAMNE fhage yawggedsq\qef Mg§04 and evaporated to yie!d the phenyl carbamate

as a colorless ail which slowly crystallized over a period of days (6. 63 9.
quantitative). .

15 E11-6: To a solution of E11-5 (1.00 g, 2.93 mmol) in DMSO ({2.00 mL) containing
" acetonitrile (1.00 mL) was added diisopropylethylamine (817 plL) followed by the

amine E11-2 {477 mg, 3.52 mmol). The reaction was stirred at ambient temperature
for 2 h and then heated to 70°C for 45 min The solution was then diluted with ethyll '
acetate (30 mL), washed with 5% ag KCO; (4x 50 mL) and brine (50 mL). The

20" organic phase was dried over MgSO,, the solvent evaporated and the residue
purified by flash chrdmatography over TLC grade silica gel using 10:1t0 5:1
(gradient) hexane / ethyl acetate as-eluent which afforded the urea E11+6 as a white
crystalline solid (798 mg, 79%). ' S

. 25 E11-7: To solution of urea E11-6 (780 mg, 2.25 mmol) in absolute ethanol (10 mL)
under an argon atmosphere was added 10% Pd-C.cataiysf (100 mg). The system
was purged'three times with H, and then stirred vigorously under a hydrogen-
balloon. Aiter 3 h, the catalyst was filtered over Celite and the filtrate evaporated.

_ The residue was then dissolved in methanol (ca. 10 mL), filtered through a Millipore
30  Millex 0.45 uM filter and then evaporated to yield the acid E11-7 as a white solid
(539 mg, 93%). |

15b: The Bbc-dipeptide 15a (1.23 g, 2.11 mmol) was dissolved in dry dioxane (2
mL) and a solution of 4N HCI in dioxane (10 mL, 40 mmol) added, resulting in a

.



at 70C for 45 mn, then concentrated to dryness and
the residue was dissolved in a mxture of THE (1.5
nm.) and nmethanol (0.3 nL). Water (0.45 nL) was added

[ olution slowly with stirring, foll
E?Q)E—@f/i??g% ng, 0.24 mmol). The reaction m X?P\Sffg‘:f},% 4/000750
stirred at R T. for 16 h. HPLC reveal ed that the
reacti on has proceeded 10 to conpletion. The reaction

m xture was concentrated, the residue was dissolved in
DMSO and the solution was injected on to a Conbi-prep -

PPLChsrlﬁﬁhU%]dlo'{nfgaﬁl;ﬁg?Mﬁch ﬁ!éé‘ﬁﬂdv\%g;to/ %Ihg lalpé?%léﬂ téi%rature After 3 h,

o] (4 0 %

4)C/)05)r {5'3 Sﬁﬁ ﬁ”ﬁs)p/ﬂ‘f@'ifgatﬁﬁr qSHFg%I %Ig‘( my ngﬁ’r%’ﬁ‘gwgp'&wéﬁi fiturated

sal t) with dichididr{et2e [dalz 10 PlpEhdi¢vuapofaradtd laroetiagjr ge!llo;v powder which
t

(n acﬁgé‘}#"é’gg“?eg'@}&l é"‘%ﬂ@@% B ‘é‘éa”%fi’%‘é‘* 2Hz, 0. 8H). 6. 46

(d5J82H202H) 6.76- 5.67 (m2H), 5.21 and 5.17

( 23 1E)4-85 TR ufed B3 *ﬂ(ék%né[% 93£w@~gﬂ)ﬁané9r5?ﬁl (%'d?s mg40%59 mmal)

( s, 4rwer;@fwl\@dfgweﬁqeﬁm anhydygyis dichmomﬁhaw ml@ agé and

0. 87 ﬂl%%p&b?lethﬁﬁmmw bcboﬁrn%ﬁéﬁ §J!de@n Tﬁé r@cﬁtﬁﬂhééjﬁﬁred at
Synt hesbs tide 3:

re ugepp 'Wirogqn Etn@splljge u@ﬂ @e@thtlon @ecan@ nearly
018 Bh&*ndg'mneoﬁ@(cm RARR4A ﬁﬁlaﬂﬂﬁof%%ﬁdb?mb@@&@@%'&mm) in
sol uti,Q he br JateSBr

f he qﬂm Ton}?i a}&g Ct)ri glg éh:sopéopg%iw Scfé {3[14 uE, {T.glr)nn)lol) Wwas then

1- net bgdedzanpithe wsulthignsmhdiot 2Bowdd tp stiofer 210 déelr thesdaution was

car gg%ﬁﬁre(ﬁ%?%iﬁ By J[tl%agadﬁiﬁml‘ %dr?lt;#]ﬂgl J&@%{:{@%ﬂ%ﬁeﬁ@c&l fl95 mL)

Et OAc Tha sgvent yias aeaneiedyielingizge(axeBop whish wgamstmteéidmth ethyl
frﬁ%s Ut bedtaief(2:050 miNpdkaWRshEwiid Satlitaidd IREMCA] (2080 hR X ad®Brine (30

Th ani c hase was separ.ate
L? '?ht.9 combm d exfracts were then dried over MgSO, and evaporated to afford.

the tripepiide E11-8 as afi ibrous white solid (650 mg, 97 %).

g;lji The ester E11-8 (645 mg, 0.884 mfnol) was dissolved in tetrahydrofuran (16 :
20 mL) containing methanol (8 mL) and 1.0N aqueous sodium hydroxide solution (900

mL, 0.800 mmol) then added dropwise with vigorous stirring at ambient temperature.

After 5 h, the solution was evaporated (keeping the bath temperature below 30°C)

and then placed under high vacuum ovemight to afford ihe carboxylate salt as a

pale yellow solid (725 mg, quantitative) which was used without further purification
25 {ca. 10 % of diacid present).

E11-10: To a stirred, ice cold suspension of sodium saft E11-8 (0.894 mmoi) in'
tetrahydrofuran (10 mL) under an argon atmosphere was added triethylamine (240
kL, 1.72 mmol) foliowed by the dropwise addition of isobutyl chloroformate (174 pl.,
30 1.34 mmol). The resultmg suspension was stirred at 0°C for 3 h and a solution of
diazomethane in ethyl ether (0.7M, 10 mL, 7 mmol) then added. The yellow
suspension was stirred for 30 min at 0°C and then allowed to warm to ambient
temperature. After 1 h, nitrogen was bubbled through the suspension for 15 min. fo
remove the excess diazomethane and the solvent evaporated. The residue was
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dried over Na2SO4, filtered and concentrated to afford
the crude product as a yellow oil. This material was
purified by flash chronat ography over silica gel

50- 400 Mesh) eluting with 65% Et
Eg(i)(%lﬁﬁeﬁ ég%afford 15a (1.8 g, 42% as a whi t%ccfg?hawoowso

10 EXAMPLEIl Synthesis of Conmpound 2015 The synthesis
was done according to the followi ng sequence: 0 i0 N
X O W ORf N 1110111 ~~HO O R = an E11-5 "

Me R=H. E11-7 |I; X=0Ove E11.8 X=0-Na* E11.9 15b X

= CH2 1 RHN O Q0 R =
by 5y e B o
R=Ph oewﬂreiz giL).| Thesfganicphase was driedeoved MgSDNahdl edfpardtd to

. 0 OH yibldfthe diazoketone E11-10 as a yellow sofid (626 mg (96%).

5 E11+11: To a stirred, ice cold solution of diazoketone E11-10 (620 mg, 0.850 mmol)
in tetrahydrofuran (2 mL) was added dropwise 48 % aqueous hydrobromic acid (144
pi, 0.850 mmél) and the reaction stirred for 30 min The solution was then diluted
and extracted with ethyl acetate (30 mL) and washed with 5% aqueous NaHCOs (2x

, 20 mL) and brine {20 mL). The organic phase was dried over MgS0O, and
10 evaporated fo afford the bromoketone E11 -11_ as a yellow solid (611 mg, 92 %).

E11-12: To a solution of bromoketone E1.1 =11 (75 mg, 0.10 mmol) in‘isopropanol
(0.30 mL) was added 'diisopi'opytethyiamine (87 L, 0.50 mmol} and N-
acetylthiourea (18 mg, 0.15 mmol). The stirred mixture was heated to 70°C for 1 h

15 and then extracted with ethyl acetate (30 mL) and washed with 5% agueous
NaHCQ; (20 mL) and brine (20 mL). The organlc phase was dried over MgSQ, and
evaporated to yle!d the crude aminothiazole as a yellow solid Wthh was used
without further puritication.

20 Compotnd 2015: The ester E11-12 (0.10 mmol) was dissolved in tetrahydrofuran
{0.80 ml.) and methanol (0.25 mL) and 1.0 N lithium hydroxide (800 pL, 0.80 mmol)
added. After stirring at ambient temperature for 2.5, the organic solvents were
evaporéteq and the resulting aqueous residue was diluted with DMSO {1 mL) and
acetic acid (0.7 mL) and the solution injected onto a Combi-Preb HPLC column. .

25  The pure fractions were pocled and lyophilized to yield the final inhibitor 2015 as an
amarphous yellow solid (triﬂuoroabetate-salt,_ 16 mg, 20 %): "H-NMR (400 MHz, - '
DMSO-dg): 8 0.87 and 0.96 (two s, 9H), 1.19 and 1.28 {two s, 3H), 1.24-1.80 (m,

v SH), 2.03 (app g4, Japp = 8.8 Hz, 1H), 2.20 (s, 3H), 2.2-2.28 {m, 1H), 2.60 (s, 3H),
_ | 3.83-4.05 (m, 2H), 3.93 (s, 3H), 4.19-4.23 (m, 2H), 4.36-4.46 (m, 3H), 4.81 (app t, .

30  Japp =7 Hz, 0.2H), 5.03-5.07 (two'sets of overlapping dd, 1H), 5.16-5.24 (two sets
of overlapping dd, 1H), 5.38 and 5.42 (two br. s, 1H), 5.67-5.83 (m, 1H), 5.95-6.04
(m, 2H), 7.26 (d, J = 9.4 Hz, 0.8H), 7.40 (d, J = 9.4 Hz, 0.2H), 7.43-7.55 {br. m, 1H),
7.89(d, J= 8.2 Hz, 0.2 H), 8.04 (d, J = 9.2 Hz, 0.8H), 8.08 (br. s, 1H), 8.54 (s, 08H),
8.87 (s, 0. 2H), 12.37 and 12.42 (iwo br. s, 1H).
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"was then evaporated to dryness (ethanol was used to

~R=CH=0 Elbl X=0Owe El 1-12 R=H HC E11.2 X = OH
Conpound 2015 15 El11-1: Potassium cyanide (1.43 g,
22.0 nmol) was added to a stirred sol ution of

nmet hyi cycl opentanol (2.00 g, 20.0 mmol) in glacia
%Q@%&ll*ﬁaﬁd (1.00 nL) resulting in a thick s'T(ET('F%F"O“”I"BMSO
this was added, dropwi se, sulfuric acid (3 niL,

caution: .exot her i c) at arate at which the
tenperature was mai ntai ned at ca. 30-35C. Additi onal
acetic -70 WO 2004/103996 PCT/ CA2004/000750 acid (1
m.) was added to facilitate stirring of the thick
paste.- The m xture was then heated to 55-60C far 30

m n f @daewegidy stirring at anbi-ent tenperature for 16°

ot racoiiely Fehobund i (55 '40" ) ana tne |

m.), 5 dried over MgpSO4 and the sol vent ’ orated to

yield a pale brown oil (1.16 g). {The t he

conbi ned aqueous washi nhgs was~ 584 to pH 11 by

the addition of solid KPCO3 an esul ting solids

filtered and washed with ethyl etherp (3x 40 nL). The

filtrate was extracted t hQet yI her (2x 40 nli),

t he conbi ned extracts w d t he

sol vent evaporated to yield zi'ddlot P'éduct (0. 355

g) ‘which 10 was conbined with the above obt ai ned oil

(1 52 g, 60 % E11-2: 5N bydifeakkasss acid (8 ni) was
added to a sol ytion

o o it Bk s2Butieiar o GG Ge itocpa 469 B Sleps of

Et handExafaplariy), bubissing deeraneatséd{Exadipehid) beleat Ioblm'ebﬂal-f?eﬁhe’

to reffloflaﬁmid)éarﬁarnat -El‘b%c[kgf?)ﬁé %‘ 1\0@a§p Sared: ool ed, .

t he organi Vents evapor a ed an € agueous .

resi due washed wth hexane (40 m _): The aqueous | ayer {

conbi ned organi c phases washed with 5% %3 (5x 30
a
of

azeotrope the 1ast frace® of water) and the resultin
solid was-dried-f Ngi-gl® 'vacuum t o yi el d N\ ~
nmet hyl cycl opent yl ydrochl epide as a beig

86% I d

(1.38 g, OEI|0-3 TOH§N irred, ice ¢o
solution (5. OO I)0|

acetonit r ded aysnzyl

m., 23.8 mml) ‘ﬂl ~gon at nosphere. DBUo(

m., 25.9 mmol) was hen ded in small portions ouero
ca. 5 mn. The r t| ng suspensi on was stijrred adt,w%:
for a further 30 H then 25 all owed to waPRPPEP

anbi eénConvergiar aitter Bromakdtene 18 fihal coimposial wandonsass follows:
evapor {4 §do@fish of the bromoketone E12-1 (60 mg, 0.076 mmol) n isopropanol (3 mL.)
. was added isopropylthiourea 8g (11.7 mg, 0.99 mimol). The reaction mixture was
heated at 70°C for 45 minutes. HPLC revealed complete consumption of the
starting material. The reaction mixture was cooled to ambient temperature, diluted
with THF (3 ml) and 1.0N sodium hydrokide solution (1 mL) was added. After
15 sfirring at ambient temperature for 12 hours, the reaction mixture was concentrated

to dryness. The residue was dissolved in DMSO (2 mL) and the solution was
injected onto a Combi-Prep HPLC column. The pure fractions were pooled and
Iyophilized to yield 8 mg of Compound 1038 as an amorphous yellow solid
(trifluorcacetate salt) (15% yield). |

20 'H-NMR (400 MHz, DMSO-dg): & 12.35 (br s, 1H), 8.56 and 8.76 (two s, 1H), 7.72-
~75 -



‘the residue extracted wth ethyl acetate (50 m-),
washed with 1 N HO (2x 25 nl), 5% agq NaHCO3 (3x 25

L) and brine (25 nmL), and then dried over MgS™4 and

the solvent evaporated to yield the benzyl ester as a
VD 200H/2838%0i | (6.83 g, 98 % . 30 E11l-4: The BELTIR2004/000750
(6.80 g, 21.2 mmol) was dissolved in dioxane (4 nlL)

and a solution of 4N HO in dioxane (30 m., 120 nmol)
added. After stirring at anmbient tenperature for 2 h,
the sol vent was evaporated and the residue allowed to
-stand wunder a streamof riitrogen resulting in slow .
sol i dida7dey Pdh7.2317168 (ma ), i688-6185 (d, e BHz10.8:)16. 48684 (d, J= SHz,

Wi th lexansel. ¥ G m;)s 55 W&l £ 3 128157 6] 418 4.885Mam, 1H),

then placed u -
e a0 B 5-HAHT (mciick B8 58 (o). 20K 1), 1.85-

the hyzcbgqnhmar,nde- $93¢|(En ana o8P be (/. 0IH) 01,8441 89, 6H1118132
ce cold solution o

El 0 i,y red
(4 85 a‘i)soé;ﬁ{lfgﬁ)?é#w ?e?H)ahydr ofuran. 5 (75 niL) -was -
" added d||sopropylethylan1ne (8.20" nL; 47.0 mmol)
folloqgﬂ he dropw se addition of
phenyl oroformate (2.60 nL, 20.7 mol) under an
ar gon Syathesisaf Gomponnd@0d% preci pitate formed which,
upon vigorous stirring, pecage a fine suspensign.
After 4.5 h, the m xt4f

e~ Was~emncent r at e@iﬁ@%@i rd
of Its original volune ¥ t hen extracte ' et hyl
acetate (50_plL) and washeoLﬂvmth water (49 10g1), 0.5°
M KHS(M:K4 . P Yoha 49 and i ne_(50
m.). Thé§ H%’ig %ﬁ c phase % deded o%ﬁ*@ e
evaporated to yield the Phnyl carbamate ' ° a%

col orl ess ®#fl which sl ow ysgrystallized ovefsa peri od
of days (6.63 g, quantitative). 15 E11-6: |To a
solution off EIl-5 (1.00 g, 2.93 mmol) in O (2.00
mL). contairfing acetonitrile (1.00-n) was added

~dii sopropyl thyl amine (817 L) -followed by the amge’
E11-2 3.52 mmol ). The reaction was, sti rmedrat
anbi en rature for 2 h and then hea?

for 45 mn Th soI ution was then diluted

acetate (3 washed with 5% aq KZCQB
and brine 1@(5; rrL) The 20" organic r|
over MgSO4, the sol vent evaporat ed and’itlheo j@ﬁg
purified by flash chromatography over TLC g?aﬂ elsilica
gel using 10:1 to 5:1 (gradient) hexang Eﬁ@ﬁ 013 '

acet atLF as- el %nt -whi ch afforded the urea |
whi% ——E—?—;&\gaéj—l% el hedirea1P8 26id viag Prepaoed froptegkbufaming gnd E11-5

sol ut ibgrhedamyr @audrks oreaéBths B, deger@)éd iﬁE&a)nplléH fibsol ute
et hanol (10 nL) .

Tripe gtlde ester E1 3-2: The urea-P3’ acid was coupled w;th the P1 P2 fragment
15b as described in Example 11,

15
Compound 2013: The final inhibitor was prepared from E13-2 by a sequéence of
steps identical to that described in Example 11. The product of the final
saponification was isolated as an amorphous yellow powder (irifluoroacetate salt, 21
mg, 28_%). "H-NMR (400 MHz, DMSO-de): § 0.91 and 0.96 (two s, 9H), 1.15 and
20 1.21 (wo's, 9H), 1.26 (dd, J = 5.0, 9.4 Hz, 0.8H), 1.53 (dd, J = 6.0, 7.8 Hz, 0.8H),
1.58 (dd, J = 4.3, 9.2 Hz, 0.2H), 2.03 (app q4, Japp = 8.8 Hz, 1H), 2.20 (s, 3H), 2.2-
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under an argon atnosphere was added 10% Pd- C. cat al yst

(100 ng). The system was purged three tinmes with H2

and then sti rred vigorously under a hydrogen- ball oon.
é% 0403 the catalyst was filtered over Celite and

18 ¥4 ?P%ﬁe evaporated. The residue was thepr?r"""c“‘zo0‘”‘“’0"'50

di ssolved in nethanol (ca. 10 nL), filtered through a

MIllipore 30 MIlex 0.45 uMfilter and then evaporated

to yield the acid E11-7 as a white solid (539 ng,

93% . 15b: The Boo-di peptide 15a (1.23 g, 2.11 mmol)

127 2B A, 05 o R 2 B oo

a - 7ZAmA\BHRaE544B01 SHRETECARD 0 44000 7 52, 0.BiH), @WB—‘@/@T (MWSE’ES of
sol uti &@uét\tgi rﬁ&}d‘f"@ﬁ) ghk%"ﬁld(ht\&cpse?% B e mdem) 5.36 and 5.42 (two

t enper at vent S evapor

resul thn%y 1 SBaRAMMIE) HEF-8I% - Wnda’ AL v ? all'ﬁt @gH), 7.40
Wit digchd eroome bisaner 4-280 (BrOmiri), arsd wap@oatzedzm $03-8.15 (br.

Conr oy EhbOUAUAEAER, QU85 S déﬂﬁ%q St 1)
E11.7 (239 ngy, 0.932 nmmol) and TBTU (3.06 ng, 0.979
ol ) =M&l d ssol ved/ suspended in anhydrous

di chl or orretﬁane (4 m) and diisopropyl ethyl am ne (157
L, O. 9@1)1th19ﬁ!$}>fmwndﬁﬂé3r eaction was stirred at

anbi ent tenperature under a nitregen atnmosphere,untié
t he solution becane nearl$ eneous (cae ottle
A solution of dipeptide 15 ng, 0.888 mmol
di chl or onet hane cont a| ni ng d| | sopr opyl et hyl a%

n

L, 1.8 moly) d t he_gesuft
solutlon P't) stlr fter
rend asi.c by the g*t " of add| ti or?aal

d| | sopropyl 1E1y-|2am ne (ca. 0.15 ). The sol vent vva§
evapor at ed % el ding a yel |l ow syswp whi ch wasE&®rnct ed

wi th.ethyl 15 acetate (2x 50 nlL) and washed with :

sat urat ed; I\Iao (2x 50 mL) and brine (30 k). T e

conbi ned Jack soder e then dried over MyS04 and :
evaporat ed t% ®fford. the tripeptide El1-8 as a °>\,__

fibrous vvhbt,,essol id (650 ng, 97 %9. Ei-9: The, wﬂ\}w
- E11-8 (645 ny, 0.894 nmoi) was dissolved in 7
tetrahydrofurﬁ'n (16 20 nL) containing nethanol

and |.ON aggeous sodi um hydroxi de solutio

0. 900 mml)(qlﬂlﬂen added dropw se with vi gﬁ&g‘g&
at -anbi ent tpepperature. After 5 h, the "Sol z
evapor ated (keeping the bath tenperature bel ow 3 C)

andgt hen pl aced under hi gh vacuum over ni ght Ck:mmixhdema
- the Carﬂﬁ@'ﬁ%%re%aéé adPEf4-2 was prepared from E11-5 and amine E14-1 by the
same sequence of reactlons as descnbed in Example 11,

E14-3: The urea-P3 acld was coupied with the P1 -P2 fragment 15b as described in
15  Example 11.

The final inhibitor was prepared from E14-3 by a sequence of steps identical to that
described on Example 11. The product of the final saponification was isolated as an
amorphous yeliow powder (trifluoroacetate salf, 10 mg, 21 %). )

20 'H-NMR (400 MHz, DMSO-d;): § 0.74-0.97 {m, 21H), 1.25 (dd, J=5, 8Hz, 1H), 1.47

C77-



pal e yellow solid (725 ng, quantitative) which was

used without further purification 25 (ca. 10 % of

diacid present). ElI1-10: To a stirred, ice cold

suspensi on of sodiumsalt El 1-9 (0.894 mmoi) in

tVEQ 2RMAIEBPE ur an (10 nl) under an argon at nosR(EVEAZRIH0750
added triethylamne (240 L, 1.72 mmol) followed by

the dropwi se addition-of isobutyl chloroformate (174

AL, 30 1.34 mmol ). The resulting suspension was

stirred at OC for 3_h and a-solution of diazonet hane

in ethyl ether (O. 7M 10 niL, 7. mmol ) then added.

yel | dud, JsaisipneReh Nass(detd=8r Bz, DEH).Z0Xenp gt Jee%tlﬁoo 8H), 2.1¢
1 hen ?"J VPslale (BN, bBolTufIY o1-5ATRRI AH)U8.93 afd .65 Zit%vos 3H),

en Wwas suspensi on
b 5.01-

: m n &353 %*rﬁﬁ\)e4 22Té 28% Qf@s‘é 3@14%90%)& Hh8A éapgr{dJa@pthz o.
sol veyg 84§ 8 &Lria AE 3 HYl veiovRe3 awdsety\6f overlapping dd, 1H),

e e

m) podHel0.06), 627 (41J)=8.6H2e0.6Hy Srlidqd phraklzy@agHN m2éd? 5 (m, 2H),

over 3
211 PR A ST DS i Yo Bl B pes e, r2or
sti r rad, 124dvens, d H3.G1 abstued byH@Deﬁzgﬂabtone E11-10 (620

my, 0.850 nmmol) in tetrahydrofuran (2 nL) was added -
dropwi se 48 % aqueous hydrobrom c acid (144 L, 0.850
| ) EXAPLER® reaction stirred for 30 min The sol ution
vvas tmlﬁhﬂ-mmarﬁnd extracted with ethyl acetate (30

' 5% equs
br| neB?tg@rcf?‘L‘a keq?'??é @Ia ﬂqg ﬁ'ﬁ'ées‘g'ewz'anagr ﬁ%@hgég?%%%ﬁgparauel
and 19yrmeetsmfad>rapbundsaéfsmm it e follawringkesheme: El | - 11 as
a yellow solid (611 ng, 92 %Ra E11-12: To a solution '
of brormketone E11-11 (7% ng 0.g10 mmol) in _2
i sopr opanel t' (0. m.) was adBled dii sopropyl et hyl arpsne N’

(87 L, 0 Hd N- 2.mpeddydet hi ourea (18 ny, L
mol) . .The ed mi xtud é'FNﬁﬁache'éH‘éﬂD't”@“eZOC for
15 and t hen expract ed V\At‘ﬁpeﬂdﬁiﬁ acetate (30 nlL)th

.vvashed with ?aqueous rrL) and bri e 620 o
¥f

The &FY sewg.sohngagl ef MySO4 Lan
the crude*an Q@thl azoIeE‘a a&r ‘4;

evapor ated t
:yellow 'solid whi cR was used wistheut further
purlflmtu"eﬂme,zﬁmwd)und 2015 Xx=EMe ester ElII-12 (O 10 ©
mol ) s aPYeSRAETH t etpriablydipfwiean  (0.80 ni) and
_methanol (0.25 'nL) and 1.0Q. MLprLJ‘ﬂch{mhhydrOXI de (800 L,
0.80 mmol). added After S Jrrlnlg at ambi ent
-t etfper : in ol vents were
evaporgosdtigs anghmiLhaals wers dus;mgecmq werearsion bipick fremeagiCT496

di Tut es?mt esmer%rg A%%ar{ge?j C.%Ql%ech) In each vial was added the thio-derivative

. _{8) of interest (0.0688 mmole), the bromaketone (0.0625 mmole) and |sopropanol _
(500 pL). The closed vials were heated at 70°C for 1 h. The solvent was then

20 evaporated using a vacuum centrifuge (SpeedVac) and was co-evaporated with 1,2- .

dichioroethane. The crude products were dried under high vacuum overnight.

Step 2: Removal of the Boc protecting group
All the vials were treated with 30% TFA in DCM (500 pL) for 1 h. All vials were

25  transferred on a vacuum centrifuge fo remove the volatile material.
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acetic acid (0.7 nmL) and the solution injected onto a
Conb! -Prep HPLC colum.. 25 The pure fractions were
pool ed and | yophilized to yield the final inhibitor
2015 as an anorphous yellow solid (trifluoroacetate
FuP 20041899y, 20 % : 'H NVR (400 Mz, DVSO d3BCT/GAQ480750
and 0.96 (two s, 9H), 1.19 and 1.28 (two s, 3H),
1.24-1.90 (m 9H), 2.03 (app g4, Japp = 8.8 Hz, 1H),
2.20 (s, 3H), 2.2-2.28 (m 1H), 2.60 (s, 3H),
3.83-4.05 (m 2H), 3.93 (s, 3H), 4.19-4.23 (m 2H),
4.36-4.46 (m 3H), 4.81 (app t, 30 Japp = 7Hz 0. 2H),
5. 03- 5§_@M_Qmp_mts of overl apping dd, | , 5.16-5.24

( t WO S ;é_scthfal Q€ éxljcfb%ﬂhé‘ Sor?& rhdug(? cart?an??ﬁe ?2‘1; 3 23% b4 Carbamate

_7 26 (@Cld j#b-toglkjr(q.gaﬁgmgpbe) HN"A,UO(O@% g‘lmoi aqing) and DIPEA (0.313
- 0. ZH) rr7m6!§'53 |.5§ m(ﬂIJD pLnaf Dhvdd and the 88adtifh mixtdre Wad ahﬁrved to proceed
0.2 9.2 Hz, 0.8H), 8.08 (br. s, 1 H,

8. 54 (§"er69§*H) 8 87 (s, 0 2H), 12.37 and 12.42 (two

br. s,1 H. -74 WD 2004/ 103996 PCT/ CA2004/ 000750

- EXAMPLEI 2 Synt hesi s of Conpound 1038 HN N ~ -0 qﬁ\

NY HO OGH HP £Co und O US|n reacti

sequence Qi 'gﬁ'\/ﬁgsthﬂczﬁl oie cerbbe(ﬂgl\n/t e Iast siX H

st eps of Exanple 11, but si ng carbgmate 4c (fxanple @

15) "i nst ead of ‘urea 11-7, the, follow ng carbamate .

br onoket one E12-1 was prepared: ON ,01I ~Br 0, N
HZN S/ '~~ OO 10" H 8g gOxH NY H
15 BB
FSC“\/\(')/LH co Q\O /ﬂ/\ COH
ab . dc
oA /\,tdfcoﬂ. J’L\Jf
de 49 ’
Q. mf )/i\fm_ Di”
By
F/\/\o’lLﬁ coH

10 Siep 4: Sa onification and Pur:ﬁcatio
“All reactions were diluted wnth 400 {L of DMSO and 200 pL THF, A solution of
500 pL of 2N aq LiOH {1 mmol) was added to each vial and allowed to proceed

overnight after which time, the mixiure was neutralized by the addition of 400 pL. of
AcOH. All compounds were purified by semi-prep reversed-phase HPLC (Symmetry
16 column 5 cm x 19 om, CH;CN 1 H;0 0.08% TFA gradient).

. EXAMPLE 16
The following compounds were prepared using reaction sequences and

methedologies as described in the above examples:
«79 -



O H O N E12-1 Conpound 1038 Conversion of the

br onoketone to final conpound was done as follows: 10
To a solution of the bronoketone E12-1 (60 ng, 0.076
mmol) In isopropanol (3 m-) was added

iYEQ POd/83PIBhi ourea 8g (11.7 ny, 0.99 nrnol). THE/CA2004/060750
reaction mxture was heated at 70C for 45 m nutes.
HPLC reveal ed conpl ete consunption of the starting
material. The reaction m xture was cool ed to anbi-ent
tenperature, diluted with THE (3 nL) and 1. ON sodi um
hydr oxi de solutlon@§1 nm.) was added. After 15 stirring
at anBPERPUR d@glee! for 12' hours, the reaction

m xture was concentrated to dryness. Th@ residue was °
di ssolved in DVSO (2 nlL) and the sol utin S

“injected onto a Conbi-Prep HPLE col s The pure
fractions were pool ed and N4 to yield 9 ngy
of Conpound 1038 as an anor ph 1 ow sol'id

(trifluoroacetate salt) (15 %y| eI ). 20 ' H NWR (400

MHz, DVBO-de): 8 12 (hr 8.56 and 8.76
(tvvos 1H), 7.72- N
PCT/ CA2004/ 000750 8 27 (nﬂ OH68 (m 214),

6.68-6.95 (d, J= 9Hz, 0.814), 6d34(d J= 9Hz,
0. 2H), 561581(m 1 ad's, 1 H,
5.13-5.27 (m 1 H), 49?%"’?%%‘96@ 4.31-4.50 (m

3H), §ovmmng!¢0?¢n 8H), 2.53-2.60 (m 3H), 2.20-2.36

(1m951"1)l Nl\lih @50 l\ﬂizo QN(S@ dé"ﬁ:a 8@ 13%litu%]of@ﬁlfhrf§ﬁ) maior rotame

Cnd s st VA (s SoRr, Bk s +Bug P lrarphoe B 8 4 <o, 1,
Synt hesizgped, 160 mmuEads 280344 10), 71 (el\@-lam Wz, NH),@VED-5.66 (m, 1H),

N %E%k;%l%%%y(m 11 Bl PaMR H, T, 4155428 (m, 21), 4.40-
4.32 {m, 1H), 4.07 (d, J = 8.6 Hz, 1H), 4.04-3.92 (m, 1H), 3.96 (s, 3H), 2.61 (s, 3H),
2.58-2.50 (m, 1H), 2.40 (br s, 2H), 2.31-2.17 (m, 11;1}, 2.12-1.95 (m, 3H), 1.91-1.76

16 (m, 2H), 1.71-1.39 (m, 3H), 1.31-1.23 {m, 1H}), 1.04 (m, SH), 0.97 (s, 9H)..
- M.S.(electrospray) : 817.4 (M-H)" 819.5 (M+H)" . Reverse Phase HPLC
" Homogeneity (0.06 % TFA; CHSC_N :H0): 99 % . !

