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Various clinical studies have been conducted with the goal of identifying

30 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 substanfi‘al number of the participants do not respond to these therapies, and of
those that do respond favorably, a large proportion were found to relapse after
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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

30 components. The complex formation of the NS3 protease with NS4A seems
necessary to the processing events, enhancing the proteolytic efficiency at all of the
sites. The NS3 protein also exhibits nucleoside triphosphatase and RNA helicase
activities. NS5B is a RNA-dependg:-nt RNA polymerase that is involved in the
replication of HCV.
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wherein W is CH or N and the substituents and groups A, D, R*', R, R® and R* are
as defined therein, are described as HCV viral NS3 protease inhibitors, an enzyme
essential for the replication of the hepatitis C virus.

In WO 03/053349 compounds of the formula:



viral NS3 protease inhibitors. 5 Furthernore, WO
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therein, as HCV protease inhibitors. The present

i nvention now provides novel conpounds that are
inhibitory ‘to the NS3 10 protease. Furthernore,
compounds being active in cell culture are provided.
An advant age of one aspect of the present invention
resides in the fact that conpounds according to this
i nvention specifically i ot he NS3 protease and do
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two C-atonms to which they,are |inked, a 4-, 5- or

6- menber ed carbocyclic ring wherein one -CH2- 10 group
and, in the case of 5- or 6- pbered ring, one or two
- CH2- gr oups not N

R*—0O

wherein R, R? and R® are defined therein, as HCV protease inhibitors. -

The present invention now providesAnovel compounds that are inhibitory to the NS3

protease. Furthermore, compounds being active in cell culture are provided.

An advantage of one aspect of the present invention resides in the fact that
compounds according to this invention specifically inhibit the NS3 protease and do not
show significant inhibitory activity against other serine protéases such as human
leukocyte elastase (HLE), porcine pancreatic elastase (PPE), or bovine pancreatic

chymotrypsin, or cysteine proteases such as human liver cathepsin B (Cat B).

SUMMARY OF THE INVENTION

Included in the scope of the invention are compounds of formula I:



being directly linked to each other, may be replaced
each independently by -0- or NRa to forma

whedosnzssycl i c ring wherein Ra, is Hor (Cl_4)aP&yCA2@mdo1658
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wherein said carbo- or heterocyclic ring is
optionally nmono- or di-substituted with (C1_ 4)alkyl;
15 RR is (C6 Or 10)aryl or Het, wherein Het is a
five-, six-, or seven-nenbered, saturated or
unsaturated (including aromatic) heterocycle,
containing fromone to four heteroatons each

i ndependent |y sel dct ed from ni trogen, oxygen and

sul fur, said® or Het beigag substituted with R24,

wherein R24 1s _6) al koxy,
(C3-6) cycl oal koxy I\IO; or 20 R24 is R20, - NHCOR20,
- NHCOOR20 , L ANHCONR21R22, wherein R20 is

sel ect ed fron1(C1_8)alég (C3_7)cycl oal kyl and
(C1l_4)al kyl -(C3_7)cycl aal kyl, .wherein said
cycl oal kyl and al kyl - oalkyl may be nono-, di- or
tri-substituted w al kyl; -5 WD 2005/ 028501
PCT/ CA2004/ 001658 R20 as defingd above;
and R22 is Hor i s hydriexy, N or a
group of for , ] ' R®
Or10)aryl, he oaryl, -C(O) - or
-C(O-NHB, whefein Bis (ClL. _7) 5 .
cycl oal kyl 0% 1-4) ajkyl - (CB 7)cyc1oa|ky| a) wherein
each said a?kyl Cy! oatky [ "and al kyl - cycloalkyl may
be nono-, di- or ﬂ?l-substltuted wth (Cl_ 3)alkykn and
b) wherei n each said al kyl, cycl oal kyl, and
al WhereigyWiiogHieyN. nay be nono- or di-substituted with
su@s; bt%@?t@He;@c 19)8Q9PW?NH(¢1 gakw ﬁérgg&mgf oxy
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co ‘“ %r‘lT%ﬁ@a cova ent gecfl o form, together WItht e two C- ato%\/'\s to which