0 '
O\ i ' \ .
. 0 ﬁ N I@'
0 OEN‘\‘
H 0

Compound 1030 '
15 Compound 1030: l
'H NMR (400 MHz, DMSO-dg): ca, 85:15 mixture of rotamers, maior rotamer
description; & 8.56 (s, 1H), 8.14 (d, J = 9.0 Hz, 1H), 8.00-7.78 (m, 1H), 7.73-7.56 (m,
1H), 7.52 (s, 1H), 7.37 (d, J = 9.2 Hz, 1H), 6,97 (d, J= 8.6 Hz, 1H), 5.78-5.65 (m,
1H), 5.52-5.45 (m, 1H), 5.23-5.15 (m, 1H), 5.13-5.03 (m, 1H), 4.58-4.50 (m, 1H),
20 4.50-4.42 (m; 1H), 4.38-4.31 (m, 1H), 4.10-4.03 (m, 1H), 4.01 (s, 3H), 3.99-3.70 (m,
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10 NAXOBn' S OHIIINTAIII E11.5\~HNNO

O-H I~ OH O Conpound 2013 10 Urea Acid E13.1: The
urea-P3 acid was prepared fromtert-butyl am ne and

E11-5 by the sane sequence of reactions as descri bed
WO BUR4#A3P% 11. Tripeptide ester t13-2: The ur FETRA24{0gp750
was coupled with the P1-P2 fragment 15b as descri bed

in Exanple 11. 1'5 Conpound 2013: The final inhibitor

was prepared from E13-2.. by a sequence of steps -
identical to that described in Exanple 11. The product

of the final saponification was isolated as an

anor phowrsley R0 oilp dddrer23( (o 1), 2di7ohe®tratié)shfa-1.32 im, 9R), 1.34-1.23
™0, 28 14, ot H A 64000 e ?%@aqé)g:?.s 0.91 and 0. 96

t wos, 1,15 and 20 .1.21 (two s, 91- 1.26 (.dd

(twos: M eistiisoraaags (THES ob i tugreare o) 5 e, 6985 arsay.
0. 814) , ReverssSPiepe HRLCHEMayen8ity01d6,% TFAHEH.CN OR.C)ap %

- g4, app = 8.8 Hz, 1 H, 2.20 (s, 3H, 2.2 - 76 -. WO
20047 103996 PCT/ CA2004/ 000750 2.28 (m 1 H), 2.58 (s,

3H), 3.80-4.04 (m 2H), 3.93 and 3.96 (two sP 3H),

4.18-4.20 (m 2H), 4.35-4.45 (m 3H), pp t,
Japp = 7 Hz, 0.2H), 5.03-5.07 (twojsets

over | apping dd, I Hy, 5.17-5. 24° of

overl apping dd, I H), 5.36 and 5. br. s, 1 H),

5.66-5.80 (m 1 H), 5.86-6.04 (pr. mo2H), 7.25 (d, J
= 9.2. Hz, 0.8H), 7.40 w,o 9.2Hz, 0.2H), .
7.4-7.50 (br. m '1 H), ¥ aﬁg, N=A, 0.2 H),
8.03-8.15 (br. m 1.8H), 8.54%(s0 PraMfH 89 (s,

0.2H), 12.38 and 12.42 (two bras, 1H H EXRAMPLE 14
Synt hesi s of conpound 2018 Ogémpbéhd 1445 OV 10 OWve

Compouﬁd 1015:
'H NMR (400 MHz, DMSO-dg): ca, 85:15 mixture of rotamers, major rotamer
~ description; § 12.32 (bt; s, 1H); 8.57 (s, 1H), 8.15-8.03 (m, 1H'), 8.04 (d,J =9.2.Hz,

10 1H), 7.47-7.37 (m, 1H), 7.29 (d, J = 8.8 Hz, 1H), 7.03 (d, J = 8.6 Hz, 1H), 5.78-5.65
(m, 1H), 5.45-5.38 (m, 1H), 5.23-5.14 (m, 1H), 5.09-5.02 (m, 1H), 4.72-4.62 (m, 1H),
4.46-4.32 (m, 2H), 4.16-4.08 (m, 1H),_4.|03—3.90 (m, 1H), 3.94 (s, 3H), 2.60 (s, 3H),
2.30-2.19 (m, 1H), 2.20 (s,,3H), 2.06-1.87 (m, 1H), 1.81-1.21 (m, 11H), 0.97 (s, OH).
M.S.(electrospray) : 775.4 (M-H) 777.5 (M+H)" . Reverse Phase HPLC

"+ 16  Homogeneity (0.06 % TFA; CHaCN : H.O) : 99 %

O AN A

=
o
o g
F\/\o)lxﬁﬁ:rhl? ﬁ?ﬂ
. fa) o
N
o 3 5

. Compound 1024
© Compound 1024:

'H NMR (400 MHz, DMSO-dg): ca, 85:15 mixture of rotamers, major rotamer
20  description; 8 12.31 (s, 1H), 8.55 (s, 1H), 8.20-8.05 (m, 1H), 8.03 (d, J = 9.2 Hz, 1H),
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Nx OH + 2HCl; 2~M N NJ e ~ 0 0 ~M= E14-2 FI O
iiellll 15b E14-3 ~ 1 O-N~0Bn \ O H 11O E11-5 10,

Il s N O NHRNxN N -1l E14-1 ~0 O Fi 7770111 10

18 E14-2: The urea-P3 acid E14-2

prgggdrigg”%’?om E11-5 and am ne E14-1 by the ?%ﬁ%cmommoms
"sequence of reactions as described in Exanple 11. .
E14-3: The urea-P3 acid was coupled with the P1-P2
fragment 15b as described in 15 Exanple 11. The fi nal
i nhi bitor was prepared from E14-3 by a sequence of

steps 7oA Gl p?.‘r?aélsrl&%; HB36) YBET NaSFETIE: Y, 5785 66 (m,

product of Saponifi¢ as “an
anor pAYLSApF.4 b, JSWFet3-§.15 (il Uy 588-6102t{e, $1), #,770085 (m, 8H),

M0 - 28.4(s, 30, 2.66 By 288 oMM, %@&?ig fn 2. §1-9%0 (m 1H),

21 25 (dd, J= : . :
004/ 2OT4% o THEAZTONS Dl A6, 13423 i THia 194 (5 1,00 (5, OH.
1. 83 (Wl8.(eldettdsprayiz 800.4 §li-HY) 812 LO@(-HP Rélrse @B BHEC

0.8H),,2.19 . 2.2- 2.2 H, 2.59 (s, 3H), .
3. 31- E’.°H‘Q?QEPR“S’?°'%3QE%§%&§H éﬁégj ?‘f% s, 3H),
3.98-4.02* (m), 4.22-4.26* (n),'4.35-4.39* (n), 4.82
(app t, Japp=7Hz, 0.2K), 5.01- 5.06 (twogsets of
overlapping dd, 1 H), 5.16-5.23 (two Sgt& 0

overlapping dd, I H), 5 5. 35 age 5.4,1,»,{;\/\/0 br: s, 1H),
5.67-5.79 (m 1H), 5..87 (d_ol= 8H), .5.91 (d,

. J=9.4Hz, 0.2H), 6.07 (d, J=EW1), 6.14 (d,
©J=9.2Hz, 0.2H), 7.24-7.5 (m 2H), [ '7.89 (d, J=9.2Hz,

0.2H), 8.04-8.12 (m 1, 81y Ny 8 (s, 0.81-1), 8.87

(s, 0.2H),12.37 and" M, 1 _KH). * obscured by
HOD signal. 10 EXaMPLELE™ N U ok
o
: N Y

=0

L2

. Compound 1001
~ Compound1001:" _ : .
10 'H NMR (400 MHz, DMSO-ds): ca, 7:3 mixture of rotame‘r‘s,}maior rotamer.
— desgcription; & 8.01 (br s, 1H), 7.92 (s, 1H), 7.90-7.77 {m, 2H), 7.70 (br s, 1H), 7.31
(d, J = 9.4 Hz, ‘_!-H), 6.72 (d, J = 8.8 Hz, 1H), 6.28-6.10 (m, 1H}, 5.53-5.33 (m, 1H),
' 5.03-5.92 (m, 1H), 4.85-4.71 (m, 1H), 4.49-4.40 (m, 1H), 4.19-4.02 (m, 3H), 4.03 (s, .
3H), 3.93 (s, 3H), 2.82-2.45 (m, 3H), 2.36-2.23 (m, 1H), 1.90-1.79 (m, 1H), 1.34 (m,
16  8H), 1.37-1.14 {m, 2H), 1.03 (s, 9H), 0.98 (s, OH).
M.S.(electrospray) : 835.4 (M-H)" 837.3 (M+H)" . Reverse Phase HPLC_
Homogeneity {0.06 % TFA; CHsCN : H20) : 99 %

=

“O
C‘Diuj:r"i @
o »
o H .

GCompound 1011
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Permutation |ibrary: Both bronmp ketones 18a and 18b
were used in a pernutation library for the parall el
synt hesi s of conpounds as shown in the foll ow ng

. 18(8.R LLONH N-erSpeed
DR 3R Gz or O 1 D onne A PCscARiRRurs:
Lz i BOON o Ra QR Nwe'5. B. XA HJ1oH B. XJIH O )yN
I H4X=0 . OH,,. 0 18a L=0OWe, L1=Sr, L2=H 5X=NH 18b
L= Owve, L1=Cl, L2= H6- LiOH/ THF, HO 7- HPLC
Purification 15 Step 1: Formation of the
am ngt hi azohjoi'_ng A series of 8-nL vials were
di sp&SEWOHA action block froman ACT496
synt fe3iMRefA00 MHZTDMSCadiy: ech, EhiéSrimbdimp of totaneas, majdrabtamas

dd et h 8 0 8

oy SAEB0 83458 118 9, {Qhale LRl (27980 0
(500 1HLY.39T kel H) BRB(H, V-4 cstwetm, Eh%(tdedj 818 F:) OH), &+ 7915.6¢ (m,
The 5'9? vs%tsx\@ﬁn 2305% t@@b 59b 79 ngsw% (. 1H)

centrifuge ( pee evapor at e

O b e BS A 1%@%‘3@% TociHD, S87-5a2 Graied, 2.75 s,
hi ghammmms cnmrms&buz (9L B, 226-2Re Y #h), elo7tiher (BRaH), 1.80-1.21

P21, BABHP ) Lo I, M bl Lol L o0

t r anM 2faladrospray)a 7884 ()T 190151 (M blE . IRevesaPhase iHRLC

\é@T/ %88%%%667%%?7 %[@09 l?%’g’g?n each vial was

added the correspondi ng car barrate (21c to 21g) and
car bamat e o}
HNJK

N==
S
-0 Ny~

o
oWt \
oy "?@
O J7~N°
H o

Compound 1023

Compound 1023:
H NMR (400 MHz, DMSO-dg): ¢a, 85:15 mixture of rotamers, major rotamer
15 ‘description; 8 12.36 (s, 1H), 8.55 (s, 1H), 8.09-7.97 (m, 2H), 7.42 (br s, 1H), 7.22 (d,
J=9.2 Hz, 1H)}, 6.99 (d, J = 8.6 Hz, 1H), 5.79-5.66 (m, 1H), 5.45-5.38 (m, 1H), 5.23-
5.15 (m, 1H), 5.09-5.02 {(m, 1H), 4.75-4.66 (m, 1H), 4.47-4.31 (m, 2H), 4.16-4.09 (m,
1H), 4.03-3.91 (m, 1H), 3.94 (s, 3H), 3.29-3.18 (m, 2H), 2.60-2.43 (m, 1H), 2.30-2.18 .
(m, TH), 2.20 (s, 3H), 2.07-1.97 (m, 1H), 1.81-1.33 (m, 9H), 1.31-1.23 {m, 1H), 1.18
20 (t,J = 7.3 Hz, 3H), 0.97 (s, 9H).
M.S.(electrospray) : 789.3 (M-H)" 791.4 (M+H)" . Reverse Phase HPLC
Homogeneity (0.06 % TFA; CH;CN : H,0) : 98 %
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acid (4b to 4k) (0.0875 mmol e), HATU (0.0875 nrnol e,
33.27 ng) and DI PEA (0.313 nmmole, 55 pL) in 500 pL of
DMSO and the reaction m xture was allowed to proceed
J$$J~ | u ~s HzN' '"HH N H'xII!

Sw g\aﬁdﬁlnbhrﬁbéY HxH~ Fi 8c ed Be aaf | 8g FyC~~ (%ZFK%RI@“MSO
"NO OFI COzH O COzH H 4b 4e o 4d Il JQ- O H-COH
~~0~ HHCOzH "H-COH 4e 4f 4g 0.., x O1 OHCX®2H OH
COosH OH CR2H 4h 4i}ll1~ 41 F~~ 0 'H O2H 4k 10 Step

4: Saponification and Purification Al reactions were
diluted with 400 pL of DMSO and 200 pL THE A solution

of 500 pL of 2N ag LiOH (1 mml) was d to each
vial and allowed to proceed ' af ter which
time, the m xture was neut e addition of
400 pL of AcOH All conpounds purified by

sem - prep reversed- phase HPLC ( Sy try 15 colum 5 cm -

x 19 cm CH3CN 1 H20 OSE Adi ent). EXAMPLE 16
The fol |l owi ng conpou B r ing reaction
sequences and et hodol ogi €% as iBBd in the above

~exanples: -79 WO 2004/ 103996 pcl CAZO 4/ 000750
Compounds from Table 1 O cdiround 1033

Compound 1033:
H NMR (400 MHz, DMSO-dg). ca, 85:15 mixture of rotamers, major rotamer
description; & 12.36 (s, 1H), 8.53 (s, 1H), 8.05 (s, 1H), 7.98 (d, J = 8.0 Hz, 1H), 7.46

5 (s, 1H),7.20 (d, J=9.0 Hz, 1H), 7.04 (d, J = 8.4 Hz, 1H), 5.80-5.65 (m, 1H), 5.44- -
5.37 (m, 1H), 5.24-5.14 (m, 1H), 5.10-5.01 (m, 1H), 4.85-4.76 {m, 1H), 4.45-4.34 (m,
2H), 4.21-4.10 (m, 1H), 4.04-3.89 (m, 1H), 2.62 (s, 3H), 2.58-2.47 (m, 1H), 2.28-2.18
(m, 1H), 2.20 (s, 3H), 2.06-1.96 (m, 1H), 1.81-1.38 (m, 9H), 1.39 (s, OH), 1.29-1.22
{m, 1H), 0.99 (s, 9H).

10  M.S.(electrospray) : 817.4 (M-H) 819.4 (M+H)" . Reverse Phase HPLC

Homogeneity (0.06 % TFA; CHiCN : H20): 98 %

—‘0-

Ok ‘
oy "i@

)

N

o7 N Y

Compound 1037
Compound 1037:
15 "H NMR (400 MHz, DMSO-dg): ca, 85:15 mixture of rotamers, major rotamer
description; § 12.29 (s, 1H), 8.54 (s, 1H), 8.12-8.01 {m, 1H}, 8.04 (d, J = 9.0 Hz, 1H),
744 (s, 1H), 7.25 (d, J = 9.2 Hz, 1H), 6,79 (d, J = 8.4 Hz, 1H), 5.78-5.65 (m, 1H),
5.47-5.37 (m, 1H), 5.22-5.13 (m, 1H), 5.08-5.02 (m, 1H), 4.45-4.33 (m, 2H), 4.13-
4.06 (m, 1H), 3.98-3.90 (m, 1H), 3.92 (s, 3H), 2.59 (s, 3H), 2.56-2.46 (m, 1H), 2.41-
20 - 2.36 (m, 2H), 2.28-2.18 {m, 1H), 2.05-1.96 (m, 1H), 1.93-1.43 (m, 9H), 1.33 (brs,
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Nd /ONN S O Qx NNHOOH O, H O Conpound 1006
Conmpound 1006: 'H NMR (400 Mz, DI\/ISOd6) ca, 85:15
m xt ure of rotarrers maj or rotamer 5 description;

, 8.56 (s, 1 H, 8.14 (br s, 1
8‘}%8&%’&&9%6 = 9. o Hz 1 H), 7.47 (br s, 1 H),TPGIrG4z0p4poo7so
J=9.0 H, 1H), 711(d, J =84 Hz, 1H), 5 79-5.66
(mlH, b5.51-5.41 (m 1 H, 5.24-5.15 (m 1 H),
5.11-5.03 (m 1H) 53440(m 2H), 4.40- 4.32 (m

1H, 4.07(d, J=86H, 1H, 4.04-3.92 (m 1 H),
9 5§12 50 1H), 2.40
(br%ﬁ)séfoﬁwm(@'ﬁj? 196 sg@*i 972‘}2 21 95(?]m |?_>I)H)

1. 9 MB.(elpgirospray} §4 Hl 34 i(lmy*x*nﬁeme PhaseHRL®3

(m  Hdhogehei40081% PEh,; Ci@scw n?P)
MS. (el ectrospray) : 817 - 819 5 (MtH)'

Rever se Phase. HPLE Hom)genel ty (0.06 % TFA, CH3CN
H2O : 99 % HN \ Br N ot N i O a2aOOHNOCH
H O Conpound 1030 15 Conpound 1030: H (400

WHz, , DMSO-d6): ca, 85:15 m xtufe of N‘(j)§amers, maj or
rotamer description; 8 8.58 Y 8.14 (d, J =
9.0 Hz, 1 H, 8.00-7.78 (m I . 73-7.56 (m
0
O\oigg'@
0
o H S

5 Compound 1051

CFompound 1051:
'H NMR (400 MHz, DMSO-dg): ca, 85:15 mixture of rotamers, maior rotamer
description; & 12.35 (s, 1H), 8.54 (s, 1H), 8.03 (s, 1H), 7.92 (d, J = 9.2 Hz, 1H), 7.47
(s, 1H), 7.38 (t, J = 8.3 Hz, 1H), 6.98 (d, J = 8.7 Hz, 1H), 5.78-5.65 (m, 1H), 5.47-

10 5.38 (m, 1H), 5.23-5.13 (m, 1H), 5.09-5.00 {m, 1H), 4.69-4.60 (m, 1H), 4.48-4.30 (m,
2H), 4.14-3.90 (m, 2H}, 3.98 (s, 3H), 2.60-2.39 (m, 3H), 2.30-2.20 (m, 1H), 2.06-1.97
(m, 1H), 1.80-1.37 (m, 8H), 1.37-1.20 (m, 2H), 1.12 {t, J = 7.5 Hz, 3H), 0.96 (s, SH).
M.S.(eiecitrospray) :793.3 (M-H) 795.3 (M+H)" . Reverse Phase HPLC -
Homogeneity (0.06 % TFA; CHaCN : H,0): 98 %

15

o]
HN’Q

o
Ci N=

_o N xS
w
0 &
O\okmn?@
0 Ay
H o

Compound 1053
Compound 1053:

1H}\ll\f#R (400 MHz, DMSO-ds): ca, 85:15 mixture of rotamers, maior rotamer
description; & 12.06 (br s, tH), 8.55 (s, 1H), 8.12 (d, J = 9.2 Hz, 1H), 8.05 (s, 1H),
20 7.46(m, 1H),7.39 (d, J=9.3 Hz, 1H),6.98 (d, J = 8.6 Hz, 1H), 5.78-5.66 (m, 1H),
| -85-



1 H, 752 (s, 1 H, 7.37 (d, J =9.2 Hz, 1 H, 6.97

(d, J =8.6 Hz, 1 H, 5.78-5.65 (m 1 H), 5.52-5.45

(m 1H, 523-5.15 (m 1 H), 5.13-5.03 (m 1 H),
%§-4.50 m 1 H, 20 4.50-4.42 (m 11-1), 4.39-4

oy 2% 10-4. 03 (m 1H), 4.01 (s, 31-1), SP%C@OWOWSO
(m -80 WD 2004/ 103996 PCT/ CA20041000750 under H20,

2H), 2.34-2.23 (m | H, 2.07-1.98 (m | H), 1.70-1.37
(m 9H), 1.34-1.23 (m 2H), 1.26 (br d, J = 6.4 Hz,

6H), 0.96 (s, 9H). MS(eIectrospray) : 839 (MH)'

841. * Reverse

%8 (55,
o S PEE TSR (15 (D0 6 505-FoR (M O5-L By I Hpgh 4o-
% 5 4082 (i) 4. 122105 (1) YN0 Hs, SM)Y'3:96-3.90 (rh, AHBITE)BH), 2.60-

RN AT A e

S 1.2H)329%% % 98). 1 H); 8.57 (s, 1 H), 8.15-8.03 (m 1
"& hﬁsgéie&t%spﬂayg &121 qd?H é{;a %g\'ﬁﬂrg”RéJer% ﬁtY:ﬁ%'nPLl: H,

5 781@%%1#”(096%1'%@%@ 380 ¢ , 5.23-5.14 (m

1 H, 5.09-5.02 (m 1 H), 472462(m 1 H),

4.46-4.32 (m 2H), 4.16-4.08 (m 1 H), 4.03-3.90 (m 1
3

H, 3.94 (s, 3H), 2.60 (s, 3H), 2.30- J@ (m 1 H,
2.20 (s,, 3H), 2.06-1.97 (m 1 H), 1021 (m 11

1
H, 0.97- (s, 9H. MS. (el egdradsphayls s7754(!\/H—|)
777.5.(MrH . Reverse Phase HP 5; mogeneity (0.06 %
TFA; CH3CN : H20) : 99 %0 H 0I\I\ S O O

O <

Compound 1027
Compound 1027: '
10 "HNMR(400MHz, DMSO-dg): § 8.58 (s, 1H), 8.06 (d, J= 9Hz, 1H), 7.91, 7.89 ( 2s,
1H), 7.57 (brs, 1H), 7.40,7.38 (2s, 1H), 7.25 (d, J=9Hz, 1H), 5.57-5.68 (m, 1H), 5.55
(brs, 1H), 5.20 (d, J=16Hz, 1H), 5.06 (d, J= 11Hz, 1H)), 4.69 (brs, 1H), 4.47 (t, J=
OHz, 1H), 4.30-4.35 (m, 1H), 4.08 (d, J= 9Hz, 2H), 4.05-3.96 (m, 2H), 3.97 (s,3H),
3.66-3.40 (m, 8H), 2.56 (s, 3H), 2.35-2.25 (m, 1H), 2.08-1.98 (m, 1H), 1.60-1.50 (m,
15 2H), 1.28,1.26 (2s, 6H), 0.97 (s, OH).
EIMS: (M+H) = 779.3, (M-H) = 777.3
Reverse Phase HPLC Homogeneity (0.06 % TFA; CHsCN : Hz0) : 99%.

L
OH N/}@
0, I’:Iloo |

Compound 1041
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X NHOOHd OHo 0O Conpound 1024 Conpound 1024: 'H
NVR (400 WHz, DVMSO-de): ca, 85:15 m xture of rot aners,
maj or rotamer 20 description; 8 12.31 (s, 1 , 8.55

(W0 2804/fhaoed- 20-8.05 (m 1 H), 8:03 (d, J
H, -81 WD 2004/ 103996 PCT/ CA2004/ 000750 7. %Xé"““""s"

(m 1 H, 7.38 (d, J =8.6 H, 1 H, 7.33 (d, J =
Hz, 1 H, 5.79-5.66 (m 1H), 5.49-5.41 (m 1H),
5.23-5.15 (m 1H), 5.09-5.02 (m 1H), 4.77-3.85 (m
OH), 3.95 (s, 3H), 2.60. (s, 3H), 2.58-2.47 (m 1 H,
2. 43Compeupdiioft) | 2.31-2.20 (m 1 H), 2.07-1.98 (m

7 G gt ol O i
(

i n 3 br s, ﬁﬁv%ﬁ%@ H’Hhﬁél SHROL il i Felivie(dt §= 9.0 Hz,
(0. 0@4'\?\)/071&593 35%3@55! 7 02@.1 Q%Ei-lz,%o% 9@13’\\'1 H%'f I-go\lH) 5.78-5.66

1@01("1’116‘? WW%‘EOU’DM3 SO0, &) 5.08:.02/m3 1H. )‘é’t7dr"e6%@'n 1H),
rot adav-gh, 32(Ri, QH) mm(m da;e:roaaﬁ D2, )83, @41%5( bn), s.60 (s, 3H),

;58%403(81 5515"5 39-2 ?@@71%%2 6961 %Qr?,dﬁ-l)}oaé 2@?:*9,2111H) 1.13 (t,

H) JG?ZBH@BTD Q.97 (s19%), 5.53-5.33 (m 1H), 5.03-5.92
4.

4 m 9 e&ecfro% %95, Hz,r Hoq gﬁsﬁﬁé 5%9?&&:@%%"&@
2082 Qm%er@m(( %TfABGHg?&sH(Qh 981%-, 1.90-1.79 (m
1H, 1.34 (m 15 9H), 1.37-1.14 (m 2H), 1.03 (s,
9H), 0.98 (s, 9H). M S. (el ectrospray) : o835.4 (MH"
837.3 (M+H) . Reverse Phase HPLC, HNJI\/é

TR
0 N =,

=

.0

X ~
Y i@
H o

Compound 1026
Compound 1026: )
'H NMR (400 MHz, DMSO-dg): ca, 85:15 mixture of rotamers, maijor rotamer
15 description; 8 12.30 (s, 1H), 8.56 (s, 1H), 8.09 (br s, 1H), 8.02 (d, J=9.0Hz, 1H),
7.44 (brs, 1H), 7.32 (d, J = 9.2 Hz, 1H), 7.24 (d,.J = 8.6 Hz, 1H), 5.78-5.66 (m, 1H),
5.47-5.32 (m, 1H), 5.23-5.15 (m, 1H), 5.10-5.03 (m, 1H), 4.80-4.72 (m, 1H), 4.49-
441 (m, 1H}, 4.37-4.29 (m, 1H), 4.15-4.08 (m, 1H), 4.05-3.95 {m, 1H), 3.95 (s, 3H),
3.80-3.51 (m, under H20, 4H), 2.60 (s, 3H), 2.57-2.48 (m, 1H), 2.41-2.37 (m, 2H),
20 2.31-2.21 {m, 1H), 2.07-1.98 (m, 1H), 1.95-1.83 (m, 1H), 1.62-1.46 (m, 2H), 1.31-
1.22 (m, 1H), 1.04 (s, H), 0.97 (s, 9H). M.S.(electrospray) : 833.3 (M-H) 835.4
(M+H)*. Reverse Phase HPLC Homogeneity (0.06 % TFA; CHaCN ; H0) : 99 %
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Honogeneity (0.06 % TFA;, CH3CN H20) : 99 %N NN, O

Il ONHOJ OH OH Conmpound 1011 -82. WO

2004/ 103996 PCT/ CA2004/ 000750 Conpound 1011: 'H NMR

( O d6): ca, 85:15 m xture of rot
ﬁﬁ?g?%‘?%ﬂms description; 3 8.53 (s, | ,%@u?%fmmso
8.8 Hz, | H, 7.69 (d, J =7.4 Hz, 1 H, 7.46 (s,
7.39 (s, 1 H, 7.25 (d, J.= 9.0 Hz, | H), 6.99

o
";II

J
1 ,
( J =88 Hz, 1 H, 579-5.64 (m 51 H), 5.44-5,33
(m 1 H, 523-5.13 (m 1 H, 5.10-5.00 (m 1 H),
4.81-4.70 (m 1 H), 4.45-4.27 (m 2H)p 4.19-4.11 (m
1 H, 4.04-3.91 (m 1 H, 3.87-3.72 I , 2.75 (s,
6H), 2.66 (s, 3H), 2.56-2.42 £m 1 2.2972.17 (m
1H), 2.07-1.97 (m 1H, 1.8Q-A, 10H), 1.25 (br
d, J :65Hz 6H) 097(s M S. (el ectrospray)
788. 4 (M - 790.5 (MtH' . Revegrse Phase HPLC 10
Honogenei ty(OO6°TFA0 -’.H20):95%O HN N -
io\ M S 0 O 1@@54% Conpound 1023
OK
H o
Compound 1022
Compound 1022:

H NMR (400 MHz, DMSO0-dg): ca, 85:15 mixture of _rota_mers, majot retamer
description; 5 12.32 (s, 1H), 8.55 (s, 1H), 8.08-7.97 {m, 2H), 7.42 {br s, 1H), 7.29 (d,

5 J=8.2Hz 1H), 6.99 (d, J = 8.8 Hz, 1H), 5.79-5.66 (m, 1H), 5.44-5.37 (m, 1H), 5.24-
5.15 (m, 1H), 5.00-5.02 (m, 1H), 4.75-4.67 (m, 1H), 4.43-4.32 (m, 2H), 4.16-3.95 (m,
2H), 3.94 (s, 3H), 3.29-3.18 (m, 2H), 2.59-2.48 (m,' 1H), 2.34-2.20 (m, 3H), 2.06-1.98
{m, 1H}), 1.81-1.16 {m, 19H), 1.18 (t, J = 7.2 Hz, 3H), 0.97 (s, 9H).
M.S.(elecirospray) : 857.4 (M-H) 859.5 (M+H)". Reverse Phase HPLC

10  Homogeneity (0.06 % TFA; CH;CN : H,0): 98 %

| ) |
S \
o™ N E@H
o] »
N
°|-|o

. Compound 1046
Compound 1046:
"H NMR (400 MHz, DMSO-dg): ca, 85:15 mixture of rotamers, major rotamer
15 description; 5 11.91 (br s, 1H), 8.56 (s, 1H), 8.08 (br s, 1H), 8.04 (d, J = 9.2 Hz, 1H),
7.43 (s, 1H), 7.30 (d, J = 9.0 Hz, 1H), 6.99 (d, J = 8.8 Hz, 1H}), 5.78-5.66 (m, 1H),
5.46-5.38 (m, 1H), 5.23-5.15 (m, 1H), 5.09-5.03 {m, 1H), 5.03-4.93 (m, 1H), 4.71-
4.62 (m, 1H), 4.47-4.32 (m, 2H), 4.15-4.08 (m, 1H), 4.05-3.95 (m, 1H), 3.94 (s, 3H),
2.59 (s, 3H), 2.58-2.47 {m, 1H), 2.31-2.20 (m, 1H), 2.07-1.97 (m, 1H), 1.81-1.22 (m,
20 10H) 1.298 (d, J = 6.3 Hz, 6H), 0.97 (s, 9H).
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Compound 1023: 'H NWR (400 MHz, DMSO-d6): ca, 85:15

m xture of rotanmers, mmjor rotaner 15 description; 5

12. 36 (s, 1H) 8.55 (s, 1 H), 8.09-7. 97(m 2H), 7.42

( .29 (d, J =9.2 Hz, 1 , 6. 99
%2§°4’133f[’_%4) 52908 66 (m 1H), 5. 55 5 (réqunégmmm
5.23- 5,15 (m 1 H), 5.09-5.02 (m 1 H), 4.75-4.66 (m
1 H, 4.47-4.31 (m 2H), 4.16-4.09 (m 1 H), 4.03-3.91
(m 1 H, 394(s 3H) 3.29-3.18 (m 2H), 2.60-2.43
(mlH) 2. 30- 2. (m 1H), 2.20 (s, 3H, 2.07-1.97

li'n"e? cflei‘:tr%l)gah_lzfgé”lg(ﬂnn ﬁf) 3%11 il@l * Zbvkile Phile HALES

M S. l('@ﬂmnﬁ'@dﬁ{‘)ﬁ)%TFAﬁ@a@l (HMQ-)I)Q ©1. 4 (MeH) .
Reverse Phase HPLC Honogeneity (0.06 % TFA; CH3CN :
H20): 98 % -83 WO 2004/ 103996 PCT/ CA2004/ 000750 [O
HN\ NOM OcoiNNHOH OHAOQ found 1033
Conmpound 1033: 'H NMR (400 Mz, DI\/BO%'{m\ca, 85: 15
m xture of rotanmers, major rgt deskription;
812.36 (s, 1 H), 853(s ; 1 H, 7.98
(d,J:9.0Hz, : 7.20 (d, J =
9.0 Hz, 1 H), 704(dJ 580565(m
1 H, 544 5.37 (m i
510501(m1|—|)4 4';7 @445434(m
2H), 4.21-4.10 (m 1H), 4.04-% , 2.62 (s,
3H), 2.58-2.47 (m 1H), 228218 2.20 (s,
3H), 2.06-1.96 (m 1H), Qmpoy.ﬂgaﬂé‘ﬁn 9H) '1.39 (s,
9K) , cdm@Surd #&&e: (M 1 H), 0.99 (s M. 10

el ectros ray " 819,

Revef'w B AQE IV st s 915 P 6! riomens, mligeniamer

H20) deéscHliolo s 12.35 (s, 1H), 8.53 (s, 1H), 8.12-7.98 (m, 2H), 7.41 (s, 1H), 7.24 (d, J
= 9.2 Hz, 1H), 6.79 (d, J = 8.4 Hz, 1H), 5.78-5.64 (m, 1H), 5.44-5.34 (m, 1H), 5.22-
5.13 (m, 1H), 5.08-5.01 {m, 1H), 4.46-4.33 {m, 2H), 4.15-4.06 (m, 1H), 4.04-3.95 (m,

10 1H), 3.92 (s, 3H), 2.59 (8, 3H), 2.57-2.47 (m, 1H), 2.28-2.17 (m, 1H), 2.19 (s, 3H),
2.06-1.86 (m, 1H), 1.94-1.77 (m, 2H), 1.72-1.43 {m, 7H), 1.34 (s, 3H), 1.26~1.21 (m,
1H), 0.97 (s, OH).
M.S.{electrospray) : 789.4 (M-H) 791.4 (M+H)". Reverse Phase HPLC
Homogeneity (0.06 % TFA; CHaCN : Hz0) : 95 %

15

:_0
R ‘:%
° i " '@H
0 Ay
H 0

Compound 1056
Compound 1056:
'H NMR (400 MHz, DMSO-dg): ca, 85:15 mixture of rotamers, malor rotamer
description; 8 12.35 (s, 1H), 8.55 (s, 1H), 8.17 (d, J = 9.2 Hz, 1H), 8.05 (s, 1H), 7.47
20 (s, 1H), 7.35 (d, J = 9.4 Hz, 1H), 6.98 (d, J= 8.6 Hz, 1H), 5.78-5.66 (m, 1H), 5.46-
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0 HN\~< N/ 10 M S 0 OOXHNYH OON HO
Conmpound 1037 Conpound 1037: 15 'H NWMR (400 Mz,
DMSO-d6): ca, 85:15 m xture of rotaners, nai or rot aner

612. 29 1H), 8.54 1 8. 01
%89601_6?3:49%”0 A : (_Sg OH)Hz iy (S7 4'2) (s, ﬁchzoozuoowso

7.25 (d, :92Hz 1H, 679 (d, J =84 H, 1H),
" 5. 78- 5.65 (m 1 H, 5.47-5.37 (m 1 H), 5.22-5.13 (m
1 H, 5.08-5.02 (m 1 H), 4.45-4.33 (m 211), 4.13-
406(m 1H), 3.98-3.90 (m 1H), 3.92 (s, 3H), 2.59

> 2a B e i bogs (el iR B By qagasem

9H) , 2H), 4333170 @, undegﬁmm@mmeswﬁz SC2/5CAROUAY, REO25IB (m,

3H) , o), 322D, 212(n(,f’m b, d7'l1 gal(n931 I-()S‘l_ 8‘%?)73? gﬁ %Z) (36-1%')@ 3H),

Reveégé ﬁ[égé’pﬂﬁdKé M%g@#ﬂeuy (0. 06 %TFA CHBCN
H20) M.D@Ikirbspra)) : sbd BvNY 821 11 (MeHEB . Feverte Pnkbditiit H

O SLERBRANR 0! TFA; CHCN : H,0) : 98 %

. HN*&
0 N—'
N\ \.

_2_0

O R \
oy E@

o]

N
OHQ

Compound 1181
" Compound 1181:
10 "H NMR (400 MHz, DMSO-dg): § 8.57 (s, 1H), 8.2-7.96 (m, 1H), 7.88-7.70 (m, 2H),
7.62-7.35 (m, 2H), 7.02 (d, d = 7.2 Hz, 1H), 5.78-5.65 (m, 1H), 5.65-5.55 (m, 1H),
5.19 (d, J= 17.2 Hz, 1H), 5.065 (d, J = 11.9 Hz, 1H), 4.63-4.52 (m, 1H), 4.50-4.40
(m, 1H), 4.13-4.08 (m, 2H), 4.06 (s, 3H), 3.98 (bd, J = 10 Hz, '[H); 3.92-3.80 {m, 1H),
2.62-2.53 (m, 1H), 2.38-2.27 (m, 1H), 2.02 (dd, J = 8.6, 8.6 Hz, 1H), 1.69-1.52 (m,
15 6H), 1.51-1.41 (m, 3H), 1.40-1.31 (m, 1H), 1.27 (d, J = 6.5 Hz, 6H), 0.97 (s, QH)
MS (electrospray): (M+H)"; 763.4 and (M-HY 761.3.
. Reverse Phase HPLC Homogeneity (0.06 % TFA; CH:CN : H;0) : 99%.

Compounds from Table 2

N¢(—'
-0 Ny N
w
E0
O
- 0”2@
(o] ﬁ S

20 : Compound 2010
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Compound 1051: '"H NWR (400 MHz, DMSO-de): ca, 85:15
m xture of rotanmers, mmjor rotaner description; S
12.35 (s, 1 H, 854 (s, 1 H,803 (s, 1 H, 7.92 (d,

= 1 H, 7.47 (s, 1 H, 7.38 (t, J = Hz
i""ﬂf??‘{éf’?é“(d, J=87H, 1H, 5 78-5.65 (n%’c‘if‘jéﬁ“?“’““"”“
5.47 10 5.38 (m 1 H), 5.23-5.13 (m 1 H), 5.09-5.00
(m 1 H, 4.69-4.60 (m 1 H), 4.48-4.30 (m 2H),
4.14-3.90 (m 2H), 3.98 (s,3H), 2.60-2.39 (m 3H),
2.30-2.20 (m 1H), 2.06-1.97 (m 1H), 1.80-1.37 (m
8H), .1.37-1 m 2H), 1.12 (t, J = 7.5 Hz, 3H), 0.96
(s, ﬁﬁwpouﬂﬁég‘toél ectrospray) : 793.3 (MH' 795.3
( M-HH NMRee0 kbizPhRSe- déPL(ﬁ 8:Plofgensirdtymers, Rgjof poldnisr

o o Saseribefd s gt M bgder S0 8.0 @ Fosf i nggesbriaotsn.