they are linked, a 4-, 5- or 6-membered carbocyclic ring wherein one -CHa-

met

group and, in the case of 5- or 6-membered ring, one or two -CH,-groups not
being directly linked to each other, may be replaced each independently by -O-
or NR? to form a heterocyclic ring wherein R*is H or (C1-4)alkyl, and wherein
said carbo- or heterocyclic ring is optionally mono- or di-substituted with (C.
Jalkyl; |
R?is (Cs or 10)aryl or Het, wherein Het is a five-, six-, or seven-membered, saturated or
unsaturated (including aromatic) heterocycle, containing from one to four heteroatoms
each independently selected from nitrogen, oxygen and sulfur, said aryl or Het being
substituted with R,
~wherein R* is H, halo, (Cy.c)alkoxy, (Ca.c)cycloalkoxy or NO,; or
R?* is R%, -NHCOR®, -NHCOOR? , -NHR?' or -NHCONR?'R%, wherein
R* is selected from (C.g)alkyl, (Cs)cycloalkyl and (Cq.)alkyl-(Cs.7)cycloalkyl,
-wherein said cycloalkyl and alkyl-cycloalkyl may be mono-, di- or tri-substituted

with (C1.3)alkyl;
-5-



to three heteroatons each independently selected from
0, S, and NNR41, wherein R41l is H (C1_6)alkyl,
w@ aBs@)ssycl oal kyl, or -C(O) -R42, wherein R42 iBCT/CA2004/001658
(CL_6)al kyl, (C3.6)cycloal kyl or (C6 Or 10)aryl; 20
R4 is Hor fromone to three substituents at any
carbon atom of said chain D, said substituents each
i ndependently selected fromthe group consisting of:
(C1_6)al kyl, (C1.6)haloal kyl, (C1.6)alkoxy, hydroxy,
hal o, ani no, oxo, thio, and (Cl.6)alkylthio; and 25
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and

25 R® s hydroxy or -NHSO:R® wherein RS is (Cy.)alkyl, (Cz.¢)alkenyl, (Csr)cycloalkyl,
(C1.6)alkyl-(Cs.zr)cycloalkyl, phenyl, naphthyl, pyridinyl, (C4.4)alkyl-phenyl,
(C1a)alkyl-naphthyl or (C1.4)alkyl-pyridinyl; each of which optionally being
monosubstituted with nitro; and each of which optionally being mono-, di- or tri-
substituted with substituents each independently selected from halogen,

30 hydroxy, cyano, (Cis)alkyl, (Cs.¢)alkenyl; O-(Cy.g)alkyl, -CO-NH,
-CO-NH(C1.4)alkyl, -CO-N((C1.4)alkyl)z, -NHa, -NH(C4.4)alkyl and
-N((C1.4)alkyl),, wherein (C1.g)alkyl and O-(C,.)alkyl are optionally substituted
with one to three halogen atoms;
or R® is -N(R"?)(RV"), wherein R" and R are each independently selected
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i ndependently selected fromN, S and 0, and each of
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heteroatoms each independently selected from nitrogen, oxygen and sulfur,
said aryl or Het being substituted with R,
25 wherein R* is selected from H, halo, (C1s)alkyl, -NH,, -NH(C.¢)alkyl,
' -NH(C3.¢)cycloalkyl, -NHCOO(C.g)alkyl, -NHCOO(Cs.5)cycloalkyl,

" -NHCO(C;.g)alkyl, -NHCO(Cs.6)cycloalkyl, and -NHCONR?'R?? wherein R is
selected from H, (C1.¢)alkyl and (Cs)cycloalkyl and R* is selected from H and
methyl; and

30  R®is NH, or a group of formula -NH-R*, wherein R*' is -C(0)-B, ~C(0)-OB, or -C(O)-
NH-B, wherein B is (C+.¢)alkyl optionally substituted with halo, or B is
~(CH2)p-(Cs.r)cycloalkyl wherein p is 0-4, or B is a tetrahydrofuran ring linked
through the C3 or C4 position of the ring; and

D is a 5 to 9-atom saturated or unsaturated alkylene chain optionally containing one to