MHz , 7.RAVBJES).2 Hza]H)86.09-5.991(x1t tid)e 587-5.88 (el H5,,5. m@aﬁ(m 1H),
rﬁ a8 54%3&‘3 Hgtsgags ]i(rﬁl%HE')% deds. 8%("(1 ]1H§)14 i‘if‘”’ééé'% 94)4% 27-
(m  4:204m, 1)34.18§,.85 m-ugleg HRP, 2H) BiP4 (.38, 3.8 (9)J =78 Héz, 2H),
Hz, 46 s, 351 085, @@gﬁ rﬁlH)szz 23 8n, M@ 2@@42/0“@)({%9%),180 1. 37 (m,
PCT/ 307%0 gg &n 5 202375157 (m
2= H{%tb) 1%1 & fms3)( A6 {s. G5Y). 4. 49 4. 32
m er$ (ele@tr&ﬂare‘ly)@%& A(MEY) 7’4?14QNII+H$* %rse@h%b BRI

(h Phystefed i cacdlina’Bel o) (o Sy "%

1.37-1.22 (m 2H), 0.96 (s, 911) 5

MS. (el ectrospray) :811.1 (MH" 813.2 (d\/H—I) Rever se

Phase HPLC Honopgeneity (0.06 % TFA; Qﬂ?ﬁ@k H20) . 96
= |

% . N—‘s
) -0 Ny

>

\0 N

O K
NN “i @
. o 0 N“‘
H o

Compound 2012
Compound 2012:
H NMR (400 MHz, DMSO-dg): ca, 8:2 mixture of rotamers, maior rotamer
15 description; & 12.28 (s, 1H), 8.54 (s, 1H), 8.08 (br s, 1H), 8.04 (d, J = 9.0 Hz, 1H),
| 7.44 (br s, 1H), 7.25 (d, J = 9.2 Hz, 1H), 6.08-5.90 (m, QH), 5.80-5.65 (m, 1H), 5.45-
5.37 (m, 1H), 5.22-5.13 (m, 1H), 5.09-5.02 (m, 1H), 4.48-4.34 (m, 2H), 4.26-4.19 (m,
1H), 4.04-3.90 (m, 1H), 3.93 (s, 3H), 2.60 (s, 3H), 2.68-2.57 (m, 1H), 2.42-2.35 (m,
2H), 2.28-2.18 (m, 1H), 2.08-1.98 {m, 1H), 1.81-1.21 (m, 10H), 1.19 (s, 3H), 1.04 (s,
20  9H), 0.96 (s, 9H).
M.S.(electrospray) : 844.5 (M-H) 846.5 (M+H)" . Reverse Phase HPLC
Homogeneity (0.06 % TFA; CH:CN : H:0) : 99 %
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H\~ N O “OxNNY [03 OHOH OHO Conpound 1027
Conpound 1027: 10 ' HNMVR(400MHz, DMBO-d6): S 8.58 (s,
111), 8.06 (d, J= 9Hz, 1H), 7.91, 7.89 (2s, 1H), 7.57

( 7.40,7.38 (2s, 1H), 7.25 (d, J=9Hz, 1
‘%?“"éﬁg%’%(m 1H), 5.55 (brs, 1 H), 5.20 (d,P%Tig%#%“,"WS“
5.06 (d, J= 11 Hz, 1 H)), 4.69 (brs, 1 H, 4.47

|t J— 9Hz, 1 H), 4.30-4.35 (m 1 H, 4.08 (d, J=

9Hz, 2H) , 4. 05- 3. 96 (m 2H), 3.97 (s,3H), 3.66-3.40

(m 8H), 2.56 (s, 3H), 2.35-2.25 (m 1 H), 2.08-1.98

(m 1 H, 1.60-1.50 (m 15 2H), 1.28,1.26 (2s, 6H),

0.97 (s, 9H. EIMS: (MtH) = 779.3, (M = 777.3

Reverse Phase. HPLC Honogeneity (0.06 % TFA; CH3CN :
H2O) @ 99% o HNuN /ON HONO. OH
H O Conpound 1041 -86 WD 200
PCT/ CA2004/ 000750 Conpound 104T: TH NWR (400 VHz,
DMSO-d6): ca, 85:15 mxture gp;oamars maj or rotamer

2y
OH
0

Compound 2002

b

Compound 2002: _
"H NMR (400 MHz, DMSO-ds): ca, 8:2 mixture of rotamers, maior rotamer
description; & 8.57 (s, 1H), 8.28-7.77 (m, 3H), 7.66-7.30 (m, 2H), 6.09-5.98 (m, 1H),
5 5.96-5.86 (m, 1H), 5.78-5.66 (m, 1H), 5.61-5.48 (m, 1H), 5.26-5.15 (m, 1H), 5.11-

5.03 (m, 1H), 4.53-4.39 (m, 2H), 4.25-4.15 (m, 1H), 4.05-3.93 (m, 1H), 3.97 (s, 3H),
3.92-3.50 (m, under H20, 2H), 2.55 (s, 3H), 2.59-2.42 (m, 1H), 2.36-2.26 (m, 1H),
2.18-1.99 (m, 1H), 1.80-1.36 (m, 7H), 1.27 (d, J = 6.3 Hz, 6H), 1.31-1.05 (m, 3H),

_ 0.95 (s, 9H).

10 M.S.(electrospray) : 774.4 (M-H) 776.5‘(M+H)* . Reverse Phas‘e HPLC
Homogeneity (0.06 % TFA; CH;CN : H0): 94 %

0
HNJI\

. N=

S
0
S \
s} o N\\‘
H o

Compound 2007
Compound 2007:
15 "H NMR (400 MHz, DMSO-dg): ca, 8:2 mixture of rotamers, major rotamer
description; 5 12.38 (s, 1H), 8.55 (s, 1H), 8.09 (br s, 1H), 8.06 (d, J = 8.2 Hz, 1H),
7.44 (s, 1H), 7.28 (d, J = 9.2 Hz, 1H), 6.12-6.01 (m, 1H), 5.98-5.89 (m, 1H), 5.78~
5.66 (m, 1H), 5.46-5.38 (m, 1H), 5.23-5.15 (m, 1H), 5.10-5.01 (m, 1H), 4.47-4.36 (m,
2H), 4.28-4.20 (m, 1H), 4.04-3.92 (m, 1H), 3.94 (s, 3H), 3.90-3.50 (m, under H20,
20 1H), 2.60 (s, 3H), 2.55-2.47 (m, 1H), 2.31-2.22 (m, 1H), 2.20 (s, 3H), 2.08-1.99 (m,

-92-



description; S 12.33 (br s, 1 H), 855 (s, 1 H),
8.15-8.02 (m 1 H), 8.04 (d, J = 9.0 Hz, 1H),
7.49-7.38 (m 1H), 7.29(d,J:92Hz,|H),699

5. 78-5.66 5 1 L4
(‘%26%]"3%%"823 5. 14 (m 1), 5.09 5 0p (anD 1H)P BEiasiiuoonrso

4.71-4.62 (m 1H)., 4.47-4.32 (m 2H), 4.15-4.09 (m 1
H, 4.03-3.92 (m 1 H), 3.94 (s, 3H), 2.60 (s, 3H),
2.58-2.40 (m 2H), 2.30-2.20 (m 1H), 2.07-1.97 (m
1H), 1.80-1.21 (m 11H), 1.13 (t, J = 7.5 Hz, 3H),

(e 01 20 O B CaPTRAo BBY G SR ) () 06 06

TFA MGHBIENrOSPHRID) 774 A0@H-B B76.HMNH) | aeversec?ha@ecamm 0

N H @8 . d 1026: 'H NWR (400
H 098 9P PEAL ‘?:?@.l?@iljp. i
%Rgﬁh% (. ca, 8%': 1%3 m Xtu ego °r ot amer s, major
rotarrer 15 description; 8 12.30 (s, 1 H), 8.56 (s, 1

H, 8.09 (br s, 1 H, 802 (d, J=09.0g&z, 1H, 7. .44
(br s, 1 H, 7.32 (d, J = 9.2 Hz, 1 thiy~ (d,. J =
8.6 Hz, 1 H), 5.78-5.66 (m | NSK47-5.39 (m 1H),
5.23-5.15 (m 1H), 5.10-5¢ ;”4.80-4.72 (m
1H), 4.49- 4.41 (m 1 H), 9 (m 1 H,
4.15-4.08 (m 1 H), 4.05- 1 H, 395 (s, 3H),
3.80-3.51 (m unde 0 (s, , 2.57-2.48
(m 1 H, 2.41-2. r@% 21 (m 1H),
2.07-1.98 (m 1H), 1.95-H 83 0H1 62-1.46 (m

2H), 1.31- 1.22 (m 1 H), 1.0% (i, 0.97 (s, 9H).

S. (el ectrospray) : 833&,,(5\@—,05 .4 (M+H)'
everse Phase HPLC Honogeneity (0. 06 % TFA, CH3CN
Hz0) Compeund 20087 \\o 2004/ 103996 PCT/ CA2004/ 000750 ( O-

HN  "H NMR (400 MHz, DMSO-dg): ca, 8:2 mixture of rotamers, maior rotamer
description; § 12.34 (br s, 1H), 8.55 (s, 1H), 8.17-8.05 (m, 1H), 8.07 (d, J = 9.2 Hz,
1H), 7.50-7.42 (m, 1H), 7.28 (d, J = 9.2 Hz, 1H), 6.11-6.01 (m, 1H), 5.98-5.88 (m,

10 1H), 5.78-5.66 (m, 1H), 5.46-5.38 (m, 1H), 5.24-5.14 (m, 1H), 5.10-5.01 (m, 1H),
4.48-4.36 (m, 2H), 4.28-4.20 (m, 1H), 4.07-3.95 (m, 1H), 3.94 (s, 3H), 3.80-3.65 (m,
under H20, 1H), 2.60 (s, 3H), 2.60-2.50 (m, 1H), 2.31-2.20 (m, 2H), 2.08-1.98 (m,
1H), 1.82-1.37 (m, 15H), 1.31-1.07 (m, 5H), 0.96 (s, 9H).
M.S.(electrospray) : 842.5 (M H)Y 8445 (M+H) Reverse Phase HPLC

15  Homogeneity (0.06 % TFA; CH;CN : HO) : 97 % ‘

Compounds from Table 3
o]
v L
/0 N=
o N S

.:.0
S \
o) “—i @
0 o
N
o] H o

Compound 3002
Compound 3002:

20-. H NMR (400 MHz, DMSO-dg): ca, 85:15 mixture of rotamers, maior rotamer
«93 -



O~NSI // O 0-OX NN\ HOH Il MoHO
Conpound 1022 Conpound 1022: '"H NWVR (400 MHz,
r

DMSO-d6) @ ca, 85:15 mixture of rotaners, major rotamer
dg@LAplsee: 8 12.32 (s, 1 H), 8. I5_|;3 (s, 2% l(_?j PCT/CA2004/000750
1

8.08-7.97 (m 2H), 7.42 (br s, | 7.
H, 5.79-5.66 (m
m

9.2 Hz, 1 H), 6.99 (d, J = 8.8 Hz,
1 H, 544-5.37 (m 1 H), 5.24 5.15 (m 1 H), ‘
5.09-5. 02 (m 1 H, 4.75-4.67 (m 1 H), 4.43-4.32 (m
2H) 4.16-3.95 (m 2H), 3.94 (s, 3H), 3.29-3.18 (m
2.59- m 1 , 2.34-2.20 (m 3H), 2.06-1.98
%?Bﬂ‘if—’ﬂei@g%@ TH} 5. 110, A (et Th0g 725 0.5 86 Fargi), 740
o 97(3(314) IHp.(d, M 83l eal, s@sreaa;yaaar&S?Hﬁs(zM(sLDzH %@aa m,
(M, S5 o SO L A TSRS (8 T
T ON 447680 (M, 28),0. 1 (@ J €88t hid), 2ME6.91GamT Bl 124 11D A6 (m, 2H)
5 2.29-2.19 (m, 1H), 2.08-1.97 (m, 1H), 1.82-1.22 (m, 11H), 1.03 (s, 9H), 0.96 (s, OH).
M.S.(electrospray) : 831.5 (M-H) 833.6 (M+H)" . Reverse Phase HPIL.C

Homogeneity (0.06 % TFA; CHaCN : H,0) : 99 %

0
O 8 "
O j~y®
H o

Coempound 3007
10  Compound 3007: .
'H NMR (400 MHz, DMSO-dg): ca, 85:15 mixture of rotamers, major rotamer
description; & 8.56 (s, 1H), 8.04 (d, J = 8.8 Hz, 1H), 7.94-7.64 (m, 3H), 7.49-7.37 {m,
1H), 7.09 (d, J = 8.4 Hz, 1H), 7.00 (d, J = 8.6 Hz, 1H), 5.80-5.66 {m, 1H), 5.58-5.46
(m, 1H), 5.24-5.14 (m, 1H), 5.11-5.01 (m, 1H), 4.85-4.70 (m, 2H), 4.69-4.58 (m, 1H),
15 4.49-4.81 (m, 2H), 4.09 (d, J = 8.6 Hz, 1H), 4.00-3.88 (m, 1H), 3.75-3.30 (m, under
H20, 2H), 2.35-2.22 (m, 1H}, 2.07-1.97 (m, 1H), 1.81-1.20 (m, 11H), 0.97 (s, 9H).
M.S.(eiectrdspray) 1 731.3 (M-HY 733.3 (M+H)" . Reverse Phase HPLC
Homogeneity (0.08 % TFA; CH3CN : H,0) : 94 %

0
Hnw

N

o N A
2
o
SR

A e @
0 *

o” N a
20 Compound 3010

-94 .



"H NWVR (400 MHz, DVSO-d6): ca, 85:15 m xture of
rot aners, major rotaner 15 description; 5 11.91 (br s,
, 8.56 (s, I H, 8.08 (br s, 1 H), 8.04(d J:

7.43' (s, 1 H), 7.30 (d, J =
3;’3 Sggg?ﬁH) J=88H, 1H, 5 78-5 66 (m ‘?LCTHEAZ""“’“““”S"
5.46-5.38 (m 1H), 5.23.5.15 (m 1H), 5.09-5.03 (m
1H), 5.03-4.93 (m 1H), 4.71- 4.62 (m 1 H), 4.47-4.32
(m 2H), 4.15-4.08 (m 1 H), 4.05-3.95 (m 1 H), 3.94
(s, 3H), 2.59is, 3H), 2.58-2.47 (m 1H), 2.31-2.20
(m 97 (m 1H), 1.81-1.22 (m 20 10H),
1, 29&%""'5“% 1]’3 Hz, 6H), 0.97 (s, 9H). -88 WO
2004/rﬂmaqmoammtmmeo4dsma7w15 WixBir¢ of rotzimens prator Yoiamer

P15 G 27, e, T BT 2 0, 70500
~0 Nf 8§ H2OTHDTORI 3+ 8.6 Hz, 11, ©803- 64 bsrScBOIDIB(m, IH), 5.24-
Q@"D@Wén 11565.104 9%"\4% {1909, 8&421!763 H'\@% 467 4 §(f"(m %ﬁ) ¥919-4.05 (m,

m xtyre of rotane descr |
512. ‘694""’?%“ 1089 5(%30 . Hydersmpz 2!7!) 9@4(%19 QIH)SH) 2.07-1.97
7. 41, 9H), 1.891.1F (MR 4201, 0.97 (s 019 6 79 (d, J

oy lfbrechodflay el fnf: %‘g’%é’%%{ n?*em‘re o s

(m 2einogenebON60B TEAT CHIMN : M004938%5 (m 10 1 H),
392 (s, 3H), 2.59 (s, 3H), 2.57-2.47 (m 1 H),
2.28-2.17 (m 1 H), 2.19 (s, 3H, 2061.96(m 1H),

1.94-1.77 (m 2H), 1.72-1.43 (m 7H), 4 (s, 3H),
1.29-1.21 (m 1 H), 0.97 (s, 9H) M ,<T ectrospray)
. 789.4 (MH)- 791.4 (MH) ~. JRSverse

Phase HPLC

Hompgenei ty (0. 06 % TFA CH3C 'OU' 95 % 15 H 0

ox
o™ N "i @
00 N\“
: H o

. Compound 3001

Compound 3001:
"H NMR (400 MHz, DMSO-ds): ca, 85:15 mixture of rotamers, major rotamer
description; & 8.55 (s, 1H), 7.95-7.76 (m, 1H), 7.72 (d, J = 8.8 Hz, 1H), 7.49 (s,. 1H),

15  7.41(s, 1H), 7.18 {d, J = 8.6 Hz, 1H), 6.98 {d, J = 8.6 Hz, 1H), 6.25 (s, 2H), 5.80-

© 5.65 (m, 1H), 5.52-5.46 (m, 1H), 5.24-5.14 (m, 1H), 5.10-5.01 (m, 1H), 4.75-4.66 (m,

1H), 4.48-4.39 (m, 1H), 4.37-4.27 (m, 1H), 4.17-4.07 (m, 1H), 4.01-3.92 (m, 1H),
3.90-3.75 (m, 1H), 2.62-2.44 (m, 1H), 2.31-2.20 (m, 1H), 2.09-1.97 (m, 1H), 1.81-
1.20 {m, 10H), 1.25 (br d, J = 6.4 Hz, 6H), 0.96 (s, OH).

20  M.S.(electrospray) : 775.5 (M-Hy 7776 ‘(M+H) . Reverse Phase HPLC
Homogeneity (0.06 % TFA; CHsCN : H;0) : 99 %

-95 -




HN Br N iO\ N S 0 0 O1IOkHONH O H\ O
Conpound 1056 Conpound 1056: 'H NMR (400 MHz,
DMSO-d5): ca, 85:15 m xture of rotaners, nmjor rotamner

5123551 8.55 (s, 1H) 8.17 (d,
%89@"@33—56 8. 85 (s, H)l H, 7.47 20 (s,PdArif)2004/000750
7.35 (d, J:94Hz, 1 H, 6.98 (d, J 8.6 Hz, 1 H),
5.78-5.66 (m 1 H), 5.46- -89. WD 20 004/ 103996
PCT/ CA2004/ 000750 5.40 (m 1 H), 5.23-5.15 (m 1 H),
5.09-5.03 (m 1 H), 4.63-4.56 (m 1 H), 4.49-4.34 (m
‘2H), 4.13-3.90 (m wunder H2O, 2H), 4.01 (s, 3H),
2.60-2.51 (m 1 H), 2.49-2.43 (m 2H), 2,&%2221(m
1H), 2.07-1.98 (m 1H), 1.81-1.37 (m 1.36-1.16
(m 3H), 0.96 (s, 9H), 0.93 ¢t )\ J\v= L Hz, 3H. 5

MS. (el ectrospray) : 869.1 (M 8 (M+H) *
Reverse Phase HPLC Honopgeneity 706 % TFA; CH3CN :
H20O) : 98 % HN- - ~ ONN § 1 9N 0O-OHOM™MHOH
O Co
nmpound 1181 O\OJLN | <
H o S OH

=
o]

Compound 3004

Compound 3004:
Mixture of rotamers (approx. 85:15), 'H NMR of major rotamer given (400 MHz,
DMSQ-ds): & 8.57 (s, 1H); 8.10 8. 13 (m, 1H); 8.08 (d, J = 8.8 Hz, 1H) 7.86 — 7.88

5 - (m 2H), 7.53 (s, 1H); 7.14 (d, J = 8.5 Hz, 1H); 7.00 (d, J = 8.5, 1H); 5.68 - -5.78 (m,
1H); 5.57 (s, 1H); 5.19 (d, J = 17.0 Hz, 1H); 6.07 (d, J = 11.9 Hz, 1H); 4.78 - 4.82 (m
» 2H); 4.58 - 4.63 (m, 1H); 4.35 - 4.47 (m, 2H); 3.87 — 4.08 (m, 8H); 3.58 - 3.62 {m,
2H), 2.53 — 2.56 (m, 1H); 2.27 - 2.33 (m, 1H); 1.89 — 2.04 (m, 1H); 1.43 - 1.65 {m,
4H); 1.28 — 1.30 (m, 1H); 1.26 (d, J = 6.2 Hz, 6H); 0.96 (s, 9H).

10 M:S.(electrospray) D 775.4 (M+HY, 773.4 (M-HY.. :
* Homogeneity (0.06 % TFA; CH;CN : H0):98.8% °

Compounds from Table 4

O 8 2
0N N SN
MX__OH
ooN
H o

Compound 4005
15  Compound 4005:
H NMR (400 MHz, DMSO-ds): ca, 85:15 mixture of rotamers, maijor rotamer
description; § 12.36 (br s, 1H), 8.57 (s, 1H), 8.60-8.20 (m, 1H), 7.90 (s, 1H), 7.68-
7.45 (m, 2H), 6.99 (d, J = 8.3 Hz, 1H), 5.78-5.66 (m, 1H), 5.66-5.83 (m, 1H), 5.80-
5.50 {m, 1H), 5.23-5.14 (m, 1H), 5.10-5.01 (m, 1H), 4.62-4.36 (m, 3H), 4.11-3.92 (m

20 1H), 2.88 (s, 6H), 2.62-2.51 (m, 1H), 2.47 (s, 3H), 2.44-2.38 (m, 2H), 2.36-2.19 (m,
-96 -



Conpound 1181: 10 'H NMR (400 MHz, DMBO-d6): 3 8.57
(s, 1H), 8.2-7.96 (m 1H), 7.88-7.70 (m 2H),
7.62-7.35 (m 2H), 7.02 (d, J = 7.2 Hz, 1 H),
m 1H, 565555(m1|—|) 519
5@;32 ‘ﬁ&%?é 5.065 (d, J = 11.9 Hz, ‘%@0&20842000750

(m 1 H, 450-4.40 (m 1H, 4 13-4 08(m 2H) 4. 06
(s, 3H), 3.98 (bd, J = 10 Hz, 1 H), 3.92-3.80 (m 1H),
2.62-2.53 (m 1H),238227(m 1 H, 2.02 (dd, J =
86 8.6 Hz, 1 H), 1.69-1.52 (m 156H) 1.51-1.41

6.5 Hz, 6H),

(A 2o h, 2, S 05 S Ak, Sodi G0
( M LS. (BEirasprane v 84dee(NPh's €461BI0G+HI MRg esreé PiadstHRIG %
TFA 6;}3@@}1 gtﬂ)@)o % n rom Table 2 N io
H e’ty N "ﬁTEfQ e::aﬁ?ﬁl%%}j %@ Conmpound 2010 - 90

V\D 2004/ 103996 PCT/ CA2004/ 000750 Conpound 2010: 'H
NVR (400 MHz, DVSO-d6): ca, 8:2 mixture of rotamners,

‘maj or rotaner description; 6856 (s, np , 8.41 (br
s, 1 H, 804 (d, J-92Hz, H)Kr55(s 1H,

7.29 (d, J = 9.2 Hz, ,

5.97-5.88 (m 1 H), 5755 ,5554548

(m1H),523515( 1 H, 0502( 1H,

4.47-4.33 (m 2H), 4 é 1 H, 4.19-3.8

under H20, 2H), 3.9 o , Y 7.5 Hz,

2H), 2.60 (s, 3H), 2.55-2H2%( 1 ol?_. 34-2.23 (m

1H), 2.09-2.00 (m 1H), 1.80- 1%7£tm0 7H), 1.40 (t, J

= 7.5 Hz, 3H), 1.31-1.05 (m 3H), 0.96 (s, 9H).

M S. (el ectrospray) : 745.4 (GAPHOUMBA00T (MH) * .

Rev ébaapdtimsA00MPLC 10 Honogeneity (0. 06 % TFA; CH3CN

- HZQ)NMR%Q)O f?le, DMSO-dg): ca, 85:15 mixture of rotamers, major rotamer -
description; & 8.59 (s, 1H), 8.27-8.12 (m, 1H), 8.06-7.97 (m, 1H), 7.89 (s, 1H), 7.73
(s, 1H), 7.64 (s, 1H), 6.99 (d, J = 8.5 Hz, 1H), 5.79-5.64 (m, 2H), 5.24-5.14 (m, 1H),

10 5.10-5.01 (m, 1H), 4.54-4.38 (m, 2H), 4.23-4.08 (m, 1H), 4.02 (d, J = 8.4 Hz, 1H),
4.00-3.91 (m, 1H), 3.70-3.30 (m, under H20, 1H), 2.90 (s, 6H), 2.64-2.52 {m, 1H), -
2.46 (s, 3H), 2.38-2.26 (m, 1H), 2.07-1.96 (m, 1H), 1.81- 120(m 10H), 1.24 (br d, J
= 6.5 Hz, 6H), 0.95 (s, 9H).
M.S.(electrospray) : 788.4 (M-H)Y 790.5 (M+H)" . Reverse Phase HPLC

15 Homogeneity (0.06 % TFA; CHsCN : H:0): 98 %

I Hg

o
RS ooy
Q,u\i/r?@

Compound 4014

o—

Compound 4014:
| H NMR {400 MHz, DMSO-dg): ca, 85:15 mixture of rotamers, maijor rolamer
20  description; 8 8.61 (s, 1H), 8.33-7.80 {m, 4H), 7.33 (s, 1H), 6.95 (d, J = 8.4 Hz, 1H),
-97 -



O HNN iOMNM S O O- xX NHHOHH O Compound
2012 Conpound 2012: 1H NMR (400 WHz, DVBSO-de): ca, 8:2
m xture of rotamers, major rotaner 15 description; 6

1 H), 8.54 (s, 1 H, 808 (br s, 1 8. 04
gxg?%éﬁf:l&gs_\so . 1 H), 7.44 (br s, 1H, 7. 255('}139&904@00750
9.2 Hz, 1 H), 6.08-5.90 (m 2H), 5.80-5.65 (m 1 H),
5.45- 5.37 (m 1 H), 5.22-5.13 (m 1 H), 5.09-5.02 (m
1H), 4.48-4.34 (m 2H), 426419(m 1H)
4.04-3.90 (m 1 H), 3.93 (s, 3H), 2.60 (s,

2 S Bl by o P AT o
3H) 3.48 (o 38, 3.990, SHj) 3.90 (9 6H),8.658330 (m, under H20, 1H), 2.65-2.55 .

Reversclﬂgt2 %ﬁ@: 82168 iﬁé, t{;%_t) %@ %1ww%&(brd J=

H20)6-9 HQ«ﬁH% 0 8% (SV\@H)3004/ 103996 PCT/ CA2004/ 000750 HN~
N _ v, (eRctrdapragh - 7643 M-y~ 793.4 AN, ReldrS2 Bhdse HPLC

Homogeneity (0.06 % TFA; CH:CN : H;0): 86 %

| I
. _
(XOJL;J:NN? o
0 Ayt

H o

. Compound 4001
Compound 4001:

10 "H NMR (400 MHz, DMSO-dg): ca, 85:15 mixture of rotamers, maior rotamer
description; 5 12.40 (s, 1H), 8.58 (s, 1H), 8.50-8.20 (m, 1H), 7.95 (br s, 1H), 7.72-
7.44 (m, 2H), 7.00 (d, J = 8.2 Hz, 1H), 5.80-5.67 {m, 1H), 5.67-5.51 (m, 1H), 5.24-
5.14 (m, 1H), 5.12-6.02 {m, 1H), 4.63-4.45 (m, 2H), 4.45-4.36 (m, 1H), 4.14-3.93 (m,
2H), 3.99 (s, 3H), 2.64-2.46 (m, 1H), 2.45-2.39 (m, 2H), 2.35 (s, 3H), 2.39-2.28 (m,

15 1H), 2.08-1.98 (m, 1H), 1.82-1.23 (m, 10H), 1.04 (s, 9H), 0.97 (s, OH).
M.S.(elecirospray) : 8314 (M-H)" 833.5 (M+H)" . Reverse Phase HPLC
Homogeneity (0.06 % TFA; CH;CN : H,0) : 99 %

-Qiiqra)‘

0" "N N ¢
HoJ M__on
0~ N

. H o

Compound 4013

- 98 -



O H O Conpound 2002 Conpound 2002: ' H NMR (400 Mz,
DVMBO-d6): ca, 8:2 mxture of rotaners, nmjor rotaner
description; 6 8.57 (s, | H, 8.28-7.77 (m 3H),

7 21-1), 6.09-5.98 I , 86
(m@@gﬁ@.@gg r7nS- £ 6 6) (m 1H . 5. 6(1m5 48H)( m 1H) P(?TICA2004/000750

5.26-5.15 (m 1H), 5.11 5.03 (m 1 H), 4.53-4.39 (m _
2H), 4.25-4.15 (m 1 H), 4.05-3.93 (m 1 H), 3 97 (s,
3H), 3.92-3.50 (m under H2O, 2H), 2.55 (s, 3H),

2 59-2.42 (m 1H), 2.36-2.26 (m 1H), 2.18-1.99 (m 1

A 31&3"%8% &'%Qoém 7H), 1.27 (d, J = 6.3 Hz, 6H),

0.95 (s, 9H). 10
M S. (HENMB %MHayE?MSOwEh éasﬁwnf@prmwef Btanidrgmajor rotamer
R
eve&e%%n 3 01%] 1%5%@?&%%%4&7%@% 115%%%@ 7.32
O (5B 30082 s RS SR, 16). SNNFD (3 0b)EE-5.15 (.-
55/501@)%1045&)2 (s, Zlél ﬂ§ 8524 58 rﬁwmrm@h@mi‘m 2H),
SeoLshpte. Bhyatge: 33—!),5 @2% 5, )é 3‘!527214;_7(#%@) B8, 11,
7. 281.78+1.12 (m, 90, 8187 (4 9H)., 6.12-6.01 (m 1 H),
5. 98 " .1 46.
> s Ehskordy  Beo 20 %_6?-81@?%&- Rlersp e et (M
4. 47Hamegengity (0.08t% TFA; BBGN 26.Q)mP2 %), 4. 04-3. 92 (m
i) 3 94 (s 311) 3 90-3.50 (m under H20, 20 1H),

2.60 (s, 2.47 (m 1H), 2.31-2.22 (m 1H),
2.20 "(°§‘P°3'Hf'$ ff?“b‘éaqeég (m -92

—

eo -
Ok '
O AT
H o

Compound 5001

Compound 5001: _ ‘
'H NMR (400 MHz, DMSO-dg): ca, 85:15 mixture of rotamers, major rotamer

16 description; § 8.60 (s, 1H), 8.34-8.19 (m, 1H), 8.04-7.98 {m, 1H), 7.97 (s, 1H), 7.91-
7.81 (m, 1H), 7.73 (s, 1H), 5.99-5.91 (m, 1H), 5.20-5.83 (m, 1H), 5.78-5.66 (m, 2H),
5.25-5.16 (m, 1H), 5.11-5.04 (m, 1H), 4.58-4.48 (m, 2H), 4.15-4.07 {m, 1H), 4.00 s,
3H), 4.03-3.94 {m, 1H), 3.60-3.15 (m, under H20, 1H), 3.05 (d, J = 4.3 Hz, 3H),
2.63-2.55 (m, 1H), 2.42-2.30 (m, 1H), 2.35 (m, 3H), 2.08-1.99 (m, 1H), 1.80-1.22 (m,

20 9H), 1.13-1.03 (m, 1H), 0.94 (s, 9H). M.S.(clectrospray) : 746.3 (M-H) 748.4
_(M+H)". Reverse Phase HPLC Homogeneity (0.06 % TFA; CHzCN : H,0): 99 %

.99 .



WD 2004/ 103996 PCT/ CA2004/ 000750 1H), 1.81-1.38 (m
7H), 1.31-1.09 (m 3H), 0.96 (s, 9H).
M S. (el ectrospray) : 774-4 (MH)- 776.4 (M+H)' .

se HPLC Honogeneity (0.06 % TFA; CH3CN :
@8%?4‘?‘3?3& 0 HUN-< -ON ZS O O.~ N BEHCH0p3p00750
OHO 5 Conpound 2008 Conpound 2008: 'H NWVR (400
MHz, DMSO d6): ca, 8:2 mixture of rotamers, ngjor-

rotamer description; 312.34 (br s, 1 H), 8.55 (s, 1
H, 8.17-8.05 (m 1 H, 807 (d, J =9.2 Hz, 1 H,
7.50-7.42 (m 1 H), 7.28 (d, J =9.2 Hz, ¢ H,
6.11-6.01 (m 1 H, 5.98-5.88 (m 10 1, kM 5.78-5.66
(m 1 H, 546-5.38 (m 1 H), 5.24-5. (m 1 H,
5.10-5.01 (m 1 H, 4.48-4.3 2H),24.28-4.20 (m
1 H, 4.07-3.95 (m 1 H), 3.94 H), 3.80-3.65 (m
under H2O, 1H), 2.60 (s, 3H), 50 (m 1H),

2.31-2.20 (m 2H), 2.08-1.9 AH), 1.82-1.37 (m
15H), 1.31-1.07 (m 9 H o~ .

M S. (el ectrospray) : 84245 § MJH) "] 8%4. Hu( MrH) ' .
Reverse Phase HPLC 15 Honpgeneiof'yf(OR06 % TFA; CH3CN
: H20O : 97 % Conpounds from Table 3 8 HN/-O N N, s
O O Compound 5002

Compound 5002:
'"H NMR (400 MHz, DMSO-dg): ca, 8:2 mixture of rotamers, major rotamer
description; 3 12.44 (s, 1H), 8.59 (s, 1H), 8.52-8.25 (m, 1H), 7.97 (s, 1H), 7.70-7.46

5 (m, 2H), 6.03-5.96 (m, 1H), 5:90 (d, J = 9.2 Hz, 1H), 5.79-5.66 {m, 1H), 5.64-5.54
(m,‘ 1H), 5.24-5.16 (m, 1H), 5.11-5.04 (m, 1H), 4.55-4.43 (m, 2H), 4.19-4.12 (m, 1H),
4.05-3.94 (m, 1H), 3.99 (s, 3H), 3.80-3.30 (m, under H20, 1H), 2.68-2.54 (m, 1H),
2.39-2.28 {m, 1H), 2.35 (s, 3H), 2.23 (s, 3H), 2.08-1.99 (m, 1H), 1.80-1.21 (m, 8H),

. 1.47-1.07 (m, 1H), 1.06-0.95 (m, 1H), 0.95 (s, 9H).
10  M.S.(electrospray) : 774.4 (M-HY 776.4 (M+H)" . Reverse Phase HPLC

Homogeneity (0.06 % TFA, CH3CN tH0):99%

_0 Ny A
' =
: o
SH Ny
00 N
H o

) Compound 5004
Compound 5004;
15 "H NMR (400 MHz, DMSO-ds): ca, 85:15 mixture of rotamers, maijor rotamer
description; & 8.60 (s, 1H), 8.31-8.16 (m, 1H), 8.11-8.02 (m, 1H), 7.97 (s, 1H), 7.89-
7.78 (m, 1H), 7.75-7.67 (m, 1H), 6.00-5.92 (m, 1H), 5.90-5.83 (m, 1H), 5.80-5.65 {m,
2H), 5.26-5.16 (m, 1H), 5.11-5.04 (m, 1H), 4.58-4.46 (m, 2H), 4.11 (d, J = 9.2 Hz,
1H), 4.05-3.94 (m, 1H), 4.00 (s, 3H), 3.65-3.15 (m, under H20, 3H), 2.69-2.54 (m,
20 1H), 2.42-2.30 (m, 1H), 2.35 (s, 3H), 2.08-1.99 (m, 1H), 1.80-1.21 (m, 8H), 1.24 (1, J

~-100 -



0-

OXx NHO" Vii'" NOHOH O Conpound 3002 Conpound

3002 20- 'H NWR (400 MHz, DMSO-d6): ca, 85:15 m xture

rotamers, major rotaner -93 WD 2004/ 103996

/ 9041000750 description; 8 12. 33 (s,
(@ 2

@R ol

1
%98 (s, 11-1), 7.75 (d, J = 8.6 Hz,P %T/ﬁ}zﬂwﬂﬂﬂ?s“
.40 (s, 11-1), 7.19 (d, J = 8.8 Hz, 1H), 6.99 (d. J
8.6 Hz, 1H), 6.26 (s, 2H), 5.79-5.66 (m 1 H),
.46-5.38 (m 1 H), 5.23-5.14 (m 1 H), 5.10-5.01 (m
H), 476467(m 1H) 447430(m 2H) 411(d
é 36 (m 2H),
2. 2502*21@"1 611411%("' 2“'())8L 0-9 ?7(%1@ Q—§4 (819*8)2 1.22

( m' WS tecirdsgdy) € 860.H-H)0.7886. 4((!91+H9H)Reverse Phase HPLC

Rev e'%"g@g%fﬁ’i‘ﬁg%&é@/ %TF%%%:;C@% W’ &) bg & T'I\:/ZI_D CH3CN

H20): 99 %NH2 NOI \ M O ONOHNYVO™H OH O
C@ﬂpemgjog,qggf,%,éo,fgggound 3007: 'H NMR (400 Mz,

DVBO- db

= 8.4 H, 1 H, 7.00 (d,/J

xture of rotaners, maj or rotarrer

0-5.66

description; 8 8.56 (s, 1 H), 8.04 (d,HJ = 8.8 Hz,
H, 7.94-7.64 (m 3H), 7.49-7.37 (m %09 (d J

(m 1 H), 5.58-5.46 (m?©

5.

1H), 15 4.49-4.81 (m 2H

4.

10

15

20

) % (m 1H),
11-5.01 (m 1H), 4.85-4170 | 4.69-4.58 (m
z J = 8.6 Hz, 1H),

00-3.88 (m 1H), 3.75- 3 under H2O, 2H),

2.35-2.22 (m 1H)ng‘g " 1H), 1.81-1.20 (m

11H), 0.97 (s, 9H) $H

Compound 6016

Compound 6016:

~ "H NMR (400 MHz, DMSO-dg): ca, 85:15 mixture of rotamers, major rotamer
description; & 12.28 (s, 2H); 8.56 (s, 1H); 8.04 (s, 1H) 7.79 (s, 1H); 7.46 (s, 1H); 6.96
~7.00 (m, 1H); 5.68 — 5.75 (m, 1H); 5.40 (s, br, 1H); 5.19 (d, J = 17.0 Hz, 1H); 5.06
{(d, J=10.1 Hz, 1H); 4.71 - 4.76 (m, 2H); 4.43 (t, J = 8.3, 1H); 4.32 — 4.34 {m, 1H);
4,13 (d, J = 8.3 Hz, 1H); 3.96 —4.03 (m, 1H); 3.77 (s, 3H); 2.67 (s,' 3H); 240 (d, J =
4.1 Hz, 3H); 2.24 — 2.36 (m, 3H); 2.03 (q, J = 8.6 Hz, 1H); 1.17 - 1.75 (m, 10H); 1.04
(s, 9H); 0.98 (s, OH).
M.S.(electrospray) : 845.4 (M-H) 847.5 (M+H)" . Reverse Phase HPLC

' Homogeneity (0.06 % TFA; CH:CN : H0): 96.7 %

Synthesis of compounds of formula | wherein R® is NHSO,R®:

EXAMPLE 17A
Synthesis of Compound 7001:
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MS. (el ectrospray) : 731.3 (MH- 733.3 (MtH)".

Reverse Phase HPLC Honopgeneity (0.06 % TFA;, CH3CN :
H20): 94 %0 HNN6b ONZS O C~~Ov "OXKNNHO
Sg(# I—}@g 0 Conpound 3010 -94 WD 2004/ 103996

WAIG8% 000750 Conpound 3010: ' H NVR ( 400PRRGA2004/000750

DVMBO-d6): ca, 85:15 m xture of rotamers, major rotaner
description; 312.37 is, 1 H, 856 (s, 1 H), 8.13-7.96
(m 2H), 7.43 (s, 1 H, 7.05(d, J =8.8 H, 1 H,

7.00 (d, J =86 H, 1 H, 580-5.64 (m 1H),

5.50-5.37 (m 1 H), 5245511 (m 1 H, 5.10-4.98

(m 1 H), 4.83-4.63 LnéASH) 4.47-4.30 (m 2H), n;{
4.19-4.05 (m . 86 (m 1H), 3.75-3.30 (|m

under H20¢ %2.19 (m 3H), 2.07-1. ‘, NG/
1.82-1.13 0.97 is, 9H). MS(eIect :

841.3 (M H) 74" (MHH) . ReypEse Phase HPL
Honogenei ty. (0., 6 % TFA; CH3CN : Hzob\ HN
/-\. @ﬁf{rcijNo O~OHO

DMAP DBU
17A1 ‘ 17A2

HATU (20 mg, 0.05 mmolj was added to a solution of compound 17A1 (Compound
3004, Table 3; 20 mg, 0.03 mmoi} and DIPEA (0.03 mL, 0.16 mmol) in DMF (1.5
mL) at RT. The solution was stirred for 1h followed by the addition of DMAP (1'6 mg,
5 0.13 mmol) and cyclopropanesulfonamide (7.0 mg, 0.06 mmol). After addition was
complete, the mixiure was allowed fo stir for 15 min and DBU (0.02 mL, 0.14 mmol)
was added dropwise. The resulting solution was stirred for 16 h at 23°C, then diluted
with DMSO to 2.5 mL toté-l volume and purified by prep HPLC (H,O/CH;CN + 0.06%
 TFA). The fractions contaihing the pure product were combined and the solvents
10 removed by lyophilization to yield 17A2 as a yellow solid {Compound 7001, table 7,
5.4 mg, 23 %). '
Reverse Phase HPLC Homogeneity (0.06 % TFA; CHaCN : H,O): 98.9% (220 nmy.
MS: 878.8 (M+H)*, 876.4 (M-H)". '"H NMR (400 MHz, DMSO-dg): § 10.47 (s, 1H);
8.82 (s, 1H); 8.06 (s, br, 1H); 7.52 (s, br, 1H);_7.15 (m, 1H); 7.03 (d, J = 8.0 Hz, 1H);
15 5.58 (m, 2H); 5.20 (d, J = 17.0 Hz, 1H); 5.09 (d, J = 11.5, 1H); 4.79 (m, 2H); 4.64 (m,
1H); 4.36 — 4.52 (.m, 2H); 4.06 (d, J = 8.0 Hz, 1H); 4.00 — 4.03 {m, 1H); 2.88 - 2.96
(m, 1H); 2.54 — 2.57 (m, 1H); 2.10 —2.20 (m, 2H); 1.32—1.71 (m, 11H); 1.24 (dd, J
= 6.3, 1.2 Hz, 6H); 1.00—1.08 (m, 8 H); 0.97 (s, 9H).

20 EXamMPLE17B
Synthesis of Compound 7002:
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OOH HO Compound 3001 Conpound 3001: '"H NWR (400
WMHz, DVSO-de): ca, 85:15 m xture of rotaners, nmgjor
r ot amer description 8 855 (s, 1 H, 7.95-7.76 (m 1

8.8 Hz, 1 H, 7.49 (s, 1 H, 157 41
’%" 2&"“[6‘”% 18 (d, J = 8.6 Hz, 1 H), 6.98 (d POUEAII00750
1 H. 625 (s. 2H), 5.80 5.65 (m 1 H), 5.52-5.46
(m 1 H, 5.24-514 (m 1 H)
4.75-4.66 (m 1 H), 4.48-4
1 H, 4.17-4.07 (m 1 H), 4.01-3.92 (m 1 H)
3.90-3.75 (m 1H), 2.62-2.44 (m 1H), 2.31-2.20 (m

1H), 2.09-1.97 1 81- 1.20 10H), 1.25 (b
AT Sy érrno Nilmg'e&%m. 5 R (ﬁu

S. (el ectoos ray) %975.5 MH" 777.6 (MsH)*.
ev nogeneity (0.06 % TFA;
2004/ 103996 PCT/ CA2004/ HN N

erse Pha
NyO Hp 0 N FATHDPER p  Co d 3004

M
Re
H20) : 99 ¢
OI\I\

xture of rofa f‘s
NI\/R r gi ven @E
s, 1H) *tm 1H); DA,Q%%;J' J

z S X
( B
786 88 5(m%|) 7.53 (s 714(d J'=8%0
1 H,;, 780 (d, J =8.5 1 H; 568-5782m1
H)'557(s,1l—|);519(d J = 17.0 Hz, 1 H®5.07
(d, Using the popcpglure of Ejample TBA butéteBithg(with c,onﬁ)blhmd #7853 Compound

gl_l)ﬁit;ﬁoﬁléléa%_lé@; cﬁn%@nd 1‘f]B}_§?chﬁB€§gﬂ%0% %’gl{le 7) @a%?m&%}eg 3s a light

V(ﬁ?hdfsﬁ)mg,lﬁ eld) 04 (m 1 H); 1.43 -1. 65 (m
45—|) Relve38 Phhs@AP(0Homogbheith (06 40TFAl CH @NZ H6 % (220 nm).

7 :ﬁ\ﬂé 5%99%”-&‘0 ol P 5 RRRPLSY M—lz DMSO—dGS R/Hg)za (s, 1H);
 Joas (s, 1H) 8.83 (s, 1H); 8.02 (s, 1H); 7.79 (s, 1H); 7.45 (s, 1H); 6.94 — 7.00 (m,
1H); 5.56 ~ 5.65 (m, 1H); 5.40 (s, 1H); 5.19 (d, J = 16.9, 1H); 5.07 (d, J = 11.4, 1H);
477 (s, 1H); 4.33~ 4.42 (m, 2H), 4.11 (d, J = 8.0 Hz, 1H): 3.97 (d, 4 = 9.6, 1H); 3.76
10 (s, 3H); 3.76 (s, 3H); 2.88 ~ 2.96 (m, 1H); 2.66 (s, 3H); 2.53 - 2.60 (m, 1H); 2.31 -
2.33 (m, TH); 2.1~ 2.19 (m, 2H); 1.33 - 1.70 (m, 12H); 1.22 (s, br, 1H); 1.06 —
1.08 (m, 2H); 1.02 (s, OH); 0.98 (s, OH).

5,
5.10-5.01 (m 1 H),

9 (m 1 H, 4.37-4.27 (m
1-

(

EXAMPLE 17C
15  Synthesis of Gompound 7003:

17C1 17C3
Compound 17C1 (Compound 1027, Table 1, 35 mg, 0.045 mmol), N,N-
dimethylsulfamide 17C2 (22.3 mg, 0.180 mmol) DIPEA (39.3 pl, 0.225 mmol) and
DMAP (22 mg, 0.180 mmol). were dissolved in DMF (2.5 mL) and to the mixture
20 was added DBU ( 28.5 pl, 0.203 mmol). The reaction mixture was stirred for 5 min,
then HATU (18.8 mg, 0.05 mmol) was added. Stirring was continued for 12h and the
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Honogeneity (0.06 % TFA;, CH3CN : H20 : 98.8 %
Conmpounds fromTable 4 o- HHN % /NN S OOY 'N
NH p ON O Conmpound 4005 15 Conmpound 4005: '"H NWR

DMSO-de) : ca, 85:15 m xture of rotaners,
rﬁgg?o%% description: 812.36 (br s, 1H)ECHCAZp04/000750

(s, 1H), 860 8.20 (m 1H), 7.90 (s, 1H), 7.68- 7.45
(m 2H), 6.99 (d, J = 8.3 Hz, 1 H), 5.78-5.66 (m 1

H, 5.66-5.83 (m 1 H), 5.80- 5.50 (m 1H), 5.23-5.14
(mlH) 5.10-5.01 (m 1H), 462436(m3H) '

Llll - %r S’d%e W% n%lge%gd\?ﬁﬁ%grﬁﬁﬂlﬁx Sltey g“”g H-'“f?a)by%’ﬁe%é&'?é r@r’?t‘q:?crer.erl :
- 96 ODS2AN20KFREDH. THePLHERAABAL GORTEBIed toddiher AndBephli&d to

( m éﬁoﬂ% §4 gngQéeté,r ¥ r aytgr&po 27%3? rh?qun TQG%QF%J §s a yellow

Reve&%‘é Phase HPLC Honpbgeneity (0.06 % TFA; CH3CN -

H20) 11innR (folhz, DMSY-d3: 84083\ ENHY £k (1MN8.07Pd, J=gHz, 1H),
7.59 (s, 1H), 7.45-7.30 (m, 1H), 7.27 (d, J=8Hz, 1H), 5.53-5.49 (m, 2H), 5.20 (d, J=
17Hz, 1H), 5.10 (d, J=12Hz, 1H), 4.70 (bs, 1H), 4.50-4.30 (m, 3H), 4.15-4.05 (m,
2H), 3.97 (s, 3H), 2.76 (s, 6H), 2.55 (s,3H), 2.38-2.32 (m, 1H), 2.23-2.08 (m, 2H),
1.97-1.81 (m, 1H), 1.75-1.45 (m,4H), 1.32-1.14 (m,9H), 1.04-0.86 (m, 11H).

10 EIMS: (M+H) = 885.4, (M-H) = 883.4

ExamMmPLE 18

NS3-NS4A protease assay _

The enzymatic assay used o evaluate the present cbmpound is described in WO
16 00/09543 and WO 00/59929,

ExAmMPLE 19
Cell Based HCV RNA Replication Assay
Cell Culture ‘
20  Huh7 cells that stably maintain a subgénomic HCV replicon were established as

" previously described (Lohman et al., 1999. Science 285: 110-113) and designated
as the §22.3 cell-line. $22.3 cells are maintained in Dulbecco’s Modified Earle
Medium (DMEM) supplemented with 10% FBS and 1 mg/mL neomycin (Standard
Medium). During the assay, DMEM medium supplemented with 10% FBS,

25  containing 0.5% DMSO and lacking neomycin was used (Assay Medium). 16 hours
prior to compound addition, $22.3 cells are irypsinized and diiuted to 50 000
cells/mL In Standard Medium. 200 ul. (10 000.cells) are distributed into each well of
a 96-well plate., The plate was then incubated at 37°C with 5% CO, until the next

day.
30
Reagenis and Materials:
Product Company Catalog # Storage
| BMEM Wisent Inc. 10013CV 4°C
{ DMSO Sigma D-2650 R.T.
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O 5 Conpound 4007 Conpound 4007: 'H NWVR (400 MHz,
DVMBO-d6): ca, 85:15 m xture of rotamers, major rotaner
description; 5 8.59 (s, I H, 8.27-8.12 (m 1 H),
8.06-7.97 (m 1 H), 7.89 (s, 1 H, 7.73 (s, 1 H),
VBA0PA3I9%6 1) 5. 99 (d, J = 8.5 Hz, 1 H), 5. RETCARI4000750
(m 2H), 5.24-5.14 (m 1 H), 10 5.10-5.01 (rn, 1H),
4.54-4.38 (m 2H), 4.23-4.08 (m 1H), 4.02 (d, J = 8.4
Hz, 1H), 4.00-3.912 (m | H), 3.70-3.30 (m under H20

1H), 2.90 (s, 6H), 2.64-2.52 (m 1 H), 2.46 (s, 3H),
2.38-2.26 (m | H, 2.07-1,96 (m 1 H. 1.81-1.20 (m
| O)Rulbecods PBB d, J @be-BRL 6H) | 1419951365, | B .

MS. ?Ht@@bﬂlﬁé@éﬁm T T9%g Er 7 993801V )| 20°C/4°C
Revdrse Phase HPIC 15 Hompaeneity (0. 06_9% THA: CHaCN

; mdj%%@%(ﬁ‘%) N O N|@perBRik N') [RM13hW@E |02 @#°C
Corrpowr&.rﬂéﬂm Conpound @&iBdABRL H NVRo§Z8HhaHZ|, -20°C/4°C

DVEQ- ca—85:15 m.X
20 de%c‘f"?"p‘i@‘%% 8 8. 61 |(<osta H) 339% 60 (mRAH)
BL@)/025L597R.WD

8.
7. 33 F(\SDF d.2klum Aitdnlt d, | Millipor8. 4 Hz,
20044 3996 DfCT,;D""”uu-r, 000-+50—b5—+9
5. 24-2PaVe T PIgS 1h2idn (M L Bbrogt. S7- 32 (m
2H) , | RalypespyBnes (m 3H) 9 (s, 3, 3.93 (js, 3H),

36" n N £ 1 o "! f ol ol 1 [N
. =3 30— m—under—26—1-H); 65=2-55—Cm—11H;

2.40-2.28 (m 1 2.08-1.98 (m 1 H), 1.81-1.21 (m
10—5’__@_2&@%9_&% omppuad 6.5 Hz, 6H), 0.95 (s, 9H). 5
M S. ﬁ@hl@SﬁéQ%BanMQnd (mﬁ%@"/%lﬁ%b‘%as aied4o & MitHdr Assay Medium for a

Rever se_Phase
final DMSO concentration of 0.5% and the solution was sonicated for 15 min and

5 filtered through a 0.22 pM Millipore Filter Unit. 900 uL was transferred into row A of .
a Polypropylene Deep-Well Titer Plate. Rows B {o H contain 400 L aliquots of

687 2N -
u O \ll; 11,

S
2-

Assay Medium (containing 0.5% DMSO), and are used to prepare serial dilutions -
(1/2) by transferring 400 ui. from row to row (no compound was included in row H).

10 Application.of test compound to cells
Cell culture medium was aspirated from the 96-well plate containing the S22.3 cells.
175 pi_ of assay medium with the appropriate difution of test compound was
transferred from each well of the compound plate to the corresponding well of the
cell culture plate (row H was used as the "No inhibition control"). The cell culture

156  plate was incubated at 37°C with 5% CO.for 72 h.

Extraction of Total Cellutar RNA
Following the 72 h incubation period, the total cellular RNA was extracted from the
S22.3 cells of the 96-weill plate usi'ng the RNeasy 96 kit (Qiagen®, RNeasy

20 Handbook. 1999.). Briefly, assay medium was completely removed from cells and
100 pL of RLT buffer (Qlagen®) containing 143 mM B-mercaptoethano! was added
to each well of the 96-well cell-culture plate. The microplate was gently shaken for

20 sec. 100 pL of 70% ethanol was then added to each microplate well, and mixed
by pipetting. The lysate was removed and app]ied to the wells of a RNeasy 96

25 (Qiagen®) plate that was placed on top of a Qiagen® Square-Well Block. The
RNéasy 96 plate was sealed with tape and the Square-Well Block with the RNeasy
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Honogeneity (0.06 % TFA;, CH3CN : H20) : 86 %0 HNC N
ON O Ox NOHOOH 0 HO Conpound 4001
Conpound 4001: 10 'H NWVR (400 MHz, D(I;/ISO d'G)i' ca, 25: 15
m xture of rotamers, major rotaner escri ption;
MO2M4aE996 ) 8.58 (s, 1 H), 8.50-8.20 (m PCTHA2004/000750
7.95 (br s, I H, 7.72- 7.44 (m 2H), 7.00 (d, -J = 8.2
Hz, 1 H) 5.80-5.67 (m 1 H) 5.67-5.51 (m 1 H),
5.24- 5.14 (m 1 H), 5.12-5.02 (m 1 H), 4.63-4.45 (m
21- 1), 445436(m 1H) 414393(m 2H), 3.99
2.64-2.46 , 2.45-2.39 (m 2H), 2.35
%’%‘F’%‘@‘%‘?%”éﬁ%e hojdeyapd P@G@BDE roRr bugkelofa, 4K15C
1 82'03313%9‘@ NThelédiiple Waddertugedat 604D l’%Z’l (L§600%&_Q) for 4 min at room
S
Rever 5 eﬁgﬁg%e?% %Fﬁfﬁ%’% ﬁg%' ﬂ??ﬁ@‘@ ayéiﬁ:@an i Bidier RW1

H20) (Qi2ge@/Rigeasip kit\was SddddFo Bach'Well Ok IekNdaEY Bbiplaf, Trhe

"~ Os Coieasysh ﬁgt%%vas%%al\é\@mﬁggﬁle\%%%%g 8 tggér%ggn rﬁ{xged at 2800 rpm
for 4 min at raom temperature The RNeasy 96 plate was placed on top of another

- clean Square-Well Block the tape removed and 0.8 mL. of Buffer RPE (Qiagen®

RNeasy 96 kit) was added to each well of the RNeasy 96 plate. The RNeasy 96
plate was sealed with a new piece of tape and centrifuged at 6000 rpm for 4 min at

10 room temperature. The tape was removed and another 0.8 mL of Buffer RPE
(Qiagen® RNeasy 96 kit) was added to each well of the RNeasy 96 plate. The
RNeasy 96 plate was sealed with a new piece of tape and centrifuged at 6000 rpm
for 10 min at room temperature. Tape was removed, the RNeasy 96 plate was
placed on top of a rack containing 1.2-mL collection microtubes. The RNA was

15 eluted by adding 50 L. of RNase-free water to each well, sealing plate with a new
piece of tape and incubated for 1 min at room femperature. The plate was then
centrifuged at 6000 rpm for 4 min at room temperature. The elution step was '
repeated with a second volume of 50 uL RNase-free water. The microtubes with
total celiular RNA are stored at ~70°. | |

20
Quantification of Total Cellular RNA
RNA was quantified on the STORM® system (Molecular Dynamics®) using the
RiboGreen® RNA Quantification Kit (Molecular Probes®). Briefly, the RiboGreen
reagent was diluted 200-foid in TE (10 mM Tris-HCI pH =7.5, 1 mM EDTA).

26  Generally, 50 pL of reagent was diluted in 10 mL TE. A Standard Curve of ribosomal
RNA was diluted in TE to 2 ug/mlL and pre-determined amounts (100, 50, 40, 20,
10, 5, 2 and 0 L) of the ribosomal RNA solution are then fransferred in a new 96-
well plate (COSTAR # 3997) and the volume was completed to 100 uk with TE.
Generally, column 1 of the 96-well plate was used for the standard curve and the

30  other wells are used for the RNA samples to be quantified. 10 pL of each RNA
sampié that was to be quantified, was transferred to the corresponding well of the
96-well plate and 90 L of TE was added. One volume (100 L) of diluted
RiboGreen reagent was added to each well of the 96-well plate and incubated for 2
to & minutes at room temperature, protected from light (a 10 uL. RNA sample in a
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Conpound 4013: 'H NWR (400 MHz, DMSO-d6): ca, 85:15
m xture of rotanmers, mmjor rotaner description; 5
12.36 (s, 1 H), 859 (s, 1 H, 836796((jm 1 H),

3 m 2 7.32 (s, 1 H, 6.94 ( J
@?Q%"Z’Hfgg%(s e 5 56 (m 1H, 563550 (m 1 ‘ﬁ/g““"‘”“““m
5.23-5.15 (m 5 1 H), 5.10-5.02 (m 1 H), 4.58-4.45
(m 2H), 4.38-4.28 (m 1 H, 4.12-3.90 (m 2H), 3.97
(s, 3H), 3.91 (s, 3H), 2.62-2.52 (m 1 H, 2.37-2.21
(m3H) 2.08-1.98 (m 1 H), 177114(m19H) 0. 97

t 859

19 bt GBI h SRR 20 i e olegedsa fepeiy of cach
CHSONB" waRIOpasurgborihe STORM®D systtsn f(MolecTiaPywaBids®).ifostdnhdard
N
oo n;%uﬁd\%%%rﬁ%d Gh he ba'é'iso%é %QM%@?@%& tﬁé)l%loggm_alléRNA and
mi xt e &epHting 6’F‘arﬁ§<ie§t '”T‘PHF'B?S The Rhidyconeerdration: in tha exwerirgental
85 60sdrfipleslwis) det@mitbddrobPthé Randard)cung aPd cdrdtied B} thd 26X diution.
7.97 (s, 1 H, 7.91- 7.81 (m 1 H), 7.73 (s, 1 H),
5.99-5.91 (m 1 H), 5.90-5.83 (m 1 H), 5.78-5.66 (m
2H) , RedgepB-HiMaténgis: 1 H), 5.11-5.04 (m 1 H),

4. 58- As46 N—2H) 415410+ H 4003 3h

4. os-@?uﬁn L H, 3603 Gofflpahy V7 [l ) TStorage
3.05 (0P = 4.3 1z, 3 PSTwna?_ 55 (M| Dars8) [ 4°C
2.42-P_30 (m—tH— 235 {m-laH_ 2 08-1.99 1H
1.80-1L EQEA(m 20 9H). 1.13- 1 28%9 m Eftigé4 (s, RT-
9H) . Nl'rﬁn(aeBwrospray) :74fSS@n(eNH—I) 7481'8624(MH—|) RT.

Rever HPEE-Hompgene: v—(0—06—% TRA —CHBCN:
H20) : g@i;{;}iiﬁbg \7@35527 2035@6“%(?/@2 012"/1650750 R
TR

-

' |~ do
J;""

HN Collection Tube Strips Qiagen 18562
Ribogreen RNA Quantitation Kit | Molecular Probe | R11480 -20°C
Rneasy 96 Kit Qiagen - | 74183 R.T.
Square-Well Blocks Qiagen 19573 R.T.

Real-Time R.T.-PCR
10 The Real-Time R.T.-PCR was performed on the ABI Prism 7700 Sequence
Detection System usihg the TagMan EZ R.T.-PCR Kit from (Perkin-Elmer Applied
Biosystems®). R.T.-PCR was optimized for the quantification of the 5' IRES of HCV
RNA by using the Tagman technology (Roche Molecular Diagnostics Systems)
“similar to the technique previously described (Marteli et al., 1999. J. Clin. Microbiol.
15 37 327-332). The system exploits the 5'-3' nucleolytic activity of AmpliTaq DNA
polymerase. Briefly, the method utilizes a dual-labeled fluorogenic hybridization
probe (PUTR Probe) that specifically anneals to the template between the PCR
primers (primers 8125 and 7028). The 5" end of the probe contains a fluorescent
reporter (6-carboxyfluorescein [FAM]) and the 3' end contains a fluorescent
20 guencher (6-carboxytetramethylrhodamine [TAMRA]). The FAM reporter’s emission
spectrum was suppressed by the quencher on the intact hybridization probe.

Nuclease degradation of the hybridization probe releases the reporter, resulting in an
increase in fluorescence emission. The ABI Prism 7700 sequence detector
measures the increase in fluorescence emission continuously during the PCR

25  amplification such that the amplified product was directly proportion to the signal.
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N iON SO Oax HNY HH OOHO Conmpound
5002 Conpound 5002: 'H NWR (400 MHz, DMSO d6): ca,
8:2 mxture of rotanmers, nmjor rotamer description; 8

, 8.59 (s, 1 H), 8.52-8.25 1
;‘.%Bé[%(‘é?@?tél-l)l_? 77007 46 SH)(m 2H), 6. 03!21.9%‘37}’_%‘?2"“4’0"“750

1H), 5.90 (d, J = 9.2 Hz, 1H), 5.79-5.66 (m -1H),
5.64-5.54 (m 1H), 5.24-5.16 (m 1H), 5.11-5.04 (m

1H), 4.55-4.43 (m 2H), 4.19-4.12 (m 1H), 4.05-3.94
(mlH) 3.99 (s, 3H), 380330(munderH201H) :
2 Zgﬂtesampg %égtlog plg%wa_ts @'@ﬁfﬁ# earﬁf}_él melreg%po_hl éi p? W] tﬁ@,_ﬁpkgéents
1 17hé Idgy@rithmic dhdse oflprodi:cOa@bmiiation. ) poird rébesestingd-iefingd

M S. JA R HRSILAY the}_[g%%asén ik lle? bkt Jotdrt @o@@wﬂh the

H2 0) expogsntiah growth\of thR FICR moguct forie wqmnqerde@ctqr wagefined as the
@"ﬂﬁ/é@%é@@cﬂd cg? QHIUQS 280 vierskry prbb%a( H3akk M‘%tlty of input

O ture of rotane maj or rotamer
A such that under |dent|cal PCRcondlttons the larger the starting

‘concentration of HCV RNA, the lower the Cy. A standard curve was created
automatically by the ABI Prism 7700 detection system by plotting the Cr against
each standard dilution of known HCV RNA concentration.
10
Reference samples for the standard curve are included on each R.T.-PCR plate.
HCV Replicon RNA was synthesized (by T7 transcription)} in vitro, purified and
quantified by OD,s. Considering that 1 pg of this RNA = 2.15 X 10" RNA copies,
dilutions are made in order to have 108, 107, 10%, 10°, 10%, 10° or 10° genomic RNA
"15  copies /5 pL. Total cellular Huh-7 RNA was also incorporated with each dilution (50
ng /5 uL). 5 UL of each reference standard (HCV Replicon + Huh-7 RNA) was
combined with 45 pL of Reagent Mix, and used in the Real-Time R.T.-PCR reaction.

The Real-Time R.T.-PCR reaction was set-up for the experimental samples that
20  were purified on RNeasy 96 —well plates by combining 5 uL of each total cellular
'RNA sample with 45 UL of Reagent Mix.

Reagents and Materials:
Product COMPANY Catalog # | Storage

TagMan EZ R.T.-PCR Kit | PE Applied Biosystems N808-0236 | -20°C
MicroAmp Optical Caps | PE Applied Biosystems N801-0935 | R.T.
MicroAmp Optical 96-
Well Reaction Plate

PE Applied Biosystems N801-0560 | R.T.

25  Reagent Mix preparation:

Volume for | Volume for One Plate Final
Component one sample | (pL} (91 samples +
' (pL) Dead Volume) eone.
Rnase-free water 16.5 1617
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description; a 8.60 (s, 1 H, 8.31-8.16 (m 1
H) 811802(m 1 H, 7.97 (s, 1 H, 7.89- 7.78 (m

, 71.75-7.67 (m 1 H), 6.00i5.922|(_|)m ég|)6

m 1 5.80-5.65 (m :

a”rf?g"“g’lﬁ%s 04 (Fn') 1H), 4.58-4.46 (m 2H), 41101“%50%000750
= 9.2 Hz, 1 H, 4.053.94(m 1 H, 4.00 (s, 3H,
3.65-3.15 (m under H2O, 3H), 2.69-2.54 (m 20 1H),
2.42-2.30 (m 1H), 2.35 (s, 3H), 2.08-1.99 (m 1H),
1.80-1.21 (m 8H) 1. 24 (t, J -100 V\D 2004/ 103996

PCT/ CAR084HA06 rLHZ* 3H 1 -14—1- u2—Lm I_l\-’
1. 00-|0 ; Ig Lémbﬁeb 94‘@3 9H) | 98%1 S. (el ectros 3&/) ;
760. 4 Mn(PHy)z (FHmhy (M . Revef 8 Phase HPLC '3 mM
Hormd@ﬁpt 06 9 THAT = CHICN— =20 +—96—%5
Conpdunds (o RRDT® 0TI, NH 0 K5 0 0nH 0 N ORRY
Conpqrd Pddd 8Miconpounid’-8016: * HIAWR (400 MHz, | 300 uM

DMSO- (BT ST 15 m re of Mers, Taj or—1 W
P(q-amg@m ')R()qqym—n Rggﬁ(q 1 H; 8 ?bg

descrH on =1

1 H) (P78 @MW 17 B8 (s, 1 Hf476.96 10 - 7.600¢M
1H); EFoﬁ@rdPﬁmZE(mmM)lH); °.40 e br,” THT S5 I f W
= 17 d—J =10 ﬁl—|7.’fl_l—l);_47_
,4.76 ﬁﬁ"e"sﬁrd'ﬁ’eﬁﬁﬁ’émﬂ)t,"\] =839 H): 432 - 4380pW
1 H) ;| PUTRBokal(5 M= 8.]2 Hz, T Hj4198. 96 - 4.03 (11208 nM
H; 37 d’;'“érg.e? (5—3H 240 (e —-J=— 411 Hz
3h) ; [STOPNABOVIReEEE g 2. 03 (qesd = B.6 H, 10%1,%
1.17 |[{23Um8)(m 1 OH);| 1.04 (s| 9H): 0.98 (s, 4H. 1
M S. (& —AS A (M H—— 8475 MH——Ieverse
Phase Céééla—[b%r%lgenelt ; CN : Oo.o
96. 7 (%Lgyh)t hesis of cd I 4

|'s Ni== '*--—-—-:-"‘f‘--"—-——-—_-m—"-um—-~--——%~~—= -------------
7001:

Forward Primer Sequence (SEQ ID. ‘i): §' - ACG CAG AAA GCG TCTAGC CAT
GGC GTT AGT - 3'

5 Reverse Primer Sequence (SEQID NO. 2): 5'- TCC CGG GGC ACT CGC AAG
CAC CCT ATC AGG - 3'

Note: Those primers amplify a region of 256-nt present within the 5' untransiated
region of HCV,

10

PUTR Probe Sequence (SEQ ID NO. 3): [6FAM]- TGG TCT GCG GAA CCG
GTG AGT ACA CC -

No Template Controls (NTC): On each plate, 4 wells are used as "NTC". For these
15 confrols, 5 ul of water are added to the well in place of RNA.

Thermal Cycling Conditions:
50°C  2min
80°C 30 min
20 . 95°C 5 min
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WD 2004/ 103996 PCT/ CA2004/000750 O/ / \ 5 O\ N 5
HATU, DIPEA 11l ~~~—~ ((((( O OQafr QON
A~.]S~NHa OxO 0 DMAP, DBU 17A1 17A2 HATU (20 ngy, 0.05

I dded to a solution of conmpound 17Al
'@2893}3@33953004 Table 3; 20 my, 0.03 mmol) e /A3 A007s0

(O 03m_ 0.16 mol) in DMV (1.5 m-) at RT. The
solution was stirred for 1 h followed by the addition
of DVMAP (16 ng, 5 0.13 mml) and

cycl opropanesul fonam de (7.0 ng, 0.06 nmol). After
addition was conplete, the m xture was allowed to
stir for 15 min and_DBU (0.02 nL, 0.14 mmol) was
added droBWiSselS e lresul ting sol ution was stirred for
16 hat 236y hennmm%égcy 9% h DVMBO to 2.5 ni total
volunme and purified by prep HPLC (H20/ CH3CN + 0. 06%
TFA). The fractions containing the pure product were
cdnbi ned aofd t heseohvents 10 renoved by | yophilization

to y| eI d for vcetdsi d (Conpound 7001, table
7, égdeZSa’%nﬁj ever se Phase HPLC Honobgeneity

(0. o0 %TFA CH3CON : H20): 98.9% (220 nn). NS. 878.8
gy*Woilomﬁ%QhétérMn%ozn e N\R &ﬁgg'ﬁ%ﬂ;k the ar??)?q’s requings setting
Ft rei cplﬁi uefeq@nmlgqalfqthe'ﬂ?mpl@& and a:st@‘:dard-m.lrvelwas

H}) tonstru&éd bm)ioﬂih& ihe'i)%lu@a@ers&s RN;L\700 v hmbér i
S d4 geéer ?ﬁ% rﬁ%}_ﬁtlon '_'Pii%cr(va%eg g]:ia@e@quﬂ‘ne a%sw sam&ﬁﬂe uféc?)ig
(m mtqﬂ)olate AB&NA @p9Gumben bateddn thd shthdarddupe. (M 1 H);

2 10Fihal% #d R(l\m %ﬁg #Bg\%asll}cbféal q%gl(@sgﬁi '_Qr@egl?%:(ogreegl.ﬁsNA

20 E%ﬁw_@t‘qwgt ‘ﬂBﬂpsemc{@éfrpnmeﬂ@ﬂmreMﬂaﬂ?ar}d@xpressed as
3@044;(38:@395%@9&@\%9%0@%@% Q! NI IO/ NVS

The RNA copy number [g.e./ug] from each well of the cell culture plate was a

measure of the amount of replicating HCV RNA in the presence of various

concentrations of inhibitor. The % inhibition was calculated with the following
20  equation:

100 - {(g.e./ug inh)/(g.e./ug cthx 100].

A non-linear curve fit with the Hilt model was applied to the Enhibition—concentrétion
data, and the 50% effective conceniration (ECso) was calculated by the use of SAS
25  software (Statistical Software System; SAS Institute, Inc. Cary, N.C.).

When the compounds of this invention are evaluated in the preceding enzymatic
and cell based assays, the compounds are found to be highly active.

30 - EXAMPLE 20
Specificity assays

The specificity assays used to evaluate the selectivity of this compound are
described in WO 00/08543.

When the compounds were evaluated in the specificity assays, the compounds of
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HATU, DIPEAO O O~ o0 o0 'l QXN N5 0 aOxN N Fi \
HOHHN~ H "\ 0O DVAP, DBU OO H 11,0 0S 0 1761

1762 Using the procedure of Exanple 17A but starting

wi th conpound 17B1 (Conpound 6016, Table 6), conpound
1¥8 204 und 7002, Table 7) was prepared asPG/GAZ#000750
yellow solid (5.4 ny, 16%yield). 5 Reverse Phase HPLC
Honogeneity (0.06 % TFA; CH3CN : H20): 93.1 % (220

nm. M. 950.4 (M+H) ", 948.4 (MH'. 1H NWR (400 MHz,
DVSO-d6): 8 12.26 (s, 1H) 1048(3 1H) 8.83 (s, 1
H) fggg%%(l ?nfrq_ﬁamdsto 8 seleétlvgfsn kl-\g% fhfy iy not@%g\@ sv(ggpr icant *q?\%mon
5 19(n6 theadurablé GcBity At ddhcerfrafiohs(gh to 30FM) in the Hiimish Leukocyte

4 77 m 2%0 4.11 (d, J = 8.0 Hz,
E'g‘%ﬁa@a‘xaﬁe"ﬁg %éé,%s( 76 10 (s, 3H): 3.76
(s 3H); 2.88 - 2.96 (m 1 ro 2 66 (s, 3H); 2.53 -
60E,(mp,_g21r|); 2.31 2.33(m 1H); 2.11 - 2.19 (m
- 1.33 - 1.70 (m 12H);' 1.22 (s, br, 1 H; 1.05 -
1 os%#ﬁﬂagpbﬂneticwpe@esgm 0.98 (s, 9H). EXAMPLE 17C
15 Syiwy $resdrs in0énticn aRaptitds Z&Q&;und&hdt quw Mrmﬁbok@eﬁ& prbperties

a OX ,\%pch%s d%teﬁﬂlf@z%@a egdn éeéat at1 hour and(% h a&er an oral dose of

5 mg/kg.

10
More explicitly, the following assay, an in vivo oral absorption screen, is used to
determine plasma levels of test compounds in a rat after oral administration:
Materials and Methods:

15 1. Method used to pool compounds (“casseite selec?ion”): &

The selection of compounds 10 be pooled into a “cassette” was based on their
structural similarity and physicochemical properties. A solid phase extraction
method applicable to all the selected compounds was established. Based on the
initial testing where each compound was spiked into rat plasma and run through

20 ' HPLC or HPLC/MS at a concentration of 0.5 yiM, the retention time, ionic mass, and
the possible separation among compounds by HPLC and/or HPLC/MS were used
as basis for pooling 3-4 compounds into one “cassette”.

2. Oral vehicle and compound preparation:

25 Each “cassette” contains 3-4 compounds at 5 or 4 mg/kg for each compound. The
cassettes were prepared as an oral suspension in 0.5% agueous methylcellulose
and 0.3% of polyoxyethylene (20) sorbitan monboieate (Tween-80). The dosing
volume was 10 mL/kg via oral gavage.

30 3. Dosing and plasma sampling:
Male Sprague Dawley rats were fasted overnight in individual cages, with access to
aqueous 10% dexirose. Two rats were dosed with each “cassette”. Plasma

samples (~1 mL) were collected at 1 and 2 h post-dosing from the 2 rats and pooled.

for extraction and analysis.
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OHO O 17C1 1703 Conmpound 17C1 ( Conmpound 1027,
Table 1; 35 ng, 0.045 mmol), N, N- di net hyl sul fam de
17C2 (22.3 ng, 0.180 nmol) DIPEA (39.3 1, 0.225 mmol)
22 ng, 0.180 nmol) were di ssol ved in DVF
6\88@0 Smgéwd to the mixture 20 was added DBU RCTHEA2804/000750
0.203 mmol ). The reaction m xture was stirred for 5
mn, then HATU (18.8 ng, 0.05 nmol) was added.
Stirring was continued for 12h and the -103 WD
2004/ 103996 PCT/ CA2004/ 000750 residue was filtered
through Mllex filter and purified by Prep HPLC
(Conbi screen ODS-AQ, 20 x 50nm . The pure fractions
wer e4.poolGumpagel dxeactiowand/ apdiydig:ed to afford 14 ng

4 700

()" iy ol YR SRR i DAL e
s_pplged with 2l thescormpehindsgat 05 (M of epeBlare edirdcled by tigosqlid phase

15 g?gextr%ciﬂ)ﬁ rﬁetﬁ& (S'ngﬂé's!)werg agglyz(eq by‘i-rF’%HZandH’LaMS for é:omparlson
J 1 @{p@g PSFDE‘ concep@‘athgg arqeqq)nate@ t@gechorg e(spplefoqqpcentratlon of
4. 150.8 yNbstédard. 2H), 3.97 (s, 3H), 2.76 (s, 6H), 2.55
(s,3H), 2.38-2.32 (m1H), 2.23-2.08 (m 2H),
1.97-1.81 (m 1H), 1.75-1.45 (m4H), 1.32-1.14 (m9H),
1.04Resus (m -11H). 10 EI M5: (MtH) = 885.4, (MH) =
883 Whe n%ﬁe&lg =dig e Floéo‘ﬁ?escg)n%ﬁﬁéé of #fs invention gre

enzymatl C uat et resent conpoun

i s deyed mtsfeﬁjplaﬂnw the, § hoiy/2pd 24uRiRteAS folmiporel, ‘Zdministration,
EXAMRELId& Siedrha Bagietp 1dGVE FMA Replication Assay Cell
Culture 20 Huh7 cells that stably maintain a
subgenonmi ¢ HCV replicon were established as
previously described (Lohman et al., 1999. Science
285: 110-113) and designated as the 522.3 cell-Lline.
S22.3 cells are maintained in Dul becco's Mdified
Earle Medium (DVEM suppl emented with 10% FBS and 1
ng/ mL neonycin (Standard Medium. During the assay,
DVEM nedi um suppl enented with 10% FBS, 25 cont ai ni ng
0. 5% DMBO and | acki ng neonycin was used (Assay
Medium . 16 hours
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prior to conpound addition, S22.3 cells are

trypsinized and diluted to 50 000 cells/nL in

St andard Medium 200 pL (10 000. cells) are

' j into each well of a 96-well plat Th
gilvgt&l;edﬁg%%?hen i ncubated at 37C with 5% C02 uﬁqyﬁ:‘u‘tﬁﬁ‘éﬂomm
next day. 30 Reagents and Materials: Product Conpany
Catalog # Storage DMEM V)lisent Inc. 10013CV 4C DWMSO
Sigma D-2650 R T. -104 WO 2004/ 103996

PCT/ CA2004/ 000750 Dul becco's PBS G bco-BRL 14190- 136

R T. Fetal Bovine Ser [ 'kfbgg;;ﬂr, -901F -20C14C
Neonycin ((418) G bco?‘@é@%ﬁ - hé%% 4C
Tr y p5 1R fHBYiRg @aRples i compagadomgordng de s ingmitior Bie listed in the
U pore S D 2aL S e TR AETIRES gl B (o s trt

| e R T... Deep- iter ate
BecRHB COBRB RS s s et ahisyamCigriet oves fhan
Gonmpbout @00 OMEInd dFCsh edtiesdomgrdiurdabounscbdfoe DVBO) was
added to 2 nL of Assay Mediumfor. a final DMSO

concentration of 0.5% and the sol uti on was soni cat ed
for 15 min and 5 filtered thkARIg1 a 0.22 pMMI1ipore

Filter Unit. 900 pL was transferred intgarow A of a
Pol ypr opyl ene Deep-Well Titer Phate. R BtoH
contain 400 pL aliquots of JAssay MealUw (cont ai ni ng
0.5% DMSO), and are used t ial dilutions
(1/2) by transferring 400 pL wto row (no
conpound was included inr . 110 Application. of

test conpound to cells | el t ufe nedi um was
aspirated fromthe 96 wel | at ont gipi ng the S22. 3
cells. 175 pL of assa?o#éul : e _appropriate
di lution of test conpound Maso t ?’gd from each
-well of the conpound plate to the & espondi ng wel |

of e [cert_culyure prate (Tow H Was—useq as thg _No——
i nh EP?'i on &@ntrol*)E The celt culfure R m{fnﬂf;;?
1001 T MeO- MeO- - Q 837.3
: H
1002 e MeQ- MeO- o 835.3
- <§ < J &
H
11003 T MeO- MeO- 0 849.3
"\NM
H
1004 I MeO- MeO- O 863.4
.&NM
H
1005 - MeO- Me- o 831.4
<§ L I D
: H
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15 plate was incubated at 37C with 5% CO2f or 72 h.

Extraction of Total
i ncubati on peri od,

aH LeihEded r OM t he

usi ng

Handbook.
renoved fromcells and 100 pL of RLT buffer

(Q agen(r)) containing 143 mM ( 3- ner capt oet hano
added to each well of the 96-well cell-culture plate.

1999. ).

Cel lu

Briefly

t he total

S22.3 cells of the 96-wel
t he RNeasy 96 kit (Q agen(r)’ kC'BbﬂOEﬂOﬂlﬂSO

| ar
cel | ul

ar RNA was

RNeasy 20

RNA Following the 72 h

assay nedi umwas conpletely

was

The m-eroplate—was—gentlyshakenfor—20-sec—100-pL
of T@ydet hanBl wgs t bdn addedLto edch mi cRopl a
and lmxed h\JL pi pat ti ng The I%/Qa;_g MWas - remmved hneger
applihesk o thre wel | pleot al RNaggy 96 25 (@ agen(r)) 819.5
pl atte t hat s pllaced on top of a @ agen(r).
Squar e- Vel | ock. The RNeasy 96 pl atewas seal ¢d
wth tape and the Square-Mell Block with the RNeasy
-105 »004/.103996 T/ JA2004/ 000750 9, pl ate wa
Ioadggpi ht o the hol grgl-and pl aé:'e'd ifn & rmmefssgfs
a 4K1 5C rifluge. Thel sanpl e was (%w rifuged|at
6000 rpm (-5600 ¥ g) for ¥ min at rjoom tenperatdre.
The t-aperwas—remgved—fromthe—phate—and—0-8-—+t—of
Buf f{8R08RM  "Q adenMeP-RNeasyM®6 kilt)  wad ad o 845.5
each well o he [RNeasy 96 plate. Thes 96
pl atle was sed with. a npw pi ece af tape and
centiri fuged at 60900 rpm for 4 mnlat room
t enpgpgy Ur e.-The Rl\@@;,\y_ 96 plie wds plaged on top g
anot/her |cl e&n Squar e- Wl | Bl ock, the;:t\agdb\"r(@ved and‘5
0.8 |nL of r |RPE (Q apen(r) RNeaSyN96~kiT) was
added to|each wel|l of thel RNeasy 94 plate. The RNeasy
96. [prat® was segred wthya Tew prgce—of tapeang
cent|#P¥uged At 6Q00Meg¥n f pr 4Meér n 4t 109@2&@ 858.5
t enper at ﬂ;@we t ape was| renoved gndt .8 nL
of Buff el (Q agen(r) | RNeasy 94 ki#) was added to
each_we of the IRNeasy 96 plate. The RNeasy 96 |plate
was |§6f ¢d wWith d ngwNp ece ofiet apg and centri f udedrgats
600Q rpm fok_10 |min at rpom tenperjat urg, e was
remgved, thgﬁt\basy 96 plate was pl aced Dbn top of a
~rack confai g 1. 2-nL cojlection mcrotubes. The RNA
was [Ih eliuted by [adding 50 pL of RNase-free water 10
each B 1, séaling e WtV neW piece t age &8P
.incybated f min at ropm t enper gt ur &xyThepl atie was
theny centrinfuged at 6000l rpmfor 4 mn Ht room
temeratire. The lelution step was irepeated with la
secqnoia/ ol u of |50 mpo-RNase-fieee vater. Th 777.5
m cr{ot ubgs %h total cellular RNA are‘,é'srg ed at|- 70.
H
1014 -F MeO- Me- . 803.5
5 + G
H
1015 T MeO- Me- O 777.5
5 S|
H
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20 Quantification of Total

Cel | ul ar

RNA RNA was

guantified on the STORMr) system (Ml ecul ar

Dynani cs(r)) using the
Q‘;@%Mlb@ggl on Kit (Ml ecular Probes(r)).

reagent was diluted 200-fold in T
Trls HCl pH =7.5, 1 nmM EDTA).
reagent was dil

boG een

Ri boGr een(r) RNA

IEI?{'}:{M#O%O'EO

25 Cenerally, 50 pL of
uted in 10 nL TE: A Standard Curve of

ri bosomal RNA was diluted in TEto 2 pg/nL and
pre-determ ned anounts (100, 50, 40, 20, 10, 5, 2 and
0 plp—ofTtte—rt+bgseral—RNA—Sotut+orf—arethen
trafsmskied Bn a|newld6- Well bl atd (COSTRR # 399wz M)’
and fhe—jeture—nwas—conrplhel-ed—to—364—ptwi-t-h IE MH+2)
Gengriedé y, col unm | MeD-the 96veel | platg used f768.5
t he (st andar g~curve and the 30 ot her| well q;a used for
t he |RNA { o be quantified. 10 pL of each RNA
saml e th 0 be quantified, vWas transferred to
t he e of [ th 96-viel | pl.ate and|9
of Tgeii/\-/{as _meEAe\bol upre e‘T%O pl) of “d4NI»Ut ed 0748[5
Ri bqG eer was addpd to each well &f the
96-viel | i ncubatpd for 2 |to 5 mnutes at
r oorfp—tem -t protected fi’Gﬁ"lHUnL (a 16—+
sanmgle18 n a~37106 VOVROB4/ 1103996 PCT/ CA20Q4/ 000750 7356
pL fli nal |vol denerat es{ a 20X di ljuti on) NHThe |
fl ugrescenc tgnsity of| each wel{l was neasured on
the [STORM r) systiem (Ml ecular Dyngmcs(r)). A
st arnqgygl | curve wasN%bgat ed the jbasi s ef the knowg 4
quantities ofl_thd ribosonpl and the desulting
fl ucrescent@ensiti es. [fThe RNA canceniiyatikon. i T t he
experi ment al™5" sqnpl es wap determned fromthe
st andardycurveand-—corrected—for—the 26X dirtut+om:
Readdf2® {and[Vat gri 8e®- PfoduEt- Conpany Gat a # 847.5
St orjage |DE igma- D5758] 4C EDTA |Si g R|T.
Tri Zma- Base 178524 RIT. Trizna-HG Sigma T7149
R T..__Calll ectl on Tube Strips Q agen 19562 R T
Ri bcgbgﬁr ant ipjeati on Ki gt Mol dcul ar be R114843 4
-20C¢ - easy Kit Q agep 74183 R.|T u,a?\e Wl
Bl ogks Qta 873 R T.
1022 | MeO- Et- . w 859.5
é .
H
1023 -1 MeO- Et- 0 791.4
5
H
1024 | - MeO- Me- .0 811.4
N I A
H
1025 MeO- fhe- . 755.5
N
\ H
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Real -Time R T.-PCR 10 The Real -Tine R T.-PCR was

perfornmed on the ABI

Prism 7700 Sequence

Det ect

Systemusing the Tag Man EZ R T.-PCR Kit from

ORPr e

r Applied Biosystens(r)).
r the quantification of the 5

i on

R T.-PCR was
| REZ/CA20940800750

RNA by using the Tagman technol ogy (Roche Mol ecul ar

Di agnosti cs Syst ens)
previously described (Martell
15 37: 327-332).

_nll"‘l nnl \lt_j ol ﬁf‘fL\ll RV nF
oyt

M crobi o
5 -3

et al

Al i
7 T T 1
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dilutions are nade in order to have 108, 107, 108,

105, 104, 103 or 102 genom c RNA 15 copies / 5 pL.

Total cellular Huh-7 RNA was al so incorporated with

e®§h dilution (50 ng / 5 pL). 5 pL of each reference
sYEAHM t%HCY Replicon + Huh-7 RNA) was  comBGREen2R4080750
45 pLof Reagent M x, and used in the Real -Tine

R T.-PCR reaction. The Real-Tine R T.-PCR reaction

was set-up for the experinental sanples that 20 were
purified on RNeasy 96 -well plates by conbining 5 pL

of each total cellular RNA_sanple with 45 pl of
Readeiya, M x. gReadent go and Matgri al $: Proggct COVPAR+H)
Catal 0g # Storage TaghMan EZ R T.-PCR Kit PE Appl j @d+2)"
~ Bi 0s \ 236,200 M,er oAnp Opticapy Capsj PEg
Appl ?{éédﬁe i B %581 935 R T. |Mcrpo Opt i gal 58
PE Appl i ¢ tems NBOL-0560 R T. N act | on
Pl atle 25 M x preparation: Yolume for Vol une
f or rEne—Prate—++tjal———Comonent—onejsanpte—(pt) (Pt
sanpiesy + (pl) DgadMebrune) ddmc. |Rnaseffree wafed4?.S
16.5 1617 - 2004/ 103996 PCT CA%%EX/\O@&SO 5X
Taghan EZ b r |10 980 IX Mh(OAc)2 ( m) 6 588 3
nmv dATP (10 mM 11. 5 147 300 pM dCTP (10 mM 1.5]147
300 AGTR. (10 ImMV\seb.5 147 300 pM dUTP (20 mM Fo%
8 - 99.6
147 2% PM—Eor war d Srl mey (10 pM |1 987200 nM
Revearse Pri (10 pM 1 P8 200 nM| PUTRNorobe (b pM
2 196 200 n | tjh DNA poj yner ase
1039 e MeO- - Me- \N 859.5
O
1040 T MeO- Me- ' 9 805.4
é '&“NN
H
' o)
11041 T MeO- Me- ; 7914
."\N
O H
1042 T MeO- & ; 797 .4
~ .
6 N 799.3
1043 | -1 | MeO- Br .0 855.2
, é SN 857.2
H
1044 | T MeO- | Cl .9 811.3
A 813.3
é .
1045 T MeO- Cl 0 865.4
é .&NJ\/O 867.4
H
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2 196 0.1 U pL

0.01 U pL

Tot al

Vol une 45 4410 Forward Pri mer

Sequence (SEQ ID. 1): 5

Note.
within the

5' untransl| ated
Probe Sequence (SEQ ID NO 3),

GAA CCG GIG AGI ACA CC -

(2.5 U pL) AmpErase UNG (1U/ pL) 0.5 49

- ACG CAG AAA GCG TCT AGC CAT
, - 3" 5 Reverse Priner Sequence (SEQ ID NO
%“““““f‘%c CGG GGC ACT CGC AAG CAC CCT ATC BHEA2004/000750

- TGG TCT

Those priners anplify a region of 256-nt present
region of HCV. 10 PUTR
6FAM |

GCG

AM No Tenpl ate Control s

(NTO- -2 ate 4 vwells-are ysed-as "NFC— For
thesepdlp coBtrolls, 2°pL jof water are add®d to thelz@MH)"
wel llin bl ace of [IBNA__Thernal (\J/PI img Condi tions (MHF'L
2 minoge0C 30r-m n| 2f85C 5 mipp-- 109 WO 2604/ 039P6g21.4
PCT/ CA20p4/ Q0750 95C 15 sec 60C 1 nin Jr fhr 2
cyclles b 15|sec. 60G 1 min } for 4P cYcles
Fol fowi np t terlm nation of the RIT.-PCR reactipn the
dat a_ ana[ysSis requires segtl of [Threshqld
fl uoi’@@c encej si gnal MeQr the pl ate and8a st antargo-4
curve wap ngtructed by plotting t'he-Croval ue
ver sus RNA rMunber usled in each refference
r ea¢ti-on ThemCLALaLuas_oELai—ned—h;r—i_m.Lassa%—sampl—e—s—
are |gesd| t o1 nt grpaleate an RSA copy nu basej 325.3
t he st an:lar urve. Finally, the Rr riWas, 4
noral i ze sed on the R boG een )
1049 MeO- _Br o0 /I\ 885.3
é ”'\NJJ\O 887.3
H .
1050 MeQ- Cl o /l\ 841.3
S SO A i
1051 T MeO- F o9 795.3
e
H
1052 | T MeO- F , ' 781.3
S '
H
1053 | - MeO- Cl 9 813.2
é \N/u\o/ 815.2
H
1054 MeO- Br ) i 857.2
é '\N 0/ 859.2
H
1055 MeO- Br .0 869
é SN 871.1
H
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quantification of the total RNA extracted fromthe
cell culture well) and expressed as 15 genone

equi valents / pg of total RNA [g.e./pg]. The RNA copy
nunberﬁ%g e./pg] fromeach well of the cell culture
pFQeWHIRE%%  neasure of the ampunt of repli cabFHEAIENP0O750
RNA in the presence of various concentrations of

i nhibitor. The % inhibition was cal culated with the
followng 20 equation: 100 - [(g.e.//rg

|nh)/(g e./ipg ctl)x 100]. A non-linear curve fit with

t he Hi+ nﬂadel__%_g;__annl ied-to the

|nh|bCDdGn cdﬁcentratL%n dat ' and|the 5@ ef f ec hM@Mﬂ)
CONc +on—-LECB0) was galculated! by the use of| SMe2)
25 soﬂﬁﬂare (StatlstMggl $oftw§re Syst em oSAS 869

| nst Cary, N.Cj). Wen thergpgﬂggpgf 0
> eval uatled in the| preggdimg 871.1

=5

t his|i
enzy | based jassays, the conpounds are
foun . y acil ve. 30 EXANVPLE 20— Specifiictty-
assalys [ ci§§$a34ayshﬁ%ed o evaljuatje t he 819.2
sel ecti vi s conpound are desor4 Vﬂ
00/ 09543. e conmpounds were evaludted in the
specli--eity s the. conpounds of 110 WO

- 2004/1083996 - | CA200#F 000750 pmef or nul a | qwer .oundg40>
be slel ectji veAn that they|do not shomg§i ni f t
i nhifbitign nmeasur abl ¢ activityl at " NoneentT atfi ons
up tjo 30|p he Human|Leukocyte El'astase and
Cat Hggsd N A s. 5 EXAMPLE 2T 1 [ PharnmacokRinetiT
progerti gs The presen? i nyent itBn conprijseg ¢ oynd$67
t hat] shoy p¥ acoki neti cfproperties Sy 869
det gct abl levels in the rat|l at ® hour and 2 h
af t gr—amn e—of—5—g/lkg—10 More explicitlly,
t he |1880 owi Ny’ ay, Bn in viwe ordl abserptj-e © 879
screen, i o deteriine plasna ,J'\e gst oo
conpounds i rat after pral adm nistiNation: 8
Material $ and Metlhods: 15/1. Method used to poo
conpapgds (-cassgtte el ection)) o 85

SN 827
H

1062 - H © Br , . 811
SN 813
‘ H
1063 -r F Me 0 821.3
< 7 - N
. H

1064 "b\cp MeO- Br .9 883.2
' : ! 885.2

H
1065 | . MeO- Br Q 869.3
M~ 1 8713

I=
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The sel ection of conpounds to be pooled into a

"cassett

and physi cocheni cal
ion

cEhB

e||

was based on their

properties.
nmet hod applicable to al
88%as established. Based on the

st ruct ural
A solid phase

the sel ected
i ni t PGI/CA2004/000750

siml

arity

testi ng where each conpound was spi ked into rat plasma

and run through 20 HPLC or
of 0.5 pM the retention tine,

and

HPLC/ MS at a concentrati on
i oni ¢ nmss,

t he

possi bl e separation ampong conpounds by HPLC and/ or

HPLE - MEwere —usef—as—bagis—er—peprng—3—4—conpeuntds—
.intepdne "dhssette"l’ 2. |Oraltlvehi
pr epatati-oh—2b—fFath——cassett-e—6e¥
at ploes |4 mg/ kg f orMach |com@Brund.
pr epar ed aIEgn ofal suspegnsion in
met hyl cel | ul-vse {and 0. 3% of pol yo
sor prtan—+ronooleate—{Fnweer—80)—Fhe—dosi-ng—vel A
10 Mo6Rg A ral déa@xge., 30 B. Doping, an®l pl asna 843.3
sanpl i ng: | e Sprague Dawl ey rats meﬁQN d 845.3
ovef ni ght i m<_nd|vidual ¢ages, with accéss to aqueous
10% dext{rose.” Twp rats were dosed Wi th each
"casseltle™. Praspm, sanplfes (-1 ni) were coll ectlgd_al
I aﬁ@gg h $0s dmﬂNﬁﬁ%rqnthQ'Z rats afd ppolhed. 9%%?
extfactijon~and apalysis. [-111 WO P004(-163996 957.3
PCTf CA2004/ GQQ75D0 4. Conpound extfacthi on and
anal ysi §: From each cassette, pl asjra sanples at |1 and
2 hi apk_pl sma,wﬁl nk |pl a spiked wth _allft
conﬁgﬁédsaar/SFS p ) ‘each,ﬁgfe ext r.actied h 8513
soljd phase 5 exiractioninethod. Sanpt ' anal 9%34
by HPLC jJand HPLC/ MB for conparison| pufpose. Plasma
cong riati ons afe esiimat ed basedl on the single
coné@ﬁuration of d&ggbwlsta ard. RgsuF%s V%eﬁ6a3
asspyed ji n “the precedingiscreen, spne~ s pf 871.3
this inventiion afe found in the p|lasma at the 1| hour
and hour i.nteryalrs [ oOlffowing or a aamnistration,8 _
wi t %1 go asnp | 1sfup t9 1.5 pM -1 97.3
2004/ 103996 | PCT/ £A2004/ 000750 TABLES OUNDS899.3
1072 | o~ MeO- Br 9 931.3
\\E ’\ﬁ)'l\o/J\ 033.3
1073 C%\\/”§>. MeO- Br . /ﬁ\ /l\\ 913.2
’\ﬁ 0 915.2
1074 MeO- Br , J’\ /L 8990.3
G\ S o 901.3
1075 k MeO- Br , j’L /L 8452
’\ﬁ o} 847.2
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In the foll ow ng exanpl es of conpounds according to
this invention are listed in the Tables 1 to 7,
wherein Me defines nethyl, Et defines ethyl and tBu
t- butyl. Conmpounds according to t
qﬁ@éﬂ]ﬂ O%%LSUEU |y show | C50 val ues | ower tha %?C%OM{OOMSO
200 nM and EC50 val ues | ower than about 300 nM  TABLE
l Z LNCLiIi \' NS O O" Ir--~\ Bl1~NONOH
OO NRH Cpd. BLL" RZmz (MH"' (MH2)+ 1001 MO
MeO- Q 837.3 H 1002 MeO- MO Q /ice 835.3 H 1003

MeO (eEOT O 849—"3—H10604 MeO—MeO Q) 8634 =N\ /\ H
1005| fed 'I\/E- B r-} 83 41 ~NIH -113 WOR2004/ 1Q38e@+H)*
PCT/ FBE6F50—Cpeh—BH—tbrR2 2 (M)t (MH:2)
1078 MeO- Br ) /ﬁ\ /L\‘ 873.3
(’ Sy | 8753
1077 | o, MeO- Br . J\ 887.2
% '\ﬁ © 8892
1078 @\ MeO- Br ' J\ 855.2
N 857.2
1079 k MeO- Br ] /L 801.2
' '\ﬁ 803.2
1080 MeO Br , J\ 829.2
™~ 831.2
1081 | MeO Br . )CL/ 201.3
KE Sy 903.3
™~ 825.3
1083 O\ H Cl j\/o 835.3
A 837.3
H
1084 O\ H Cl e 781.2
'\ﬁ 783.2
1085 q H cl , /L 767.2
- 769.2
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(MH2) +

NNO?&M%Q%}% Me

-114 WO 2004/ 103996 PCT/ CA2004/ 000750 Cpd. B L L'

1006 MO Me-
833.5 1008 MO Me-

of 1r

819.5 1007 MeO- Me- Q

0 845.5 1009 Me2N- Me- Q /ice
846.5 H 1010 Me2N- Me- 858.5 H 1011 Me2N- Me- 790.5

2N- Me- 816.5 N H 1013 MeO- Me-
Me- 803.5 H 1015 MeO- Me- 777. 5 CL§p2094/000750

~ 777

R2

mz (MH)' M#+2 1016 MO Me- 763.5 H 1017 MO Me-

749.5 JV~ N H 1018 MeO Me- 735.4 NH2
Cpd.| B L? L’ R? iz (V+H)*
{MH+2)*
1086 q H cl ) i/\ 795.2
. A~
_, N 797.2
1087 q H Gl Q 7952
) A
> HJ\( 797.2 .
RN B N DS U I
S o 813.2
1089 q H Cl 0 783.2
g A g
d H
1090 O\ EtO- Br ) 869.2
'\g 871.2
1091 q EtO- Br Q 883.2
"\ﬁ’u\\/ 885.2
1092 O\ EtO- Br - /L 855.2
'\H 857.2
1093 O\ _EtO- Br 0 /L 890.2
N J\o 901.2
1094 O\ ProO- Br 0 883.2
" 885.2
H
1095 Ck Pro- Br 0 897.2
"\Nkr 899.2
H
1096 O\ PrO- Br /}\ 869.2
> '\ﬁ 871.2
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1019 MeO- Me- 00 819.4 H 1020 MeO- Et- uQ 847.5 H
1021 ~ MeO- Et- ~ -791.4 H 1022 MeO- Et- 0 859.5 N
H 1023 MeO- Et- 791.4 'IIN H 1024 MeO- Me- Q 811.4

r- MO Me- 755.5 NF H -115 WO
g‘gcﬂ)zf?o%%%%%% PCT/ CA2004/ 000750 Cpd. B L' Rz mi ' {AdRygeoerse
(MH2) 1026 MeO- Me- / v \ 835.4 ~NH O MO Me-
779.3 H 1027 o. 1028 - MeO- Br- 0 841.3 H 843.2

1029 MO Br- Q 911.3 '~N 909.3

Cpd. B - L° Lt R? miz (M+H)*
‘ : (MH+2)*
1097 O\ Pro- Br i /l\ 913.2
':\H o 915.2
11098 O\ H Br 9 811
o '\Hk 813
1099 | CF, MeO- Br 869.2
\/\' { /L
- . NN 871.1
H
1100 O\ MeO- Cl ’ O ©825.2
) '*\N’L( 8272
.~ H
1101 O\ - EtO- Me . 0 791.2
- '\N
2 H
1102 EtO- Me .9 | 8052
L <
- H
1103 O\ EtO- Me . /L , 791.2
. i Sy
- H
1104 Q EiO- Me o} /L 835.3
AL Ao
- H .
1105 O\ MeO- CN. , 786.2
. Sy
-~ H
1106 <l Br MeO- , J\ a41.2
. N 843.2
- H
11107 O\ MeO- CN ) /ﬁ\/ 800.2
' A
&
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H 1030 MeO- Br- ~ 841.3 H 843.3 1031 MO Br-

897.3 ~H 899.3 1032 tBuO Me- 819.4 H 1033 tBuO- Me-

0 819.4 H 1034 HO Me- ~ 763.4 N H 1035 ~ HO Me-
116 WD 2004/ 103996 PCT/ CA2004/ 000 .

A Shigdds - - (MrH)© MH2) 1036 MeO- Me- 0 Helcat@ftorso

1037 MeO- Me- Q 847.5 N Ilv H 1038 ~ MO Me- 791.5

“N H 1039 MeO- Me- 859.5 H Y\ ~/ 1040 (/fr MO Me-

0 805.4 H V\Nx 1041 MO Me- 0 791. 4

Cpd. B L° L? R? miz {M+H)*
- (MH+2)"
1108 | P~ . MeO- Br )\ 819.1
: N 821.1
H
1109 - NN MeO Br ) /[\ 833.1
"\ﬂ | 835.2

1110 0/\:\ MeO- Br - /L 843.2
e : '\1‘3 845.2

11| N~ MeO- Br /(\ 815.2
'\H 817.2
1112 MeO- Br /L 843.2
" 845.2
M3 | A~ MeO- |. Br o) 833.1
.»'\N/“\/ 835.1
H +
A\M/H\// 849.2
H
1115 o@ ‘MeO- Br 0 857.2
,'\NJ\/ 859.2
. M
1116 | ~_~_ MeO Br . 0 829.2
{ .
A JL/ 831.2
N
141917 |

1118 | F

>_—€' MeO Br o 857.2
_ ."\N/[L/ 859.2
H
TN

- MeQ Br 863.2

o
,&'\HJ\O/]\ 865.2
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H 1042 - MO O 797.4 J~ ~N <V H 799.3 1043 MeO
Br 0 855.2 HB57.2 1044 MeO- Cl 811.3 ~H 813.3 1045
MO Cl o n 865.4 1\JJI 14867.4 H-117 WD

PCT/ CA2004/ 000750 Cpd. B L L'
2\98%0&9%) 1046 MeO- Me- 1IN 821.4 H 10%@@20%"-"030
0 793.4 1048 MeO- Cl 825.3 ~N 827.3 H 1049 MeO- Br
lol ~ 885.3 Hxo 887.3 1050 MeO- O N JI1 o~ 841.3 ~
843.3 H 1051 MeO- F 0 795.3 N H 1052 ~ MO F ~
781.3 H 1053 MeO- C 0 813.2

L° L R? miz (M+H)"

d. B
Cp (MH+2)*
1119 FM MeO' Br ' j\)\ 877.2
Ny o 879.2
H
1120 X MeO Br 0 /[\ 887.2
{7 < M 889.2
N [0
ol H
1M21 | S~

MeO Br o 859.2
. A J\ )\ 861.2
1122 MeO Br 887.2
>“’\ | M /l\ 889.2

1123

MeO CN Q- 842.2

1124 O\, MeO CN & 786.2
F
AN

1125 MeO- c , /L 775.4
SN - T777.3
H
1126 |©F, - ' 825.4
\/\’ Meo CI ,f *
o . Ny 827.4
H
1127 \\ MeO cl , /l\ 757.4
» '*\ﬁ '759.4
1128 | MeO cl ) J\ 785.4
\< Ny 787.4
- H
1129 | MeO c ' ‘ 799.3
D Ay 801.3
Ho
0]
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Ho 815.2 1054 MeO- Br 857.2 ~H o 859.2 1055 MeO- Br
0869 Y INGS871.1 H -118 WO 2004/ 103996
PCT/ CA2004/ 000750 Cpd. B L L' R2 mz (MH)* I\/H+2'

O Br ~O( 869 H 871.1 1057 HO Me Q 819.2 H
\ 89‘1"?@%’9% Me 0 831.2 H 1059 H Br O 867 NyPCé'%@‘\ZOO‘“O“WS“
1060 HBr o r--\ 879 ~N/> 881 H 1061 H Br o 825 H
827 1062 H Br 811 N~ 813 1063 F Me Qy, 821.3 N'\/\
H 1064 MeO- Br o 883.2 CF3 885.2

0 1 Rz miz {M+H)
Cpd. B L L _ e
1130 |~ MeO Cl , )\ 771.3
o~ 773.3
1131 |~ MeO Cl . )\ 789.3
™~ 791.3
1132

w | MeO Ci ) * 799.5
>—‘\ "~y 801.4
H -
\/\,.-

1133 | F MeO cl o 789.4
A /lL/ 791.4

b
1134 [Fo_~.| MeO Cl o 839.4

A NL 841.4
H

1135 MeO Cl . Q 771.4

.:'\N/[L/ 773.4
H
{1136 MeO cl 0 799.4
B \C .»’\NJL/ 801.4
H
L
N N

1137 MeQ cl L 813.3
A, | 8153

H
11138 . MeO cl ot 785.3
AL J\/ 787.3

N
1139 |~~~ MeO cl o : J\/ 803.3
J':\\N ~ 805.3

H
1140 MeO cl o 813.5

> N\ ' .‘\NJ\/ 815.4
H ;
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H 1065 MeO- Br 0 869.3 H 871.3 -119 WD 2004/ 103996
PCT/ CA2004/ 000750 Cpd. B L LI R2 nilz (MeH)' (MH#2)"
1066 MeO- Br 0 815.2 L. H 817.2 1067 MO Br O 843. 3

68 MeO- Br lol n 955.3 N957.3 H 1069 CF3
Wﬁg@“ﬁ%”g@eﬂ 3 939.3 H 1070 MeO- Br o 869, BCURH004/600750
871.3 H 1071 MeO- Br 897.3- 899.3 1072 MeO- Br 931.3
Ho 933.3 1073 OFs~/~. MeO- Sr 0 913.2 Ho 915.2 H
1074 MeO- Br .0, 899.3 H o 901.3 1075 MeO- Br 0
845.2 847.2 -120

Cpd. B . Le L R? miz (M+H)*
(MH2)"
11141 F\/\>. MeO Cl -0 81904
A J\O/L 821.4
N
1142 * MeO Cl 869.4

0
yave
CFS K
A JL /k 871.4
H o]
L MeO cl o ,l\ 801.4
&ﬂJ\o 803.4
1144 r MeO Cl j\ /L 829.5
) Ao 831.5
-~ H
L)
\/\

1143

1145 MeO Cl 843.4

O

1146 MeO cl j\ /L 815.3
'A\H' o 817.3
147 |~~~ MeO e j\ /L 833.3
Ay o 835.3

H
1148 | > MeO cl j\ J\ 843.5
— 'A\H o 845.5
1149 | o~ | MeO ci o 803.2
:,\N/“W/ 805.2

H
1150 | Sno. MeO cl 0 853.2
AN 855.2
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WD 2004/ 103996 PCT/ CA2004/ 000750 Cpd. B L L' R mz
(MrH) MH+2)+ 1076 MeO- Br Ol 873.3 HJ~o~ 875.3 1077
00 MeO- Br 887.2 H 889.2 1078 MeO- Br 855.2 - - ~N
8‘2@2 szl 1079 MeO- Br 801.2 803.2 H 1080 MO Br
P1P926 1 831.2 1081 070 MeO Br 0O 901. 3PGH/OA90400750
1082 H Cl ~0 823.3 N 825.3 1083 H Cl 835.3 N837.3 H
1084 HCl 0 781.2 783.2 H 1085 HdO 767.2 ~ N 769.2
H -121 WD 2004/ 103996 PCT/ CA2004/ 000750 Cpd. B L L'

R mz (Mr-H* (MH#2)*

Cpd. B L® L R2 miz (M+H)*
{(MH+2)*

W] Mo | oc 2 785.2
1152 ( MeO a . 813.3
) 5\N/u\r/

‘ - H

1153 ”\/’\_‘v MeO Ci

.9 817.2
i :'\N/"H/
H

2
1154 W— MeO Br [o) 807.3

A '
_ E}‘)H/ _ 899.2

1155 L MeO Br 9 829.2
- '\H/kr 831.2

IZ

156 | o~ | MeO B a 847.3
157 O\ H -SMe Q 835.4
"\N
H
r' "'\N
) 2]
4 A /ﬂ\,/
- N
1160 O\ H -SMe ) 779.3
| : L
H
1161 O\ H -SMe o9 807.3
r‘l :'\
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1086 HQO 795.2 H 797.2 1087 HO 0 795.2 . N-'y H
797.2 1088 H. C .~ 811.2 HIl'o 813.2 1089 HC 0
783.2 ~' NO H 1090 EtO Br 869.2 H 871.2 1091 EtO

H 885.2 1092 EtO Br 855.2 H- 857.2 1093
@8%@?‘988%99.2 J\0 901.2 1094 Pro- Br 0 88BCHCAR0P{000750-
885.2 1095 Pro- Br O 897.2 H 899.2 1096 PrO Br
869.2 N- 871.2 H -122 WD 2004/ 103996
PCT/ CA2004/ 000750 Cpd. B L L' R2 miz (MH)" MH2r

1097 PrO- Br 913,2 - - NO 915.2 H 1098 H Br o 811
Cpd. B L? L R? miz (M+H)*
{MH+2)*
1162 Q\ H -SMe ' jj/ 807.3
f - Sy
‘ H
1163 O\ H -SMe o 823.3
"' N J‘:'\. JJ\ /[\
H 9]
1164 Q\ H -CF; . /’\ 801.4
N
) H
1165 Q\ H -CF, Q 845.4
L I
H
1166 Q\ H -CF, L 815.4
H '\N
H.
1167 O\ Cl cl , JOL 801.3
o Ay 803.3
H
805.3
1168 O\ ci cl Q 857.2
," "i\ JJ\/k
N
1169 O\ Cl Ci ' )\ 801.3
‘Jl . i- "\N
H
1170 Q\ cl C j\/ 815.3
/ | ~u 817.3
819.3
171 O\ " H -S0,Me DY 811.3
'\N
' H
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~ ~N~ 813 H 1099 CF3 Mbo- Br 869.2 N 871.1 H 1100
MO O 0 825.2 H 827.2 1101 EtO M 791.2 1102

EtO Me 0 805.2 N H 1103 EtO- Me 791.2 N H 1104

ELO d&%z%g 35.3 H 1105 MeO- CN. 786.2 ~- , N H 1106

BY OB 841, 2 - - H 843.2 1107 MeO CN 8ORLHCA2044080750
WD 2004/ 103996 PCT/ CA2004/ 000750 Cpd. B L' RZ m z

(MeH)© M2 1108 MeO- Br j 819.1 821.1 H 1109A MeO

Br 833.1 H 835.2 1110 MeO- Br 843.2

Cpd.| B L L! . R? miz (M+H)"
. {(MH+2)"
1172 H -80.Me 8 839.3
O-\"' "'\N)k]/
M
1173 Q\ H Me- o 747.3
<
H
1174 O\ H Me- o 761.4
,'J "(\ JL/
N .
1175 H - Me- . & 803.4
Q\"“ I‘::\HM A
1176 O\ H Me- ) J\ 747.4
I‘, ' !\N
. H
1177 O\ H ~ Me- , /EH/ 7754
:’ Sn .
H
1178 H Me- o 791.4
O\J' "’:\NJ'I\O/L
H
1179 Iz::;\ﬂ H -80;Me o 855.3
< I
H
180 O\. H -S0.Me 9 825.2
N
1181 O\ H -OMe ) /J\ 763.4
7 Sy _
H
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845.2 1111 MeO- Br 815.2 817.2 H 1112 MeO- Br 843.2
H- 845.2 1113 E MeO- Br OIl 833.1 N 835.1 H 1114 MO
Br 0 847.2 N 849.2 H 1115 MeO- Br 10 857.2 ~~':"
Eﬁ%ﬁ@ﬁﬁ 20 H 1116 ~~ MeOBr 829.2 Jt,/ 8312 1117
P1P%57 2 N 859.2 H 1118 MeO Br | Cl 86FCI/CARHI090750
124 \WD 2004/ 103996 PCT/ CA2004/ 000750 Cpd. B L L1 Rz

mz (MH)' (MH+2)+ 1119 FA/~ MeO Br 877.2 879.2 H
1120 MeO Br 887.2 C O 889. 2

TABLE 2

RZ
! n={
-
ke
B. I \
\NJ}\N N?
H H OH
R
H" o
o 1 2 miz (M+H)*
c.;d. B L Lt R iz Ot
2001 | T MeO- Me- 9 832.6
d  J L
H
2002 E MeO- Me- ) /K 776.5
O
H
2003 -y MeO- Me- ' \ 734.4
E : “NH,
2004 - MeO- Me- £ 748.5
A
6 "
2005 | - T MeO- Me- "{\N I~ 762.5
' H
2006 e MeO- Me- ) 802.5
S
H
2007 T MeO- - Me- . O 776.4
.’\N -
< ] H
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1121 ~~. MO Br 11 859.2 0 861.2 H 1122 MO Br

887.2 ~NAQ - 889.2 H 1123 MeO ON 842.2 H 1124 MeO

CN 786.2 H 1125 FUG MO O 775.4 777.3 H 1126 C ~—
825.4 ~N 827.4 1127 MeO O 757. 4 _N._759

Hw?ﬂ"ghﬂ?é’g Q 785.4 H 787.4 1129 MeO Cl 799"%““":’1‘?@094"’\“0750

801.3 H O -125 WO 2004/ 103996 PCT/ CA2004/ 000750 Cpd.

BLL RZmz (MH M#2) 1130 -- - MO Cl 771.3

773.3 H 1131 FiU- MO O 1 789.3

Cpd. B L° Lt R - | miz{MeH)
3 . (MH+2)*
2008 e MeO- Me- , j\/O 8445
-"\N .
H
2009 - MeO- Me- y 733.4
. e
2010 -~ MeO- Me- 7474
<£] ﬁ\//
2011 [ MeO- Me- \( 761.4
2012 MeO- | Me- .9 846.5
e
H
12013 | MeO- Me- | 0 764.4
/% SN
H
2014 | - MeO- Me- , w 8325
)V ' SN
H
2015 -~y MeO- Me- 9 790.4
: ,'\N
H
2016 - MeO- Me- 0 858.5
O LR
H
2017 MeO- Br- 0 854.3
/‘—\< _ SN 856.3
N H
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791.3 H 1132 MO C | 799.5 801.4 H 1133 F -- - MO
C 0 789.4 791.4 1134 CFr MO G 0 839.4 841.4 H

1135 MO Cl 0 771.4 N 11 V 773.4 H 1136 MO O o

799, 4 H 1137 MO C Ol 813.3 815.3 O H 1138
nﬁ%z@‘”‘ﬁg%s 3 787.3 1139 MeO C 0 803. 3 80%%‘“%904’0““750
1140 MeO Cl 10 813.5 H' 815.4 H -126 WO 2004/ 103996
PCT/ CA20041000750 Cpd. B . L L' Rz miz (MrH)' (NHE2)'

1141 F%r MO d |1~~fll | 819.4
Cpd. B A L' R? m/z (M+H)*

# _ — (MH+2)"

2018 MeO- Me- 9 792.4
% | <
MeO- Me , ‘ 876.5
.A\NJJ\/O

~
[
2020 | .\ MeO- Me' , l/o 890.5
H A~
A ; |
) | 8

2019
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821.4 H 1142 MO Cl OIl 869.4 ~N' 871.4 H 801.4
1143 ¢ MO O 803.4 1144 MO d 10 829.5 831.5 H
1145 MeO O 0 843.4 N845.3 0 H 1146 M:O O 0 815.3

~N L, 817.3 H 1147 FA/~ MO C 0l 833.3 835.3 H
1‘J‘.’£’8"’°4”1('/%9€f01 0)1 | 843.5 Nk L, 845.5 H 11RGU/EA400750
Ol 803.2 .'~H 805.2 H 1150 cF3N_ . ,. MO d fO
853.2 H- 855.2 -127 WD 2004/ 103996 PCTI CA2004/ 000750

Cpd. BL L (tZ mz (MH*

TABLE 3
RZ
~w' =
V\‘I2 N o 8
\
P
o
B \
X, Nfi —=
H I M oH
. O HR o)
Cpd. # B w! w2 R2 m/z (M+Hy*
(MH+2)*
3001 [ -O- -O- , 777.6
,’\N
H
3002 -O- -O- 9 - 833.6
é a
3003 - -CH,- -O- 0 7754
] N
H
3004 - -CHy- -O- , 775.4
AN
J N
3005 - CHy-- | -O- . 801.4
'\N
<] H
3006 -1 -CH.- 0. .
CH; O A 747.3
H
3007 -r . -CH,- -O- 4 - 7333
: SN,
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MH+2)+ 1151 MO Cl 0 785.2 H 1152 MeO CI 0 813. 3
HI1UD I~ 1 1153 MO GO 817.2 H 1154 I\/B,,_~, MeO Br a
897.3 H 899.2 1155 MeO Br q 829.2 H/y~ Iy 831. 2
a 847.3 .Hy 849.2" 1157 H - 835.
g%‘uﬁ%”?a /1 ~ H 1158 H -SMe J~ 847. 4 H 11‘5@‘?@2“@1@8“75"
o 79.3. ~~H1 Ino/ 1160 H -SMe 779.3 H 1161 H -SMe 0

807.3 H -128 WD 2004/ 103996 PCT/ CA2004/ 000750 Cpd. B
L LIl RR Mz (MH' (M#2)+ 1162 H-SMe 807.3 H 1163 H

-SMe 823.3
Cpd. # B w' w2 R? miz (M+H)"
(MH+2)"
3008 “pe -CH,- -O- o) 831.5
| ,\ﬁk/é
3009 -r ~CHg- -0- ;
F o A~ 761.5
H
3010 - -CH,- -O- a 843.3
E LA
H
| 3011 - -CHp- -CH,- ' 9 801.5
"\NJ\]/
H
3012 - -CH,- ~CHj- ’
Hz CH, A 745.4
H
3013 ~CH- -CH,- o 7734
\H)k
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0 1164 H -CF3 801.4 H 1165 H - CF3 NkJ845.4 H 1166 H
-CF3 0 815.4 N H 1167 G d oIl 801.3 "N' 803.3 H
805.3 1168 C Cl 0 857.2 1169 O O 801.3 H 1170 C
QX 815.3 H 817.3 819.3 1171 H -S2Me 811.3 N H

N9 &K39%04/ 103996 PCTI CA2004/ 000750 Cpd. BPGT/EA2044000750
mz (MH)+ (M#H2)+ 1172 H -SC2Me 0 839.3 N H 1173

(J~~ H Me- 747.3 H 1174 H Me- 761.4 1175 H Me-

803. 4

TABLE 4
RZ
n={
L NS
.2 Z
O
B. 1 / }
P N
H OH
O 'N\\‘
o] i R 5
Cpd. B L? L2 R? mifz (M+H)*
# | - . (MH+2)"
4001 | - MeO- Me- 9 833.5
éf R
H
4002 | MeO- Me- , 777.5
Ay
H
4003 | MeO- Me- 9 8455
é : - ,\Nw
H -
4004 | - MeO- Me- . 8035
{: ' ~
N
. H
4005 | - MeN- Me- 0 846.5
‘&N
. H
4006 | T Me,N- Me- o0 858.5
H
4007 | - MesN- Me- , 790.5
e
H

=136 -



1176 H Me- 747.4 H 1177 H Me- 775.4 H 11Y 1178 H

Me- J L 791.4 NO H 1179 H -SC2Me 855.3 N o H 1180 H
-SO2Me 0 825.2 1181 H -OWe 763.4 H -130 WO

2004/ 103996 PCT/ CA2004/ 000750 TABLE2 RZ L' N-( LO \
NOYHI r.\ NNNHHOH HRO Cpd. B RCTY§A2g#/000750
mz (MH) + # (M##2)+ 2001' MeO- Me- 832.6 H 2002

MeO- Me- 776.5 N H

Cpd. B L L2 R? miz (M+H)"
¥# (MH+2)*
4008 [ | MeoN- Me- , 816.5
t o':'\.
N
H
4009 | -1 MeO- Me- 0 777.4
* £ A
N
H
4010 T MeO- | Me- "i\N P 7494
H
411 T - | MeO- Me- A 763.4
H
a012 | T MeO- MeO- 9 793.3
AN
b
a3 | MeO- MeO- 0 861.4
é ""\Nw
) H
a4 | MeO- MeO- , ' 793.4
:[: A
N
H
4015 | - MeO- MeO- 9 849.4
Ay
H
4016 | T Me- MeO- o 777.4
A
é N
4017 | T Me- MeO- , 777.5
&
H
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2003 MeO- Me- 734.4 (\J J\1 NHZ 2004 MeO- Me- 748.5

Nf H 2005 MeO- -Me- 762.5 H 2006 MeO- Me- 802.5 H
2007 3 MeO- Me- 776.4 N H -131 WO 2004/ 103996

PCT/ CA2004/ 000750 Cpd. B L L' RZ mz (MH* #
(VREEHAODBDE MeO- Me- 0 844.5 H 2009 MeO  NRCT/GARG044000750
CH3 2010 MeO Me- 747.4 2011 MeO- Me- 761.4 2012

MeO- Me- Q 846.5 H 2013 MO Me- 0 764.4 N H 2014
MeO- Me- 8325 H 2015 ~ MeO- Me- KO 790.4 N H

TABLE 5
RZ
N
0
L Ng A
L 4
ke
B I \
\NJLN Ji%’iz;:_
H H OH
o N
QO bR 5
0 2 2 miz (M+H)"
opd.| B L L R Iz O
5001 | T MeO- Me- L 748.4
N .
5002 | T MeO- Me- .0 776
ok
H
5003 | T MeO- Me- o 832.5
O
. H
5004 | T MeO- Me- Lo~ | T
H
5005 T MeO- Me- , " 776.5
O L
H
|5008 | - MeO- Me- , 802.5
.
H
5007 | T MeO- Me- o L/O 844.5
. .’\N
H
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2016 MeO- Me- Q 858.5 H 2017 MeO Br- Q 854.3 "-N
856.3 H -132 WD 2004/ 103996 PCT/ CA2004/ 000750 Cpd. B
LL R nmz (MH' # (M#2) 2018 MeO- Me- 0 792.4 H
2019 MO Me o ~ 876.5 .~N H 110 2020 MeO- Me' 890.5
HY Q70010399 o . 133 WO 2004/ 103996 PCT/ CA2004/ (RSEF/E7004/000750
TABLE3 //RZ r-W NKW Nt M S OO' N B ONHO
N OH H.Cpd. # BWa W Rz mlz (MH)

TABLE 6
RZ
L N={
Lo N\ e S
L2 2
ke’
o 3
B \ ? ‘4?"
07 TN
H OH
8] N\\‘
o Nr A
: 2 o 1 2 miz (M-+H)"
C;d. B L L. L R | hit2)"
6001 T MeO- H Me ) /l\ 777.3
. ,l\N
H

6002

MeO- | H Me o 833.4
LA
H

6003 MeO- H Me 791.3

O
‘\N)J\/
H

6005 Me H Br 839.2

0]
PN
H

841.2

6006

Me H Br 9 881.2
"'\N)J\/lv
N 883.2

6004 T MeO- H Me ., 9 7772
’ H

6007 Me H Br Q ' 853.2

A
QJKK 855.2
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(MH+2)' 3001 -0- -0- ~ 777.6 N H 3002 -0- -0- 0
833.6 3003 -CH -0- ~ 0 775.4. N H 3004 ~ -CHz- -0-
775.4 ~N 3005 -CHz- -0- 801.4 N H 3006 CHz O 747.3
N H 3007 -- - -CH -0- 733.3 NH2 -134 WO
V82943886 PCT/ CA2004/ 000750 Cpd. # B W VPGE/GAZ¢4/000750
(MrH) ' (MH#2)' 3008 CHz_ 0 831.5 H 3009 - CHz- -O-
761.5 H 3010 -CHz- -0- Q 843.3 H 3011 -CHz- -CHz- Q
801.5 N Y/ 3012 -CHz- -CHz- 745.4°
cpd.| B L2 L® L R? miz (M+H)'
# . y {(MH+2)
6008 | - Me H Br 0 869.2
LA
N“ o 871.2
6009 T Me H Br ) )(L/O 893.2
f&
<{:] N 895.2
6010 | - Me H Br .0 853.2
."\N
N 855.2
6011 | Me H Me e 7753
é ’.'\N
H
6012 | - Me H Me | o 817.3
o] k
H
6013 | - | Me X Me 0 761.3
LA
,H '
6014 T Me H Me ) 761.4
& N
H.
6015 | " Me | MeO- | Me 0 859.5
é /.\N/“\D
g . H
6016 [ Me MeO- Me o9 847.5
?’\N ’
H
6017 | T Br H Br 0 905.2
:E ';’\N
H
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H 3013 CHz -CHz-
PCT/ CA2004/ 000750 TABLE 4 R2 N--J\ LONS L2 i i
ottrr----~~~\ B'Il - \OGHNON H Cpd. BL L2

RZ mz (MeH) + # (MH+2) +

773.4 1~-N H
\' OH

-135 WD 2004/ 103996

4001 Me0- Me- Q 833.5

O

"\N H

M0 2008099dVe- 777.5 N H 4003 MO Me- Q 84%daicAdenasoonso

4004 " (- MeO- Me- ~ 803.5 JV- N H 4005 Me2N- Me- O
846.5 :
Cpd. B L2 L° L? R? m/z {M+H)*
# (MH+2)"
6018 T Br H Br o 919.2
:’\N)k[/
H
6019 M Br H Ci Q 861.2
,’\NJ\/
H
6020 T Br H Ci o] 875.2
,*\N/U\l/
H
TABLE 7
B\ iﬁ? %
$0;R®
Cpd. B R® RS | miz sH)”
# (MH+2)*
o |
7001 é d N\ s 2 878.8
o w
1T Q
HN
7002 é 0 ”‘su < :
-~ Ner ™= ’ v 850.4
) L
T H
N
: 2] Nﬁ(s_< ;
7003 o ~C N\ S, /\l\{“"" 885.4
=




H 4006 Me2N- Me- Q858.5 "\N H 4007 Me2N- Me- 790.5

"\N H -136 ............ WD 2004/ 103996

PCT/ CA2004/ 000750 Cpd. B L Lz RZ mz (MH+ it

%H2)+ 4008 Me2N- Me- 816.5 ~N H 4009 ~ MeO- Me- O
200471039961 N H 4010 MeO- Me- 749.4 H 4011 NEB/CAPBO4/000750

763.4 H 4012 MeO- MeO- 0 793.3 H 4013 MeO MeO- Q 7

861.4 N H 4014 MeO- MeO- 793.4 N H 4015 MeO MeO-.

Q 849.4 N

CLAIMS
What is claimed is:
1. A racemate, diasterecisomer, or optical isomer of a compound of formula ([):
. o
1.2 g N Nj( s
a ~
L2 L ]
0

3
B. Il 1 R
\XJI\NJ\WQ c
H \_4 R
O W
07 NR
H 9 -
5 wherein

B is (Cy0jalkyl, (Csz)cycloalkyl, or (C1_4)alkyl-(Ca:7)cycloalkyl,
a) wherein said alkyl, cycloalkyl, and alkyl-cycloalkyt may be mono-, di- or tri-
substituted with (C,.3)alkyl; and
b) wherein said alkyl, cycloalkyl, and alkyl-cycloalkyl may be mono- or di-
10 _substituted with substituents selected from hydroxy and O-(Ci4)alkyl; and
c) wherein each of said alkyl groups may be mono-, di- or tri—shbstituted with
halogen; and '
d) wherein each of said cycloalkyl groups being 4-, 5-, 6- or 7-membered
having optionally one (for the 4-, 5, 8, or 7-membered) or two (for the 5-,
15 ' 6- or 7-membered) -CHz-groups not directly linked to each other replaced
by -O- such that the O-atom is linked to the group. X via at least two C-
atoms;
X is O or NH; _
R® is (Czg)alkyl, (Caz)cycloalky! or (Cys)alkyl-(Csy)eycloalkyl, wherein said

20 alkyl, cycloalkyl, and alkyl-cycloalkyl groups may be mono-, di- or tri-
substituted with (Cs.4)alkyt;
L® is H, halogen, (Ci4)alkyl, —OH, —~O-(C;4)alkyl, -NH,, ~NH(C,.4)alkyl or
-N((Cr)alkyl)z; -

L', L?* are each independently halogen, eyano, (Cy.4)alkyl, ~O-(Cq)akyl,

25 - =8-(Cy4)alkyl, -SO-(C44)alkyl, or —SO~(C;.4)alkyl, wherein each of said alkyl

groups is optionally ‘s'ubsﬁtuted with from one to three halogen atoms; and
gither L' or L? (but not both at the same time) may also be H; or
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H 4016 ~ Me- MO 0 777.4 4017 Me- MO ~ 777.5 N H
-137 WD 2004/ 103996 PCT/ CA2004/ 000750 TABLE 5 R2 N~S
N\LZO OBIlI" MNXNNHHOHO0- H O Cpd. BL

LI

MrH) ' # (MH+2) 5001 MeO- Me- 748.4 N H

L2 mz (
é’&%é"“““"”%weo Me- 0 776 N H 5003 MeO Me- RETEZR063/00p750
5004 MeO- Me- 762 N H 5005 MeO- Me- 776.5

10

15

20

25

30

L°and L' or

L% and L? may be covalently bonded to form, together with the two C-atoms to which

RZ

R'l

RC

they are linked, a 5- or 6-membered carbocyclic ring wherein one or two
-CHz-groups not being directly linked to each other may be replaced each
independently by -O- or NR® wherein R? is H or {Cy.4)alkyl, and wherein said
carbo- or heterocyclic ring is optionally mono- or di-substituted with
(Cis)alkyl; '

is R*, -NR*COR?, -NR¥COOR® -NR*R?*! or ~NR®CONR*'R®, wherein
R2 is selected from (Cy.e)alkyl, (Caz)eycloalkyl and (Cr)alkyl-
{Csr)eycloalkyl, wherein said cycloalkyl and alkyl-cycloalkyl may be mono-,
di- or tri-substituted with {C,s)alkyl;

R*" is H or R as defined above, .

R2 and R? are independently selected from H and methyl,

is ethyl or vinyl; ,

is hydroxy or NHSO,R® wherein R® is (Cw)alkyl,'(03.7)cycloalky[, {Cy.g)alkyl-
{Csr)cycloalkyl, phenyl, naphthyl, pyridinyl, (Cig)alkyl-phenyl, (Ci.4)alkyl-
naphfhyl or (Cq)alkyl-pyridinyt; each of which optionally being mono-, di- or
tri-substituted with substituents selecied from halogen, hydroxy, cyéno,
(Cy.4)alkyl, O-(Cis)alkyl, -CO-NH,, ~-CO-NH(C4)alkyl, -CO-N((C...)alkyl)z,
-NH,, -NH(C, s)alkyl and -N{{C1.4)alkyl)z, wherein (Ci.4)alkyl and O-(Cy.g)alkyl
are optionally substituted with one {o three halogen atoms; and each of
which optionally being monosubstituted with nitro;

or R® is -N(R*)R"™), wherein R and R™ are independently selected from
H, (Cis)alkyl, (Csz)cycloalkyl, (Cys)alkyl-{Caz)cycloalkyl, aryl and (C.5)alicyl-
aryl; wherein said (C1.3)alkyl,'(03_7)cycloa1kyl, {C.s)alkyl-{Cs.7)cycloalkyl, aryl
and (C.s)alkyl-aryl are optionally substituted with one or more substituenis
independently selected from halogen, (Cq.g)atkyl, hydroxy, cyano,
O-(Cyrg)alkyl, ~NH,, -NH(C,)alkyl, -N{{C1.q)alkyl)z, -CO-NHo,
-CO-NH(C4)alkyl, ~«CO-N((Cs.4)alkyl)s, -COOH, and ~COO(Cy.g)alkyl; or
R™ and R™ are linked, together with the nitrogen to which they are bonded,
to form a 3- to 7-membered monocyclic saturated or unsaturated heterocycle
or a 9- or 10-membered bicyclic saturated or unsaturated heterocycle, each
of which optionally containing from one to three further heteroatoms
independently se[ected. from N, 8 and O, and each of which being optionaliy
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H
H -13
N~
RZ m

8
S
z

H .5006 ~ MO Me- 802.5 H 5007 MO Me- 0] 844.5
WD 2004/ 103996 PCT/ CA2004/ 000750 TABLE6 RZ N L

O BL OJLN OHMNoX-OH OHO Cpd. B L2 L L1

( M-H)

# (M#2)+ 6001 ~ MeO- H M ~ 777.3 N

HY8BY 148 H Me Q 833.4 6003 MeO- H Me Q 79BCTICARP4/000750
MeO- H M K) 777.2 1IN H 6005 Me H Br Q
839.2 IN H 841.2

6004 "r'

10

15

20

25

substituted with one or more substituents independently selected from
halogen, (Ci.s)alkyl, hydroxy, cyano, O-(Cig)alkyl, -NHz, -NH(C,4)alkyl,
~N((Cs4)alkyl), -CO-NH,, -CO-NH(C,.s)alkyl, -CO-N({C14)alkyl)e, ~COOH,
and —COO(C,g)alkyl;

or a pharmaceutically acceptable salt or ester thereof.

The compound according o claim'1 wherein

B

R3

Lﬂ
L‘l L2

is (Crao)alkyl, (Csz)cycloalkyl, or (Cy4)alkyl-(Car)cycloalkyl,

a) wherein said cycloalkyl, and alkyl-cycloalkyl may be mono-, di- or
tri-substituted with (Cs)alkyl; and

b) wherein said alkyl, cycloalkyt, and alkyt-cycloalkyl may be mono-
or di-substituted with substituents seiected from hydroxy and
O-(Cya)alkyt; and

c) wherein ali said aikyl-groups may be mono-, di- or tri-substituted
with halogen; and -

d) wherein all said cycloalkyi-groups being 4-, 5-, 6- or 7-membered
having optionally one (for the 4-, 5, 8, or 7-membered) or two (for
the 5-, 6- or 7-membered) -CHs-groups not direcily linked to each
other replaced by -O- such that the O-atom is linked to the group X
via at least two C-aioms;

is O or NH; _

is (Caa)alkyl, (Caz)cycloalkyl or (Cis)alkyl-(Csrlcycloalkyl, wherein

said cycloalkyl groups may be mono-, di- or tri-substituted with

(Cra)alkyl;

is H, —OH, —0-{C14)alkyl, -NH,, —-NH(C1.q)alkyl or -N((C4.4)alkyl)s;

are each independently halogen, (Ci4)alkyl, -O-(Ci.4)alkyl or

-S-{C1)alkyl (in any oxidized state such as SO or SO;); and

either L' or L (but not both at the same time) méy also be H; or

" Land L'or

L® and L? may be covalently bonded to form, together with the two C-atoms

30

o which they are linked, a 5- or 6-membered carbocyclic ring wherein
one or two -CH,y-groups not being direcily linked to each other may
be replaced each independently by -O- or NR* wherein RisHor

(Ciu)akyl, and wherein said carbo- or heterocyclic ring is optionally
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6006 ~

M HBr 0 881.2 N H 883.2 6007 ~ Me H Br

853.2 H 855.2 -139 WD 2004/ 103996 PCT/ CA2004/ 000750
qu BL2L L RZmz (MH' (M#2), 6008 Me HBr 1

6009 Me HBr o 893.2 HIiwv) 895.2 6010 M

H"EF""SQ@S‘% H 855.2 6011 Me H Me Q 775.3 . BGT/GA2004/000750
6012 Me H Me 0 817.3 H 6013 Me HMe 0 761.3 ' ~N H
6014 Me H Me ~ 761.4 N H 6015 Me MeO- Me 859.5 H
6016 Me MeO- Me Q 847.5 H W 6017 Br H Br Q 905. 2
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mono- or di-substituted with (Cia)alkyl;

R*  is R%, -NR”*COR®, -NRZCOOR® -NR”R*! and ~NR*CONR?'R%,
wherein
R is selected from (Cy.5)alkyl, (Cs7)cycloalkyt and (Ci.q)alkyl-
(Cs7)cycloalkyl, wherein said cycloalkyl and alkyl-cycloalky! may be
mone-, di- or iri-substituted with (Cis)alkyl;

R*' is H or has one of the meanings of R as defined above,
R? and R® are independently selected from H and methyl,

R! is ethyl or vinyl;

R®  is hydroxy or NHSO,RS wherein RS is (Cy.e)alkyl, (Csr)cycloalkyl,
(C16)alkyl-(Csr)eycloalkyl, phenyl, naphthyl, pyridinyl, (Ci4)alkyl-
phenyl, (Cyalkyl-naphthyl or (C;_)alkyi-pyridinyi; all of which
optionally being mono-, di- or tri-substituted with substituents
selected from halogen, hydroxy, cyano, {Ci4)alkyt, O-(Cyg)alkyl,

- ~CO-NH,, -CO-NH(C,s)alkyl, -CO-N((Cy_)alkyl)z, -NHz, -NH(C1.4)alkyl
and -N((C4)alkyl)s; and all of which optionally being monosubstituted

with nitro;
or R® can be further selected from: -NH{C,)atkyl, N{{C,.s)alkyl)»,
-Het,
N N—(C,s}atkyl N o]
- ——(C1s —
- or p— ;

or a pharmaceutically acceptable salt or ester thereof.

The compound according to one or more of the preceding claims wherein B

is selected from (Cz.g)alkyl, {Csr)cycloalkyt and (Cis)alkyl-(Cg7)cycloalkyl,

a) wherein said alkyl, cycloalkyl, and alkyl-cycloalky! may be mono-, di- or
tri-substituted with {C,3)alky!; and

b) wherein said alkyl, cycloalkyl, and alkyl-cycloalkyl may be mono- or di-
substituted with substituents selected from hydroxy and O-(Cs.s)alkyl; and

¢} wherein each of said alkyl groups may be mono-, di- or tri-substituted
with fluorine or mono-substituted with chlorine or bromine; and

d) wherein in each of said cycloalkyl groups being 5-, 6- or 7-membered,
one or two -CH-groups not being directly linked to each other may be

replaced by -O- such that the O-atom is linked to the group X via at least
-145 -
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MtH) ' (M+2)' 6018 Br HBr 0 919.2 H 6019 Br HC O
§361H)2 .(~H H 6020 Br HO 0 875.2 H TABLE 7 Ro O
BOXHN/HOOHRI~"'"SZZRS RO Cpd. BRRs mz

WRRP04/103996 (MH+2) ' HN J~ 7001 o N, Y~ 878. 8 QCTHMNMI@FR0750
( IWNNSQSO.4N Nog 7003 0 .o N\ 885.4 -141 WO
2004/ 103996 PCT/ CA2004/ 000750 CLAIMS What i s cl ai ned

,0 |

i S:

1. A racenmate, diastereoisoner, or optical isomer

of a compound of formula (1): R2

10

15

20

25

30

10.

two C-atoms.

The compound according to claim 3 wherein B is selected from ethyl, n~
propyl, tert-butyt, 2-methylpropyl, 1,2-dimethylpropyl, 1,2,2-trimethylpropyl, 2-
fluoroethyl, 3-fluoropropyl, 3,3,3-trifluoropropyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, 1-methylcyciopentyl and 1-methylcyclohexyl, and g
group selected from:

, and /

The compound according to claim 4 wherein B is selected from ethyl, n-
propyl, tert-butyl, cyclopentyl, 1-methylcyclopentyl, 2-fluorosthyt or 3-
fluoropropyl.

The compound according to one or more of the preceding claims wherein X
is O.

The compound according to one or more of the preceding claims wherein X
is NH.

The compound according to one or more of the preceding claims wherein R®
is (Cas)alkyl, (Ca7)cycloalkyl or (Cra)alkyl-(Ca7)eycloalkyl, each of which
being optionally substituted with 1 to 3 substituents selected from (Cq4)alky!l.

The compound according to claim 8 wherein R® is selected from 1,1~
dimethylethyl, cyclopentyl, cyclohexyl and 1-methylcyclohexyl.

The compound according to one or more of the preceding claims wherein L®
is selected from H, halogen, CHs, -OH, -OCH,, ~OC;Hs, -OC3Hy,
~OCH(CHg)s, -“NHCH3, -NHCoHs, -NHC3Hy, -NHCH(CHs),, -N(CHs)s,
-N{CH3)C2H5, -N(CH3)03H7 and -N{CHa)CH({CHz),.
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LLNLN S Lz RB0O o, BI~XxHN? RORc ON1 HO

5 wherein Bis (Cl.1)al kyl, (Ca_7)cycloal kyl, or
(Cl.4)al kyl -(C3.7)cycl oal kyl, a) wherein said al kyl,

cycl oal kyl, and al kyl -cycl oal kyl may be nono-, di- or

tWP 20044133%6 t ut ed with (C1$)al kyl; and b) wherRGTHCAZH4(900750
al kyl, cycl oal kyl, and al kyl -cycl oal kyl nay be nono-

or di 10 substituted with substituents selected from
hydroxy and O (Cl.4)al kyl; and c¢) wherein each of

sai d al kyl groups may be nono-, di- or tri-substituted

wi th ,hal egen; anddQQ m@erein_each of sajd cycloal kyl
groups’ bei' hg SAmPouhd dcgordigy torciaipiayhesein haigisalgeted from H, -OH, -
opt i onal | PGhea(dgen andd(@H,), 5, 6, or 7-nmenbered) or

two (for the 5-, 15 6- or 7-nenbered) -CH2-groups not
directly linked to each other replaced by -0- such

t hat 18he ®ParmPoUndiapemding tooclaimel 1gvhensn X° &isaleaitd fremst, -OH or
teo G atansf, X is Oor NH R3 is (C2%)al kyl,
(C3a)cycl oal kyl or (C1%$)al kyl -(C3.7)cycl oal kyl,

wherein said 20 alkyl, cycloal kyl, and

al kyM3cy clfoabdrybount augsdingiio d oRdRs of thkk pre®bditd disims wherein L

substi t ut ' 1. 4)al kyl : is H, ha?ogen,

(CL. 4)al k§’ﬁd %%?5‘5&?9@??%@? ﬁ@b??teé EIIP'E halogap cEHs)-Gehey tOCHs,
or - N((CPG¥ sl @:hi2 :OCH(CHaR, OF £-SMs hSORMGERRISBIM Whereby
Ral ogen, &MRPR? o{IChatkalky!, - O (CL. 4)al kyl, 25
-S-(Cl.4)al kyl, -SO(CL.4)al kyl, or-S-(CL.4)alkyl,
wherein each of said alkyl groups is optionally

substi4.t ut Tk gérhgouha aee foQidirh 18 vhBARkPERRr SO 1 is -
either Ll~qr L.Z ggéjt Cﬂ\?t th at the éarre H%rre rrggé]gzls
al S0 be FP 3T h S5 -OMe, -SMe, or -S0;Me and the other of L' and L2is H.

18 15. . The compound according to claim 14 wherein L' is CHs, -F, -Cl, -Br, -OMe, -
SMe, or -SO,Me and L?is H.

16.  The compound according to one or more of the preceding claims wherein L°
is selected from H, -OH and -OCH; and either one of L* and L2is CHa, -F, -

20 Cl, -Br, -OMe, -SMe, or -80,Me and the other of L' and L2is H.

17. ~ The compound according to claim 16 wherein L is selected from H, -OH and
-OCHg; L' is CH,, -F, -Cl, -Br, -OMe, -SMe, or -SO,Me and L?is H.

25 18. The compound according to claim 17 wherein L? is selected from H and
-OCHs; L is CHs, -Cl or -Br and L2is H.
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WO 2004/ 103996 PCT/ CA2004/000750 L and L' or L and L2
may be coval ently bonded to form together with the

two C-atonms to which they are |inked, a 5- or

6- menber ed carbocyclic ring wherein one or two
R2BMs not being directly |inked to eachP@§3004/000750
‘may be replaced each 5 i ndependently by -0- or NRa
wherein Ra is Hor (Cl-4)al kyl, and wherein said

carbo- or heterocyclic ring is optionally nono- or

di -substituted with (Cl-4)alkyl; R2 is R20,

- NR22COR20, - NR22000R20 - NR22R21 or- NR22CONR21R23,

wher 88.n  Te@romponed aecorihgfto one CCho®)dd fheyireceding claims wherein L°
(GB.7) Cycel.lrﬁfq_‘lé)‘é %Etﬁ nﬂé@{d‘%r?]t &I@mﬁtﬁ%tﬂ@llr‘@’#estdue to

wher ei n sald cy cl oal

nono- 'cfbﬁhef aie I@l&%@umaﬁéﬂeww omﬂs%%mm R21 is
H or R20 as(Rdgfl ned aboverR22 and R23 are gy,
i ndependent |y sel ected fromH and methyl, i s ethyl

or vinyl; CcC is hydro NHS(QRS wher
(C1-6)al ky ( C
(C3.7)cyclo phenyl
(Cl. 4) al kyb=plenyls 1 r
(C1-,)al kyl -pyri dl_nyl each of hi ch opti onal ly De
nmono-, di- or tri- substituted with stStituents
sgl ect ed Witerein RatioBRR indeyehidexily (G YRke! and(LEls d’e)‘"aédkaé in claim 1.
O (Cl1%)al kyl, -CO NH2, -CO NH(C1-a)alkyl,

-CO- N((Ca. 4)a| kyl) 2, 20 - NH2, -NH(CL., )alk I and
- N( (28, 4) Bhiskgdnm)ppungvaencsiing t@@bmﬂawhytelrahzds H or methyl.
O (Cl_e)alkyl are optionally substituted with one to
t hree hal ogen atons; and each of which optionally

bei ngl-monbaERRAUNE aepolglingfoene ppMoE of e Pfécemm@rﬁmhﬁeiﬂ R?
wper ei n RYR*QOGHBDR*aNHCOORP S NHIA bi-NHEGRRER™S nhshein

H, (C1$)alkyl 7)cycl oal :

(CL.8) al Ebl ¥9( %%éc%%c% g‘%ﬁ@wt@dﬁy"‘%l&y'ﬁﬁf.(8)%?‘1991 _ 25
aryl ; whe{@isydealkl, Whtred) eddhdf said Cladlioy atdoalkl-pycloalkyl groups
(Cl$8) al k kyl - arvyl

(= opt.oﬁ% F% ﬁi8@%K%bﬁm3%¥hM§ﬂﬂgkﬁ%ﬁbﬁ&

subst it ueRi'ds |°ﬁ8ep'=l$ﬁ@§*ffﬁq apoyg|asgét ed from hal ogen,

(4&1. 6) al kgt,is R ;. cyano, O (Cl-8)alkyl, -NH2,
-NH(CL1.,)al kyl, -N((CL.4)al kyl)2, -CO NH2,

-CONH(Cl.4)al kyl, -CON((CL.a)al kyl)2, -COON, and

- COORELS) ahekgtmpanind 36coRiih @rothirRIg whieeein RhisedHCOB8F e tNHEOOR,
with the pi en to which they are bonded, to forma

3- to 7-nenbered nonocyclic saturated or unsaturated

het er ocycl e

20 23. The compound according to claim 22 wherein R?® and R* are independently

selected from: methyl, ethyl, n-propyl, -propyl, n-butyl, 1-methylpropyl, 2-
methy!probyl, tert-butyl, 2,2-dimethylpropyl, 1,1-dimethylpropyl, 1,2~
dimethylpropyl, 1,2,2-trimethylpropyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cyclopropylmethyi, cyclobutylmethyl, cyclopentyimethyi,

25 cyclohexyimethyl, each of said cycloalkyl' or alkyl-cycloalkyl groups optionally
being mono- or di-substituted with methyl or ethyl.
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or a 9- or 10-nenbered bicyclic saturated or

unsat urated heterocycle, each of which optionally
containing fromone to three further heteroatons

i ndependently selected fromN, S and 0, and each of
WhPEHHBRPMy optional |y -143 WO 2004/ 103996 PCT/CA2004/000750
PCTI CA2004/ 000750 substituted with one or nore
substituents .independently selected from hal ogen,

(C1))al kyl, hydroxy, cyan, O (Cl_)al kyl, -NH2,

-NH(CL.,)al kyl, -N((Cl4)al kyl)2, -CO NH2,

-CO NH(C1 4%<alka/|, -CO-N((Cl.4)al kyl)2, -COOH, and ‘
- coo(i. ) APk §ImPasing acepriing kaveialen i vinerdiy RE e Rbledndependently
salt or eselested ianeadhyl, oy, HiGose ATl 0
claim1l \Maf % '&’:@WB"' S ‘(::Cl. %ﬁg@%%%??ﬁﬁ%@%%h or

(G _4)al ky % VAR APIBRENIMethY. " wher ei n sai d

cycl oal kyl, and al kyl -cycl oal kyl may be nono-, di- or

1@ tms-su j j LC13)al kyl - d b erein ,
said al ky?;ﬁ% %&"ﬁc’g’g? %/'}A?d'é% ‘géﬁ%l%‘? ?41°E‘§/‘§fﬁ'6eaﬁ”)ﬁﬁvm%§a‘6@ wherein R’
mono- or Ei¥MWlbstituted with substituents sel ected

from hydroxy and O (Cl.a)al kyl; and c) wherein all

sai d,al kyl - groups may be nono-, di- or tri-substituted

15 V\n‘z?'h %Jg?%(‘gog}p%ug% agcanj'cﬁ%@@p R Kre of dhegpreceding claims wherein R¢
Vi g Ot e o 7 e S0 B IIHFOEBHAE Tty NHSO,
7- menber e%g&g’?“ t%\%2 %?E‘? &’Fc’p%' b é'plgp?cé"fciﬁ‘fk’pf‘?% P& Catgyclobutyl,

- CH2- gr oullESAneydsipeeiyt on\NHSQuq@hanylo each ot her

replaced by -0- such that the Oatomis |linked to the

group, X 20 via at least two C-atons; X is Oor NH R3

i's (C2-s) Hjagpmpopkdsacepeding tg siaiy 26 wherein R® is hydroxy.

(C13)al kyl - (C3. 7)cycl oal kyl, wherein said cycloalkyl

(%C ‘13 ugfalmlig ebc%gg’ggr%} %cc%al:cﬁr!godg_)l, }afrér)?% %ﬁ%%ﬁl%?yg }%Hvs\sngg:yclopropyl.

-NH(CL. a) al Ikyl or-N((Cl. a) al ky: ) 2|; L2 agi eaglhk or

T A B o ARy S

s®): and DR 3rwhegein Rt anddR™ lpot ihdeptentiérelysaleeted from

tine) mayH,dCagaliag, (B;,)6fcoalkyl, (Cys)alky-(Cs 7)cycloalkyl, phenyl, and

20 {Cis)atkyl-phenyl; wherein said (Cr.4)alkyl, (Ca7)cycloalkyl,

 (Cyis)alkyl-(Cax)oycloalkyl, phenyl and (Cy.s)alkyl-phenyl are optionally

substituted with one, two or three substituents independently selected from
halogen, (Cy.s)alkyl, hydroxy, cyano, O-~(Cyg)alkyl, -NH,, -NH(C,_)alkyl,
-N((C14)alkyl)z, -CO-NH,, -CO-NH(C14)alkyl, ~CO-N((C1.4)aliyl),, ~COOH,

25 and ~COO(C;)alkyl; or "
R™ and RM are linked, together with the nitrogen to which they are bonded,
to form a 5 or 6-membered monocyclic heterocycle which may be saturated
or unsaturated, optionally containing from one to three further heteroatoms
independently selected from N, 8 and O, and optionally substituted with one;

30 © two or three substituents independently selected from halogen, (Cis)alkyl,
hydroxy, cyano, O-(Cy.g)alkyl, -NH,, -NH(Cya)alkyl, -N{(Cy4)alkyl)s, ~CO-NH,,
~CO-NH(C44)alkyl, -CO-N((Cy4)alkyl)s, -COOCH, and ~COO(C,.5)aikyl.
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L and L' or 30 L and L2 nay be covalently bonded to
form together with the two CGatons to which they are
i nked, a 5- or 6-nenbered carbocyclic ring wherein
one or two -CH2-groups not being directly linked to
SHPRIMUNEYS ey  be repl aced each i ndependent | RCEGA200H000750
or NR2 wherein R3is Hor (Cl-4)alkyl, and wherein
said carbo- or heterocyclic ring is optionally -144 WO
2004/ 103996 PCT/ CA2004/ 000750 nono- or di-substituted
with (Cl:a)al kyl; R2 is R20, -NR22COR20, -NR22000R20
-NR22R21 and NR2200\IR21R23 wherein R20 is sel ected
fromdQ cﬂﬁaw&ewouqd@@cww& gainkiwherg® (C1.,)al kyl 5

(Cs-7)cyd 0@'(@%Palkw\ﬁ'@©£ﬁ¢yﬁlo§|ﬁyl%r Gl tt)él-,)cﬁﬂéialkyl

al kyl -cycl oal k bst'i t ut ed
Sith (Chg) Rk pherend Do Ghosi Syt otiaTHdaa et~ o
of R20 as def ionticsubbtijuted witlRR2, spallgi; BA3 ar e

d dent d ' {
Ioé: SPﬁ& en W@S#e%cia?%al@io%loal ng'r%?ﬁ‘ I'Eé(l?eesrlﬂgrllo- or
(C19$) al kyI ( ggsub)st;tytgn@@thwybs;tﬁuents selected from hydroxy and O-

(C19%) al kyl - C?@) ealikyl , phenyl, naphthyl,
pyridinyl, (C Ik I- phen l, (Cl 4) al kyl - napht hy
or (CL.,4) o kwhew}?aﬂ*ﬁ&ﬁalda ! guPRaYIbe %pr-éﬁarirysubsﬂfuted
bei ng nono-, diith flodrirerdr nirbSubdtititatvitd ¢Hformig S biokitRbad -

| ected f hal 1. |k
e o ot RO D 2o MR Bl 57U

- CO- N( (C1, 4) alnephbepsd, o3y, two NEK 23ré e rhqlbemgldmectly linked to each
-N((CL1. 4) al kyl j j ™
(L 2) 2% ke o Rl s SocABict B} LibnpE ARt ne
sel ected from9reurX da ghlapstiwo Cratqest$) al kyl ) 2, - Het,
_N N(C ) al yborNHY 20 or or a pharmaceutically

e A s el
wher ei n i s salkdtibtecbditt 1 3 OREhadtk yélected from (Cq4)alkyl;
(C37) CVC'LOa' kyd naegh (Gh) Rhisydn SRy ! oal kyl,
L' and L2are each independently selected from: halogen, -CHa, -CoHs, -
OCHjs, -OC,Hs, ~-OCsHy, -OCH(CH,),, CF3, -SMe, -SOMe, and SO.Me,
20 whereby either L' or L2may be H;
R?is R?, -NHCOR®, -NHCOOR?, -NHR? and ~NHCONR?'R®,
wherein . '
R® is selected from (Cy.s)alkyl, (Csx)cycloatkyl, (Cis)alkyl-
(Cs7)cycloalkyl, wherein said cycloalkyt and alkyl-cycloalkyl may be
25 . mono-, di- or tri-substituted with (C,.3)alkyl; and
R*'is H or R® as defined above; and
R* is H or methyl;
R’ is ethyl or vinyl; and-
R® is hydroxy, NHSO-methyl, NHSO,-ethyl, NHSO(1-methyljethyl,
30 NHSOz-propyl, NHSO,-cyclopropyl, NHSO,-CH,-cyclopropyl, NHSO,-
cyclobutyl, NHSO,-cyclopentyl or NHSO.-phenyl.

31.  The compound according to claim 30 wherein
B is selected from: ethyl, n-propyl, ferf-butyl, 2-methylpropyl, 1,2~
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25 a) wherein said al kyl, cycloal kyl, and

al kyl -cycl oal kyl may be nono-, di- or tri-substituted
with (C1$)al kyl; and b) wherein said al kyl,

cycl oal kyl, and al kyl -cycl oal kyl may be nono- or di-
swibgedsttovesd with substituents sel ected from hymivaseygod/000750
and O (Cl.a)al kyl; and «c¢) wherein each of said al kyl
groups nmay be nono-, di- or tri-substituted 30 with
fluorine or nono-substituted with chlorine or brom ne;
and d) wherein in each of said cycloal kyl groups being
5-, 6- or 7-nenbered, one or two -CHrgroups not being
directly dimekegrdogl, €achriméihgprofly 2-fleorostiy] Rihetogdypyt, 33,3~

east - 14zt Altidey B PRt iEe il
C atons. tmettiysydepeptyliand ‘ametbwum@w @idaa groBp selested fom:
Bis selected fromethyl, n- prop tert-butyl,

2-met hyl propyl, 1,2-di ylpropyl,
1,2,2-trine hyI ropyl 5 fluoroethyl, ' '
3- fluoropr | uoropr cycl opropyl,
cycl obut yI, yc op ntyg cycl ohexyl ,
1- et hyl cyetopetty aﬂd 1- ne ngbéyclohexyl and a

group selegted from’ and 10 5. The conpound

agcor di ng t‘%s%'P(ﬁPqﬁ"QI“M&“@PWVIB"W'SC%%%W%@’#Q%W aathin |
n propyl , mb@gleyddbe); L° 18] -OBESHOGHs; L? is CHs, -F, -Cl, -Br, -OMe, -SMe,

1- nethylc %@ﬁﬁntyl 2-fluoroethyl or 3- quoropropyI
6. The c %% ﬂlng to one or nore of the
pr ecedi ngRTik aNHCORTE FNHBORR?*1d5 -NERT), whereifiiRE® aahRfdard

Aherein x  oeRERbY Bibief oo BhCGRE, Afhfy I 2.2
3% nore of theethirerdicheonsnid avd svslopentimriyl; i s

(C2. 3) al kgt is vintBard RY & br NHISO,-cyclopropyl.
(Gia)al kyl - (C3§§)cycloa?aic/ﬂ|@W each %ﬁfmﬁ p% bei ng

optionally substituted with 1 to 3 substituents
~ sel es2.ed TheoeonfSudd atdopding t claifn 81 eheriul & sekerd diono:tby, n-

8: ?rie {nhsl é‘ﬁ%ﬁ zﬂdRﬁﬁyi Bk ' ﬁ&f %t@ﬁ I%Pént%?ﬂuoroethyl and 3-
15 et hyl cwr@m@wlﬁ lﬂ&@fecteﬁéroaohﬂ;@mm&@bﬂ end ayplahexdide is Hor
or nore ofodeLPis egiedidlbrehat 7R WMARE RE TS Hydroxy.

33.  The compound according o claim 1 of the formula

R2
! n=X
L2 Ng A
B I
07N
H
20 wherein B, L, L' and R? are defined as in the fable below
Cpd. B L L' R?
1001 T MeO- MeO- O
A I &
H
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is selected fromH, hal ogen,

- OC3H7, - OCH(
- NHCH( CH3) 2,
- N( CH3) CH( CH3)

CH3) 2,

2.

NHCHS,

- OH,

CH3, -OH, -O0CH3, -0C2H5,
- NHC2H5,
-N(CH3) 2, 30 N(CH3) C2H5,
-146 WO 2004/ 103996
PUPR@A200% 000750 11. The conpound accor di ngeaToCAheHnnn7se
10 wherein L is selected fromH,

- NHC3H7,
- N( CH3) C3H7 and

OCHs, hal ogen

and -N(CH3)2. 12. The compound according to claim11
wherein L is selected fromH,
conpound according to one or nore of the preceding

clains wherein L'

-OHor 5

-OCH3. 13. The

and L2 are each independently

selected [f L0 hal_ogen], - 4 - OQHS, 2H5,
- OC3H7, -Céfﬁ{p(}ls)_?, CF3, -S(BE?E ard sceM
wher eby 1 tther_L" o . The gconmpound
accor di ngqtugécl ai 13 V\hé\#eé? el tﬁ@g ong ofMZ
is - CH3,| -F, |-d 1 SMe, or -[SO2 he
other of |L' and L i H 15 15 The conpound“according
to cl ai m{IZwrererm tTs CHs;, - =Br—OWvE,—
SMe, or -|90P%8 and L2 | s MgO-16 T%*Q:on”pound cordi ng
to one or{ noréd of e preceding cl ai ms wheregj
.sel ected |f rom{H, ahd - OCRs] and eitHer ome of L'
and L2 is,.cHs | -F, - 2D O, -Bif, -Qvwe, -ISMe_ or -S@
and the ot4ppg jof 4~ anf Lgeds H Ieo-The conpaund
according to dl ai pi 16 pherein 1 is selected\f;b\/ﬁé:
-OH and | OCRY; s CHs, -F, |-, -Br,| -OW, ~Sw,
or -SO2Mg and |L2 H | 25 18. The conpoUnd accor di ng
to claimijlZ_whierein | s selectted fromH and -QOCH3:
L' is CH31008l| or---Br andud® i $ H pmeld7 WO 2064/1 96
PCT/ CA20014/ 009750 L 19. | The conpound accor din
or nore of theg p di hg cl ai mg wherein L afd L are
coval ently bonded to fprm together withH the gquinoling
resi due t i ch._they|ar i nked, ring systgm which
oSt Proopll < (R) ob @845 (R Mo Sy Mo
\ N
1007 T MeO- Me- 9
.'\N/”\/k
H
1008 e MeO- Me- .o
é ,KNJK/O
H
1009 T MesN- Me- .0
AN
H
1010 | -1 MesN- Me- . a
é I
H
1011 - Me,N- Me- .
{ A~
N
H
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LO2 1!

(C14) al kyl

L2 and 5 wherein each Rb is independently
and L2 is defined as in claim1.

20. The

conmpound according to claim19 wherein L2 is H or

met hyl .

21. The conpound according to one or nore of
tWe 29n/ees8%i ng cl ai s wherein R2 10 is R20,
- NHCOOR20,
selected from (CL. 3)al kyl,

and

(C14) al kyl - (C3-7)cycl oal kyl, wherein each.of said
cycl oal kyl and al kyl -cycl oal kyl groups may be nono-,
di- or tri-substituted with (Cl-3)alkyl; and R2' is H
or R2D a9 defned_above; apd "5 RZ3 1s|[H or nﬁghyl.
22. The ¢ bund Bccorldi nd to Elain 21 herein"R2is
- NHCOR20, | - O0R20, lor, - NHR21. 23. {The conpound
according19 cl ai m 22 mhg?gpn R2 iy R21 arefn/é;i
i ndependently} s tgd from pethyl, ethyl [ ™Sge pyl
1- propyl, n-buty 1- et hyl propyl, 2- ngt hyl pfopyl ,
t ert - but W23 2—di-ret-RypropyH—3—di-rgthytpropyt;
1, 2- di matibyd pro , 1, 2 MeQ-ri fret hiéprogyl,
cycl opropyl, c¢yclehutyl, cyclopentyl, cyclohg&&&x
cycl opropyl met hy ycl obut yl net hyl , H
cycl opent|lyl net hyl 7 25 |cycl ohexyl net hyl , leach of said
cycl oal kyl cl al kyl | gr s optionally
bei ng nnrape%r ti J%%d Aﬁtﬁﬁgéthyl ong;ﬁ::}
-148 WD 2004/ 1 [T/ CA2004/ 000750 24. Th
conpound jaccor cl ai m 23 wherein R2D and R21 are
I ndependegrtiy Hoemrret-hyt—ethyt—r=propyt
i - propyl ,|1812- pr dfed-, {cycMepentyl and §
cycl opentjyl et 25. The ¢onpound accor eh 0
one or ngre of ceding clains wherein RH is
vinyl. 26. The d according to onel or nore_ of
t he precedj i herieify RC 1 g hydroxy, .,
NHSCO2- net ﬁ)’gﬁ‘@ hylhﬁéqlll—lsw- (I?I?mst hyl ) et"hyt )\
NHSO2- 10 pr opyl - cycl opttopyl , H
NHSO2- CHZ- cycliopr [, 1 NHSQ2- cycl obut yl ,
NHSC2- cy ctoepentyt—or—NHSC2=phenyt——27—The ctompound
according10®7cla2?gi6 vhddePn Rc | Mehydr bxy. ALM/
' H
1018 . MeO- Me- e
5
1019 1 MeO- Me- 9
é ':\N)'\%
H
1020 T MeO- Et- 0
5
H
1021 T MeO- Et- ;
O
H
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15 28. The conpound according to claim 26 wherein Rc

i's NHSQ2- cycl opropyl .

one or nore of the preceding clainms wherein Rc
wherein RN and RN2 are independently

((33_7) cycl oal kptT/CA2004/000750
and 20

NHSO2N( RN2) RN1) ,
SEpgeaeosd om H, (Cc4)al kyl,
(C13) al kyl - (C3. 7) cycl oal kyl ,
(C13) al kyl - phenyl ;
(C3. 7)cycl oal kyl,
and (C, 3)al kyl - phenyl

phenyl

substituted with one,

29. The conpound according to

phenyl ,
wherei n said (Cl-4)alkyl,
(C1. 3)al kyl -(C3_7) cycl oal kyl ,
are optionally

is

two or three substituents

i ndependg
hydr oxy,

D,

ct ed
(C1

sel

I frpm hhlogfﬁ, (
- NH2,

) al Kyl |

- NH

C13$) al ke

Cl.1)alkyl

N((CL. 4) 4
-CO N( (€1
or RN2 arn
to which

ity

1d RN

t hey

|

2, ..:.CO |

kyI|2, -
3 [ i
aronc

ar apyval

NH2,, . ~CO-

cadR° 2
ked, tog
ed, to

INH(

5 an
et her with
forma 5 d

..y) al
- COG

X G1. 6) al

kyla Q

fﬁﬁ n™'r ogen
r 6-nenbered

nonocycl

~unsat ur at
further K
and 0, ar
t hree suf

-—he
a4az23
eter
d opt
sti t|

ypt ipnal |
bat ofs, |
ioiéﬂ]y

lent's i nd

CTroUtyul

whiet—n
y befrai
ndepende
substitu
ependent

ni ngEfrom
ntly sel eg
|

I 4.
y—pe—sat

ed with g
y sel ect

rated—or

one t,o0 three

ted v .S
ne, 3¢ two or
d from

hal ogen,
- NH2, - NK
-CO- NH( C2
- COQ( C19)

o0

4) al |

ai kyll.

al kyl ,
al kyl ,
yl, ACO
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N{ %‘?(y)

N( (CL. 1)

Al kyl) 2,
al kyl ) 2,
D3996 PCT/

CYa}e- O

(C1$) @ ky!
CON

CA2004/ 000750

30. The
(C23) al ky
(C13) al kyj
cycl oal ky
tri-subst

onPpot
102§ (
|- (Cd
,af
Ltut

mc—accor
C3. 7) cycl
- 7) cycl g
d al Kyl -
dwth (

drmy to
al kyl, a
cycl oal k)

Ctarmg 1
of

Cl3)al kyl:

e~
wher ei n

may be

and 5

Wiereim B 15

Said’éw%é&,
mono- ,Hdi- or
) wherein said

al kyl, cy
or di-su
hydr oxy a
sai d al ky

Gloog!!
bstit

nd O
| grg

kyl-5- and
uted wt
(€1.1) 4
upso-may

O RS-

alykad.- C)
h substif
l kyl; an
be nono-

1 c) where

cl ofglkyl
uents sel

di- or t

may

bey nonp-
ect,'\'edJ}\ryé
i n elch of
ri -substitutedg

with flu
brom ne;
groups be

a0ar 1
ing §

- CH2- groups nc
pl acd

may be re
tothe ¢

0 dY whe
-, or
t Reipg
d By - o-

sthstitt
r eieQ-n ¢
7- menbd
directly
such thg

hachMef s

it the O a

P - )
cuU vwtll U

br ed, one
linked to

qid cycl oal kyl

Htor+e—or

or tWE)N
each Hot her
tomis |inked

"1oYE

X vl a at

l?ﬂ&i t

o Ceat oms|

O
< J
H

1020

MeO-

1030

o O

MeO-

Br-

1031

MeO-

Br-
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X i1sO0orNH, 15 R3 is (C2-5)al kyl or (C3.7)cycl oal kyl,
both of which being optionally substituted with 1 to
3 substituents selected from (Cl.4)alkyl; L is H,
-OH, -OCH3, halogen or -N(CH3)2; L1 and L2 are each
iwde@endent | y sel ected. from hal ogen, -CH3, pcad®004000750
OCH3, -0C2H5, -OC3H7, -OCH(CH3)2, CF3, -SMe, -SOW,

and SO2Me, 20 whereby either L1 or L2 may be H R2 is
R20, -NHCOR20, - NHCOOR20, -NHR21 and - NHCONR21R23,
wherein R20 is selected from (C13)al kyl,

(C3a)cycl oal kyl, (Ci3)al kyl - (C3.7)cycl oal kyl, wherein
said cyc Bal KT d alkyT-g£yclloal kyd may be nono-
di- or tPP8upsti®uted with (g13)arkyl: land is H
or R20 a$ T ned abovVe;,.and |R23,}js H or nethyl; Rl
i s ethyl B&sv nyl and Fi?u{a"s hydr([)\é(ey, NHSOz - qret Jay|
NHSC2- et hyl, N (1{met hyl ) dt hyl, 30| NHSOzZNpr opyl ,
NHSO02- cy¢l opr ppy NHSOZ-C}Q-cycIopropyI,‘NHSEQ-

cycl obut y—NHSO2—eyelopent-y—or—NHSOZ2-—phenyt—31—Th
conpound | #3301 di ng t o{cl@ur30 whédeein B i
from ethyl, h-prepyl, tert-bz}tAyz/l, 2- methyl propyk,
I

1,2- -150 WO RO 03996 PCT/ 004/ 000750 H

di met hyl propyl, 1,72, 24trinethy|l propyl, 2-fluoroethyl,

3-fluor opyany| 3.3, 3- tr,_'kgj uor oprl\?@_yl , lcycl opropyl,
- c , ; _

cycl obuty cl opentyl, cycl ohexy iz

1- net hyl ¢ycl ope and 1-net hyl cycl ohexyl, ar{%ﬂ a

group sellected f OHO /0 O and 5 R3 is selected

from 1, 1+ehrethytethyir—eyetopentyt—cygiohexyt—and 1
|.-

}
g HHG-OH pr-d®43: L

nmet hyl cygn@dfe ‘s, , -F,
-d, -Br, - , 1 or -SO2Me; L2 is|H .- i
- NHCOR20,} - N or] -NHR21,{ wherein & and RR1 are

i ndependgntly|sel ected fromnethyl, ethyl, n-propyl,

i -propyl .| 18s¢1 MeO- Me- , j\
. ":\N
H
MeO- Me- 9
. ,'\NM
H -

;
HE

:

&

3

1037

MeO- . Me-

1039 A,
H \ ;

MeO- Me- ..

1040

1041 MeO- ‘ Me-
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10 di net hyl propyl, cyclopentyl and cycl opentyl net hyl ;
R is vinyl; and Rc is hydroxy or NHSO2-cycl opropyl .

32. The conpound according to claim31 wherein B is
selected fromethyl, n- propyl, tert-butyl,

oyob@peosvysl , 1- met hyl cycl opentyl, 2-fl uoroet hadr/@xdoadoorso
15 fluoropropyl; R3 is selected from 1; 1-dinethyl et hyl
and cyclohexyl; Lis Hor -OCH3; L1 is -CH3, -C, or
-Br; L2 is H and Rc is hydroxy. 33. The conpound
according to claiml of the formula R2 L N LN, S

10 100 O OB Il - \OkHONNOH OH" 0 20 wherein B

L, L' an@ir RZ gre defined i the, {abl ¢ bel ow, Cpd. B
£9d1 - u%$H L

L L' R2 Ve Me( -151- WO 2004/ 103996
PCT/ CA20047 000750 _ Cpd. E‘ L'l Rz E:POZ Mo MeO4 o H
1003 MeOf1 Lo| //,| H"®Y004 MeO™ MeO|H '~ MeO
M H 1006 Me(- Qlt ' _ H

1043 T MeO- Br

O
'i\N)k/
H

1044 | MeO- Cl R
o Ay
H .
1045 - MeO- Ci ] w
."\N .
H
1046 MeO- " Me-

T~ :1:27“
o>:0
>_.

1047 MeO- Me- o

L Ao
H
1048 —-r MeO- Cl 9
' 'L\NJJ\/\
H
1049 - MeO- Br j\ /l\
é W
: H
1050 | - [ MeO- Cl o )(L /]\
,'\N o
H
1051 - MeO- F . 9 |
'\N/”\/
H
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1007 MO Me- Q' ~NIfll H 1008 MeO- Me- Q N H 1009
Me2N- Me- uQ ~N\/\  H 1010 Me2N- M H V 1011 ~

Me2N- Me H -152 WO 2004/ 103996 PCT/ CA2004/ 000750

Cpd. B 12 L' R2 1012 Me2N M N H 1013 ~ MO M= H
MMo20d¥a@Bodve H 1015 MO M N H 1016 MO iErcazbbt/000750
1017 MO Me- N H 1018 MO M

Cpd B L L R?
052 | -1 MeO- E ,
H
1083 | -1 MeO- cl o
é A
H
1054 | - MeO- Br ‘ fl\
é " SN e
H
1055 - . MeO- Br 0
<5 | Y
' H
1086 | - MeO- Br o0
o )
H
1057 | - HO | Me 9
e
H
1088 | - HO Me 0
é ;’J\\NJ\/Q
: H
1088 | - H Br ‘
_ <
H
1060 | - H Br j\/@
S
H
1061 ~- H Br o
Ay
H
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V NHZ 1019 MeO M H 1020 MO Et- o (~JJ1 "~NJ~/~

H 1021 MO Et H -153 WO 2004/ 103996

PCT/ CA2004/ 000750 Cpd. B L L' R2 1022 MeO- Et- o b ~H
1023 MO Et- b NH b 1024 "-~ MO M F H 1025 MO
N&O2004H03996 1026 MO Me- Q H 0 1027 MeO  MepdddcAZond@eo7so
1028 MO Br N H

Cpd. B L° L' R?
1062 T H - Br .
,’\N
' H
1063 T F Me 9
O |
' H
. - 0
_ 1064 ,.\/\CF MeO Br ,
s N
N
H
11065 MeO- Br 8
©
_ H
1066 MeO- Br g
!\- '\N
s . H
1067 MeO- Br o7
t '\N
H

: 1068 o ™o MeO- Br )Oj\/O
| KE | A,
1069 CFs\/\’,. MeO- Br /‘Cj\/o
,"\N
H

1070 MeO- Br | J\/O
. H

1071 MeO- Br ‘ w
\( A,
3 H
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1029 MO Br- QNr"~ "~ H 1030 MO Br Nb H 1031
MO Br- 0 H -154 WO 2004/ 103996 PCT/ CA2004/ 000750

Cpd. BLL RZ 1032 -- - tBuO Me IN H 1033 tBuO M

H 1034 HO M H 1035 HO- Me- O 1IN H 1030 MO Me N
RVO 29370390 Me H 1038 ~ MeO- Me H 1039 Me@crdazd@vidorso
MO Me- 6 N

Cpd. B L o R?

1072 - MeO- Br . Q
T\‘E ;'\N/[LO/L
H

1073 CFa\/\>_, MeO- Br | ) )OJ\ /L
: "\E' o

1074 MeO- Br *
‘ "’\N/U\OJ\
"H

1075 MeO- Br ) j\ /f\
Sy 0
H .
1076 MeO- Br ) j\ /L
< ™Sy (o}
H
1077 . o o MeO- Br ' . J\
% Sy
) H
1078 @\ " MeO- © Br ,
. SN
> H
1079 k MeO—_ Br )
.
H
1080 \( MeO Br ) /L
f'\N
—" H
1081 o o MeO Br B

A

‘{ E
A
T
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HO 1041 MeO- Me- |1 H -155 WD 2004/ 103996

PCT/ CA2004/ 000750 Cpd. B RZ 1042 MeO- Cl H 1N/\

1043 MeO- Br H 1044 MeO- C H 1045 MeO- O O r-\ H
1046 MeO- Me- No H 1047 MO M o 1048 MO C N
HYOZBUEPIPO MeO- Br Nolt" H 1050 MeO- O NJ~0RET/CA004/000750
1051 Jr MO F H -156 WD 2004/ 103996

PCTI CA2004/ 000750 Cpd. B L L' RZ 1052 MeO- F

Cpd. B Lo Lt R?
1082 H cl ) j\/k
. O\, '\N
. “ H
1083 O\ H Cl m
. A
> . N
1084 H Cl -
O\, ‘\N
-~ H
1085 . H Cl /L
O\, '\N
-~ H
1086 H Cl 0
O £,
-~ H
11087 H Ci o9
Ck* \NJH/
- H
1088 H Ci Q
S A A
s H
1089 H Cl Q
Q. A
- H
1090 EtO- Br .o
o A,
i H
1091 FtO- Br o °
N \N)g(
-~ H
1092 O\ - EtO- Br . J\
_ £
. N
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H 1053 MO Cl O 1054 MeO- Br 0 1055 MeO- Br

1056 MeO- Br 0 H 1057 HO McQJ Iy, H 1058 HO Me O r-\

H 1059 HBr H 1060 H Br H 1061 H Br H -157 WO

2004/ 103996 PCT/ CA2004/ 000750 Cpd. B L L' RZ 1062 H
BYOFYMAEY F Me 0ly, H 1064 MeO Br CFy ~N- PGRGAR4G0750
Br 0 H 1066 MeO- Br ~- \N H 1067 MG Br 0 ~, N

L° L' : R?
EtO- Br 0 /’\

PrO- Br *

Cpd.

1093

/
-
Q

1094

1005 Br 9

1096

~ Pro- Br , /L
A

PrO- Br o) J\
A A

1097

1098

.'U
3
IZ/

1099

MeO- Br °, /L
A~

MeO- Cl Q

Y

1100

1101 EtO- Me 9

1102 EtO- Me 9

1103 EtO- Me

21 P18 8
/
):
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H 1068 o"a MO Br
, ~N Jlvjv,

H 1070 MeO- Br

MO Br

OH H 1069 CF3 -
H 1071 MO Br
2004/ 103996 PCT/ CA2004/ 000750 Cpd. B L L'

Br No H 1073 CF3, -
BW%B"“”P?”&‘iws ~ MeO- Br N O H 1076 MeO Br NRCT/GA2004/000750

N o

MO Br
H -158 WO

R2 1072

H 1074 MeO

1077. ono MO Br H 1078 MO Br L H 1079 j] MO Br
H
—
Cpd. B . 10 L! R?
1104 <l EtO- Me 0 J\
& "\NJJ\O
H
1105 O\ MeO- CN /L
Sy
H
1106 O\ Br MeO- /[\
N
H
1107 Q MeO- CN 0
> Ay
) H
1108 F\/\_ MeO- Br /k
A~ "
M
1109 F/\/\>- MeO Br J\
A
H
1110 OO- MeO- Br J\
e Ny
H
AN
H
1112 Yl MeO- Br
S A
’ N
1 1 1 3 F\/\ ) Meo_ Br 0
.‘\N/“\/
H
1114 F/\/\' MeO Br 0
,’i, /”\/
N
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1080 MeO Br

Cl 0~ H 1083

1087 HO H 1088 H O
d’”od“qi‘r’l&”%“ 1090 EtO- Br 0 N H 1091 Et O BrPGHCA3004/000750

Hd o

H H 1081 O*o MO Br
2004/ 103996 PCT/ CA2004/ 000750 Cpd. B L L'

0 H-159 WO

R2 1082 H

1084 HO 0O 1085 HC N H 1086
tNO, QJ H 1089 (d H

1092 Et O Br -160 WD 2004/ 103996 PCT/ CA2004/ 000750
Cpd. BL' RZ 1093 EtO Br O
Cpd. B L® L? R?
1115 MeO- Br o
d O
.'\N
H
1116 \/\ MeO Br Q
AL
i
1117 T MeO Br B
>_\ -'\NJI\/
H
1118 | Fa_~_. MeO Br 0
' \NJ\O/I\
H
1119 |~~~ MeO Br o
F >
'\NJJ\OJ\
H
1120 N MeO Br o
(j ‘ \NJ\OJ\
[o] H
M21 | ~_~.. | MeO Br o
- PPN
H (8]
1122 ¥ MeO Br o
>—\ \N/U\o)\
H .
1123 | O\ MeO CN o
," '&N/“\/k
. H
1124 Q\ MeO CN o
< A
H B
1125 | R _~_ | MeO- cl , /]\
_ - : ,'\N
H

~163 -




V ~ N H1094 PrO Br 0 H 1095 PrO- Br O ~N H 1096
PrO- Br H 1097 PrO- Br O IxI H 1098 HBr 0 H 1099
CF. MO Br N H 1100 MO O ~ NH 1101\"J1 EtO M

H 1102 EtO Me ~\N H 1103 EEO Me \- ~N -161 WO
029408886 PCT/ CA2004/ 000750 Cpd. B L+ RZ 1RQUCA0E@/000750
MO \N'O H

Cpd. B L0 L R?
. 1126 C‘:a\/\‘f MeO- - Cl . /L
o SN
H
1127

MeO cl , /L
'\N

H

1128 ' MeO ci , /L
( A

H

1129 MeO cl , J\
® a
H

1130 | ~o- MeO Cl ) J\
A~
N
H
31 |~ MeO o , /k
; £,
H
1132

= MeO Cl : ) /j\
>~ “y
H
TN

1133 | F MeO Cl j\/
.’\N
H
1134 [F_~ .| MeO cl jL/
,'\N
H
1135 L MeQ Cl 0

1136 MeO Cl 0
\(' '::\N /[L/
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1405 MeO- CN H 1106 Br MO H 1107 MO CN O H 1108 F
MO Br H 1109 MO Br N H 1110 o MO Br ~N H
1111/~ MO Br N H 1112 MO Br 1113 F .- MO Br N

H 1114 MOBr g ,.~~ 1Cl -162 WD 2004/ 103996
PYIPARE8%/ 000750 Cpd. B L L' R2 1115 MeO-  BRCT/CAQ004900750
1116/ .~ MeO Br 1117 MeO Br H
de. B - Lo L" R2
1137 MeO Cl 0
D" N
N
o H
1138 |~ MeO ClI 0
LA
H
1139 |~~~ MeO c Q
A
H .
11140 MeO Cl Q
Ry | "\N
H
14| . MeO cl

1142 s | MeO cl

1143 MsO Cl &
L L
- H
1144 r MeO - Cl j\ /1\
| . ':\N 0
- H
1145 MeO Cl j\ /L
ch S
o H
1146 | S\ MeO Cl o
L
H
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1118 MO Br }I H 1119 F~\ MO Br | Il H 1120 MO Br

/ OO0 H 1121 ~/~ MO Br JOL 1122 MO Br ~1 NZL H
1123 MBMOCN N H 1124 MMOCN N H 1125 FUG MO

C H -163 WD 2004/ 103996 PCT/ CA2004/ 000750 Cpd. B L
IWORSHARD® CF3 MeO- Cl H 1127 MeO O H  1128PORCAITI4/AH0750

1129 MO Cd H 01130 ~~ . MO Cl
Cpd B L° L’ R?
M47 | ~~4 MeO Cl ’ j\ /L
P N 0
H
1148 - MeO Cl jL /L
>_\ '\N o}
H
1149 | s MeO ©Cl Q.
,&N/U\( _
H
1150 | Foni MeO Ci .8
A~
P
1151 MeO cl Q
- £
N
H
1152 MeO Cl 9
h 'y
Poas H
1183 | "o~ | MeO cl -0
A
N
H
1154 | Fa. MeQ Br 0
. A
H
1155 MeO Br
L_ ,"\Nj\(
H
156 | P~ MeO Br 9
: Ay
H
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H 1131 F~/~ MeOCO H 1132 MO C , H 1133 F~~ MO
Cl ~NIm/ H1134 CF3 MO C NJ1,1 H 1135 ¢ MO C

. ~N H 1136 MO d Il .~NIl H-164 WO 2004/103996
PCT/ CA2004/ 000750 Cpd. B L L' RZ 1137 MO C o \Q H
MAZWAB™E ol N H 1139 MO Cl 1o 1140 \/PCI/GA004@DOTS0
H 1141 MO Cl Q 1142 CF' MO d NJ,0J, H

CPd. B LD I_1 R2
1157 O\ H -SMe . o
J; "\N/“\/k
H
1158 Q\ H -SMe j\/o
; Ay
H
1159 Q\ H -SMe O
, e
i ) H
1160 O\ H -SMe ) )\
," Sy
H .
1161 H -SMe 0
O, 4
H
1162 Q\ H -SMe o9
.', ’:\N
H
1163 Q\ H -SMe 2
' < A
H
1164 Q\ H -CF3 ,
Sy
H
1165 O\ H -CFs 9 .
;" J\NJ\O/L
H
1166 O\ H -CF; , o)
N
1167 O\ Cl Cl Q
H ) ‘!\NJ\
H
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1143 ¢ MO Cl | L H 1144 MO - d | L H 1145 MeO C

\o/ H 1146 MO Cl ,~-N o H -165 WD 2004/ 103996

PCT/ CA2004/ 000750 Cpd. B L L' Rz 1147 Fib VvV MO C H
1148 MO A No H 1149 Fem. MO Cl O /1JIV H\N
IWeOMEOP 1151 MeO CI N H 1152 MO d H 18SBCAB@/000750
Cl H1154 0 ' 7N MOBr O H N 1155 OBr '~N/ H

cpd.| B L L! R®
1168 Q\. cl Cl M
" "5\
N
11169 O\ cl Cl ; /L
! : . SN
e . . H
DISWIEN RIS
f" r:\“N
H
1171 Q\. H SO.Me | , /]\
! Sy
’ H
1472 H -80,Me ¢
&" r'i\N)K(
¥ H
1173 [::lxw H Me- ’ji\
d ," : '\N
N H -
OL] "] e
N
H
1175 H Me- o
(O~ A,
+ H
1176 H Me- ) /L
Q\.' '/\N
' ’ Il
1177 |- H Me- 9
O\.' ' ' SN
! H
1178 H Me- 7
O\,‘ ":\‘N/u\ OJ\
! H
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1156 MeO Br
Cpd. B L L
[ ~>
-SMe H 1162
1WOL0Y4/103p3

0

-166 WD 2004/ 103996 PCT/ CA20041000750
R2 1157 H-SMe o H 1158 H-SMe 0o ,~N Inl

H1159 H-SM 0 N H 1160 H-SM N H 1161 H

H-Sve N}~ 1Y H 1163 H -SMe N J~J,
N H 1165 H -CF3 M &QJ

H
1166 H - BFA3CA2004/000750

1167 d dC O | H-167 WD 2004/ 103996
PCT/ CA2004/ 000750 Cpd. B L LI Rz
Cpd. B 1° L’ R?
1179 O\ H -S0.Me 0
A
H
1180 O\ H -S0O.Me 0
) ," J'L‘NJL/
H
1181 O\ H -OMe ) /L
! AN
/ i

34. The compound according to claim 1 of the formula
R2
L X
L0 NS S
7
. O
B i \
e NE
H H OH
O N\\"
o N rRY
wherein B, L°, L' and R? are defined as in the table below
Cpd. B LC L R?
#
2001 T MeO- Me- O
2002 T MeO- Me- , J\
IKe
H
2003 e MeQ- Me- ;
: % NH,
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1168 CI C 1169 C < V ,~-N H1170 d d H 1171 H
-S2Me H 1172 H SO2Me \/ 7 N H 1173 HMe H 1174 H
M N H1175 H Me- 0 1176 HMe ~/ N H 1177 (J~~ H
M ~/ N H1178 H Me- N aJ, H -168 WO 20041103996

PEPARIANOR29 000750 Cpd. B L L' R2 1179 H - SOANEI/CA2604/000750
1180 H S(2Me 0 H 1181 H -QOwe

Cpd. B L L* R
#
2004 | T MeO- Me- A
H
2005 -1 MeO- Me- AN
H
2006 | T MeO- |  Me- ‘
AR
H
. . 0
2007 MeO- Me ,
N
H
2008 e MeO- Me- ) M
. : ":\N
. ( ] H :
2009 T MeO- Me- ;
A~ CH,
2010 I MeO- Me- L/
2011 I MeO- © Me- \(
—— - o)
2012 MeO- Me , _
. ':\'N
, H
2013 e MeO- Me-

-

- 470 ~



34. The conpound according to claim1l of the formula
RRLN-LNs O O113\N~HNN O wherein B, L, L'

and R2 are defined as in the table below Cpd. B L L

R2 2001 MO Me- O 2002 MO M H H 2003 MeO- Me-
O POYHAR996 - 169 WD 2004/ 103996 PCT/ CA2004100CFRSDCABD07S0
BLL~R 2004 MeO- Me H 2005 MO M ' H 2006 MO

Me JV- H 2007 MO Me ~N H 2008 MO Me- O N

Cpd. B {0 K R?
# .
2014 T MeQ- Me- e}
,:\H,u\/O
2015 | - MeO- Me- o
PN
H
2016 -1 MeO- Me- 0
é : &NJ\/O
H
2017 MeO- Br- 0
i,\ . \N
2 H
2018 % MeO- . ie- 0
> :'\N
) H
2019 ~ MeO- Me e ’
~© H
2020 L MeO- S Me 9
(-5\:, '\Nw
‘ H
/.0

35.  The compound according to claim 1.of the formula

R2



H 2009 MO Me CH3 2010 MO Me 2011 MO Me- /

2012 MeO. Me-~ H 2013 MO M N H -170: WO

2004/ 103996 PCT/ CA2004/ 000750 Cpd. B L L' RZ 2014

MO Me- 0 r--~ 2015 MeO Me- . 0 ~NH 2016 -- -
MED2000399 , -~ HIIv | ~1 2017 MeO Br- 0 2058 7dA=b4/000750
Me H 2019 MBO- Me O/ HIIv Ivl 2020 MO Me Q

N Av. O -H /o 35. The conpound according to claiml.

of the formula RZ r-W NK Wk, O

wherein B, W', W? and R? are defined as in the table below

Cpd. # B wt w2 R
1 3001 ~p O -O- ,
O *ol
H
{
| 3002 - o | -o o
. & .‘\u)l\k
3003 - CHy | -O- 0
AP
H
3004 - CHy | -O- , /L
A~
é? N
3005 e CHy | -O- ,
S 4
H
3006 -y CH- | -O- L
H
3007 - CHy | -O- :
Ay,
3008 | CHy | -O- o
O
H
3009 -y CHy | -O- N
H
3010 -y -CHz -O- .9
é .&NJ\/O
H
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[O1l BILOOLNNHO OH ONHO -171 WO 2004/ 103996

PCT/ CA2004/ 000750 wherein B, W, W and R2 are

defined as in the table below Cpd. # BW W Rz 3001
-0- -OH VvV 3002 -0- -O Q 3003 CH ON H 3004 '- "
-VObI20044@B9%005 3005 CHz- ON H 3006 CHz- O wrA2800060750
CHz O"~1 NHZ 3008 -CHz- -O o H 3009 ¢ CHz- -OH V
3010 -CHr -O o H -172 :

Cpd. # B wt w2 R

3011 —-p CHy | -CHy Cq
e Y
H
3012 "! - -CH2 -CHo- ’i\ﬁ/

3013 T -CHz- -CHy- O
e e

36.  The compound according to claim 1 of the formula

RZ
0 Nﬁ(s
L Ne A
L2 =
Jel
o 5
B\OJLN N? f
H OH
. o N
| o N'R v
wherein B, L°, L? and R? are defined as in the table below
Cpd. B L° L2 R?
#
4001 MeO- Me- oo

A

A002 T MeO- Me- ,
S
H

4003 MeO- Me- | . ©
,*\N/U\/O
H

Iz
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WO 2004/ 103996 PCT/ CA2004/ 000750 Cpd. # BW W Rz

3011 CH CHZ- Q N 3012 -CHr -CH2- NH | V 3013 -CHr
-CHr H 36. The conpound according to claiml of the
forrula RZ NKL\ NS LZ~0 O!r~\ Bl~- &XNN- H
ovoM41RIEH H O wherein B, L, L2 and R2 ar e MBTCAROE/000750
as in the table below Cpd. B L L2 RZ 4001 Jr MO

Me- Q 4002 -- ' MeO Me-H' 4003 -- - MeO Me- o0 ~
Hllv |~ -173 WD 2004/ 103996 PCTI CA2004/ 000750 Cpd.
BL Lz Rz 4004 MO Me H 4005 Me2N- Me- Q
Cpd. B L L? R?
#
4004 -1 MeO- Me-~ ,
e So%
H
14005 | 17 | MeN- Me- 9
4006 - Me,N- Me- 9
é | ,"\N,U\/O
H
4007 [ Me;N- Me- ,
.';\-N
H
4008 | - Me,N- Me- ,
_J: A
N
H
4009 - | MeoO- . Me- 0
H
4010 -1 MeO- Me- "i”N/
: H
4011 ~-p MeO- Me- L
H
4012 -y MeO- MeO- N
5]
4013 - MeO- MeO- , /ﬁ\v/<::}
~
N
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.~H 4006 Me2N- Me- Q ~--, . ~NI1IlvL~l H 4007 ~ Me2N-

M H 4008 MezN- M N H 4009 ~ MO Me- O H 4010

MO Me- N H 4011 MO Me HO 4012 ~ MO MeO H

4013 MO MO Q JV~ .~H X ~~(vl -174 WD 2004/ 103996
POF2@A2009%Y 000750 Cpd. B L L2 R2 4014 MeO  NEO/GA200H/000750
N H 4015 MO MeO 4016 Me- MeO H 4017 " - Me- MeO

37. The conpound according to claim1l of the formula

Il R2

Cpd. B L° Lz R?
#
4014 | ¢ MeO- MeO- , /L
3
- H
4015 | - MeO- MeO- 9
O N
4016 | -1 Me- MeO- 0
AP
H
4017 | - Me- MeO- o
O '

37.  The compound according to claim 1 of the formula

R
N={

Ne AxgS
e

2
12
(2
Q

=~
Jo
B L, {l) =
H H 0 Aoyt OH
HRE

wherein B, L°, L2 and R? are defined as in the table below

Cpd. B L L2 R?
#

5001 “F‘ MeO- Me- \N P
H

5002 T MeO- Me- O
O | e
H
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NEl LNs L2 O BSI NNHHOON ROH HO wherein
B, L, L2 and R2 are defined as in the table bel ow Cpd.

B L L2 R 5001 MO Me 5002 MeO- M N H -175 WO

2004/ 103996 PCT/ CA2004/ 000750 Cpd. B L L2 R2 5003
WVEQ@2OOMR039%9 5004 Jf~ MeO- Me H 5005 ~ MO NECHCAZDOGH0750
MO Me H 5007 MO. Me- Q N H 38. The conpound
according to claim1 of the fornula RZ L NKL N, V

S Lz1 /10O

Cpd.| B L0 L2 R

#
5003 | - MeO- Me- o
5004 MeO- Me-

5005 | MeO- Me- ,
AN
H
5006 MeO- Mé-
N
H
5007

MeO- . Me- ) o)
.'\NJ\/O
H .

38.  The compound according to claim 1 of the formula

A

B\fl\ ’}{

wherein B, L%, L', L? and R? are defined as in the table below

Cpd. B L2 Lo L’ R?
#

6001 - MeO- H Me |

H

=176 -



Ol Bl~ XN NHOONR HOwereinB, L, L', L2 and
R2 are defined as in the table below Cpd. B L2 Li RZ
6001 --r_ MeO- HMe H -176 WO 2004/ 103996

PCT/ CA2004/ 000750 Cpd. BLZ L L' RZ 6002 MO H M O
GOD3MREBPH M H 6004 MO H Me v H 6005 MedidArodd 006750
v H6006 M HBr Q H 6007 M H Br 6008 M HBr O H

V N6009 M HBr QO H 6010 Me HBr 0 <~1I H 6011 Me
HMe H V~H -177

Cpd.| B L2 L° L' R*

#
‘MeO- H Me ., 9
':\N
H

6002

6003 MeO- H Me

> .
"\N/U\/
H

6004 MeO- H Me

¢
AP
H

6005 Me H Br

8]
l;’iN)'k/
H

;
3
;
;
:
;
;
3
5

6007 Me H Br .8

6008

M H Br .f o '
© A~ /U\o/]\

| 6009

A

Me H Br 1%

6010

6011 Me H Me . .9

A

Tz
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WD 2004/ 103996 PCT/ CA2004/ 000750 Cpd. B JL2 L L' RZ
6012 M\ HM Q H 6013 M HM H 6014 M H Me 6015

M MO M2 o N H6016 M MeO- M O H 6017 Br H Br
~Nkll H6018 Br HBr N H 6019 Br HAO V ~-N H
ovQeeBAIIPC] O H -178 WO 20041103996 PCT/CA2604/000750
PCT/ CA2004/ 000750 39. The conpound according to claim

| of the formla R i O OBOJ-HNO OR11 " " S
Cpd.| B L2 L° L R*
#

6012

Me H Me 9
:'\N
H
Me H Me , ji\
A\N
H
Me H Me p /l\\
A
. N
Me MeO- Me ) /ﬁ\/J::>
$‘N

H

-
>
2
< %
ST
&
-
&

6013

6014

6015

6017 Br H Br

o]
:"\'\N/U\/
H

6018 Br H | B .9

6019

2RSS
.
H

Br H cl .9

6020

/
De
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N SOzR HO wherein B, Rand RS are defined as in

the table below Cpd. B RRS HNt' N// 11 ~Iv 7001

Ol Ns H N7002 ,01l \ N~s N7003 .01 M N {S

5 40. A pharmaceutical conposition conprising an
amonRokapaed tis Cvirally effective anmount OfPCGI/CA2004/000750
conpound of formula | according to one or nore of

claims 1 to 39 or a pharnaceutically acceptable salt

or ester thereof, in adm xture with a.

pharmaceutically acceptable carrier nedi um or

auxi liary agent. 10 41. The pharnaceutical conposition
acco¥i nghesowpeynshaserrding thepimbaidhe oy a
therapeutically effective anountgeof at | east one ot her
antiviral agent. -179 42 e pHar maceuti cal

conposi tion according te cyai

F1, wherein said
antiviral agent i B phvi ki oy . phar maceut i cal
conposi tion accordi ng®% ofcl d m 1@r ein said
antiviral agent is select e® 0 “anot ﬁmz—m"‘nti - HCV

agent, H V inhibitor, HAV inhibitor ©and HBV

inhibitor. 44. The pharmaceutical conposition

accor di ngrhegeie BaRfipadR® j elownt j - HCV

agent is sglggfed fgom ijmunonodghatory agengr$, pther
Of |

i nhibitors ACV NS3 protease, inhibitons of HCV
pol yner ase {and.iinhi bitors of i t he
HCV |ife cycle. |45. The jpharmaceutica} comnpositipn
according tjo cl i m44, wherein sai df(‘\’ )
LT N= .
7001 PP w
! e
.0
e H
7002 O A NS w
: . : =
- f _<
N p
7003 0 N As® SN
o ‘ \
o
5
40. A pharmaceutical composition comprising an anti-hepatitis C virally effective
amount of a compound of formula 1 according to one or more of claims 1 to
39 or a pharmaceutically acceptable salt or ester thereof, in admixture with a
pharmaceutically acceptable carrier medium or auxi!jary agent.
10

41.  The pharmaceutical composition according to claim 40 further comprising a
therapeutically effective amount of at least one other antiviral agent.
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i mmunonodul atory agent is selected froma-interferon
and pegyl ated a- interferon. 46. The pharnmaceutica
conmposition according to claim44, wherein said
inhibitor of another target in the HCV |ife cycle is
4xel Eﬁleelmérmnemﬂwl &bt acdidihg &5 Qaim Mﬁ%l?ér@f@ézfé%%tmral
andé Lern ribosone entry site (IRES).
conp nd 0 Vgpnula | according to one or nore of
claims 1 to 39, or a pharmaceutically acceptable salt

or f 1n the_manufacture of, a nedi canment
43f or Tﬁ'}r:{ﬁ'{a}rﬁg 011?’ I %Itl,?él accgr %%g)(ql@[rgdftwnqrgqn said antiviral

i nf egenbis $erhecﬂedlﬁmni‘édnotl4é} antisieCUTagane o iHmsttp| HAV inhibitor
for%hﬁévﬁ]@%@dl ng to one or nore of clains 1’ 39,

or a phar At | cally acceptable salt or ester
thereof in the manuf acture of a nedi canent for

44! T @3k Mlafhadl BUS U IRRrnNEBE G & i 4 wienein said Other

admianti-$tf aghnitis sdadibd ﬂbmmmﬁ@na@ulhl@%ﬁégé?{ﬁ@ otﬁéhﬁhnbrtors
ing to claim4

ant he us cord

e PHC NSl os iR BY R et and iorner
. useawbmmrg@lnmeﬁWMe@clwer ein said other

antiviral agent is - 180 selected from another

anti - HCV agent, H V i nhi bi tor, HAV inhibitor and HBV

45, nhThg phﬁﬂnaBQut{cﬁheomseslﬁmmaccbrﬁggtt@ clinm il @herafes@i n

sai el ected from
ooy ol Selostéis Fbmmniericses ap peavickesto-
pr dbfedgemn. i nhi bi tors of HCV pol ynerase and inhibitors
of another target in the HCV life cycle. 52. The use
according to claimb51, wherein said i nmunonodul at ory

46. agéfite prsanaab@.ﬂicabbonﬁ;ﬁcfmﬂcﬂr AdHordihg k@ Bamnds Rﬁﬂéﬁ%ﬁ{ &8d inhibitor

- 47.

48.

49.

" 50,

terfer yse according to claim

V\,hé)? Sf‘ﬂth%f)a&g‘?tr'fh e "qu It cyfle inerlegtad fom inhibitaes eichelicase,
Li NSy phratease &Rl iIARIAA ricRBhid ¥R digr(iiefy. hel i case,

NS2/ 3 protease and internal ri bosorre entry site
(IRES). 54. Use of a hepatitis C viral NS3 protease

i hsédofta ttgnmdnff&huldllea@:@w%rﬁfor nﬁ&émﬂb@meé X to 39, ora
accordi ng.to one or of ne 1 to 39, or
rP%\aHHE% tically|q %epfae'e t&ﬁﬁéteégﬁfe?fﬂn e Ban ARG 4 1

t heedivariémdbitreating oRpreREhIRITE R hdpititid GRirRl ihidkfon IE mammal.
replication of hepatltls Cvirus. 55. An article of

manuf act ure conpri si ng packagi ng material contained

WU df andtingdbung of ﬁ)rﬁlgréﬂ%%'cbﬂdi}@ Bf R rinite chIEJn%ﬁ t89, or a
HC,\‘ infection or to inhibit the NS3 protease of
armaceutically acceptable salt or ester thereof in the manufacture of a

medicament for treating or preventing a.hepatitis C viral infection in a mammal

wherein said medicament is to be administered in combination with at least one
. other antiviral agent.

. The use according to claim 48, wherein said antiviral agent is ribavirin.

The use according to claim 48, wherein said other antiviral agent is
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51.

52.

53. -

54.

55.

HCV and t he packaging material conprises a |abel which
i ndi cates that the conposition can be used to treat

i nfection by the hepatitis Cvirus, and wherein said
conposition conprises a conpound of forrmula (I)
according to one or nore of «clainms 1 to 39 or a

phar maceutical ly acceptable salt or ester thereof. -
181 WO 2004/ 103996 PCT/ CA2004/ 000750 SEQUENCE

LI STI NG <110> BOEHRI NGER | NGELHEI M | NTERNATI ONAL GrbH
<120> HEPATITI'S C I NH Bl TOR COVPOUNDS <130> 13/119 WO
<140> 60/ 472709 <141> 2003-05-21 <160> 3 <170>

Fast SEQ for W ndows Version 4.0 <210> 1 <211> 30
<palgstedipmemother antiHG\C agent Sdiylishibibor, HAZOphikiR2 2nd HBV
Fehwagd Primer <400> 1 acgcagaaag cgtctagcca
tggcgttagt 30 <210> 2 <211> 30 <212> DNA <213>
Artificial Sequence <220> <223> Reverse Prinmer <400>

%16‘5& GSIFEBEAN S CAGRASE JHerSh 8LiG U, %gti-Hiz\}ggen?t’ isGetdcted from
immunomodulatory agents, other inhibitors of HCV NS3 protease, inhibitors of
HCV polymerase and inhibitors of another target in the HCV life cycle.

The use according to claim 51, wherein said immunomodulatory agent is selected
from a-interferon and pegylated a-interferon.

The use according to ¢claim 51, wherein said inhibitor of another target in the HCV
life cycle is selected from inhibitors of: helicase, NS2/3 protease and internal
ribosome entry site (IRES).

Use of a hepatitis C viral NS3 protease inhibiting amount of the compound of
formula () according to one or more of claims 1 to 39, or a pharmadeutically
acceptable salt or ester thereof in the manufacture of a medicament for inhibiting
the replication of hepatitis C virus.

An article of manufacture comprising packaging material contained within which is

- a composition effective to treat an HCV infection or to inhibit the NS3 protease of

- HCV and the packaging material comprises a label which indicates that the
* composition can be used fo treat infection by the hepatitis C virus, and wherein

said composition comprises a compound of formula {|) according to one or more of

claims 1 to 39 or a pharmaceutically acceptable salt or ester thereof.
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<212> DNA <213> Artificial Sequence <220> <223> PUTR
probe <400> 3 tggtctgcgg aaccggtgag tacacc 26 -1/1

WO 2004/103996 PCT/CA2004/000750

<110>

<120>

<130

<l140>
<14l

<160
<170>
<210>
<21lx=
«<212>
<213

<220>
<223>

<400>

SEQUENCE LISTING

BOEHRINGER INGELHEIM INTERNATIONAL GmbH

HEPATITIS C INHIBITOR COMPOUNDS

13/11% WO

60/472709
2003-05-21

3

FastSEQ for Windows Version 4.0

L

30

DNA

Artificial Sequence

Forward Primer

1

acgcagaaag cgtctagoea tggegitagt 30

. <210>
<211
«212>
<213>

2

30

DNA

Artificial Sequence

<220 °

<223>

<4Q0>

Reverse Primer

2

teocggggea ctogeaagea ccoctatcagg 30

<210
<211>
<212>
«213>

<220>
<223>

<400>

3

26

DNA )
Artificial Seguence

PUTR probe

3

tggtctgcgg aaccggtgag tacace 26

-1/1-