-7-



According to a further aspect of this enbodi nent the
phar maceuti cal conposition 10 according to this
w0 poosszsson further conprises a therapeutical | yPCT/CA2004/001658
effective anount of at |east one other antiviral
agent. Anot her inportant aspect of the invention
invol ves a nethod of treating or preventing a
hepatitis Cviral infection in a mamml by
adm nistering to the mammal an anti 15 hepatitis C

virally effective anbunt of a conpound of fornula I, a
phar macl8lRe helfrpstoms eagpindeneadentlyiselseted fioay O e Seand Rois H;
a GRARGS hdt ONHBE,RR SAEIRER® BROVSalkyR bORUBELttEd (Cs.)cycloalkyl.
conbination with at | east one other antiviral agene/
adm ni stered together or separately. 20 Also within
t hincidepwitf tHehicepé ofitbigtinv@ntiarsis bMaMﬁdﬁeOﬁca&ccm?}m@mUllﬂ domprising
of armaceut i.cal | t abl e, sal t
®or aﬂégrﬁt@ép%ﬁésr%gp al@as ggcamoggéofﬁecr pﬂ“n ﬁo%uéal ora
ma pidraecemtiealiyfaceenianlé salherrester dreredicn admixturenith ef least one
pr ey i ' | | tina
mrﬁﬂﬁ?ﬁ%bézlfgcﬁfy i eBrlé g@ggc:@{é%@% toﬁé&{"n&; on provi des
the use of a conpound of formula I, or a
PhAECHRGRHoI aciﬂl'thé/r a@,s@& @t ﬁ#m &n&ﬂhﬁermheepﬂeﬂﬁaéehﬁéa@ 8bmpdifion
desc rlcged here nbi nat i | east one
10 ot ARFOrME IS Mve%i@@rfwh% 6PmpiRgs ﬁdhﬂ?%%ﬁ'ﬁ?'@ efpctiye amount of at
e dastaome thet antivirhieageht. eat nent or preventi on of
hepatitis Cviral infection in a manmal. 30 DETAI LED
- DESCRI PTI ON OF PREFERRED EMBODI MENTS Definitions As
us dotheimpertant hepeicbof toevinuentidefinvalves e metiaguixtyreatiiges preventing
ot : i
E%M@@eﬂ@éﬁﬁfgg iR ﬁnﬁgﬁlgb?eadhﬁne&g@ggpSfﬁearﬂgrgé'uay\éﬂ%rﬁ
‘Fﬁaﬁlﬁr ﬁt"lr@ih{ qﬁ’?ctafeﬁﬁwm ¢figegpmpopndeiiaimta | @ phemaseutisally

@HB@a@Br EQEMHEROS, or & B@mp&n‘ﬂ@agggﬁr@3§59&e alone orin
PCT/ 004/ 001658 de&og?ﬁ?tl on i s done |n the context

of SRRINGAIRB N @bivABhANG it RBIel 30erh adREIRIIRY tagethener
sub@iarattelgant or asymetric center alone. The
designation "Pl, P2, and P3" as used herein refer to
the position of the amno 5 acid residues starting
20 f r Biso whitbin Che snope nlthisdmeentién ishiee peepifiacempoahdofforandt |, or a
@%\?Hﬁb&& |c% &%E&ﬁatﬂ@g I%rteg{emﬂép%é(dso%scr?%d rhgfe% ?orttﬁe

Ition erm nus pos
f r BRnyfaeture-of 8 madinggentios the t(egéaerﬁser yevention &f '&ﬂ@é’(ﬁ‘@ eztral

. infebfigmaGhamal, of the Royal Society London series
8257, 249- 264 (1970)).

15 CO

25  Afurther aspect of the invention provides the use of a compound of formula |, or a
pharmaceutically acceptable salt or ester thereof, as described herein, in combination
with at least one other antiviral agent, for the manufacture of a medicament for the

treatment or prevention of hepatitis C viral infection in a mammal.

30 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Definitions

As used herein, the following definitions apply unless otherwise noted:
With reference to the instances where (R) or (S) is used to designate the absolute

35  configuration of a substituent or asymmetric center of a compound of formula |, the
-8-



10 As used herein the term"(1 R 2S)-vinyl-ACCA"
refers to a conpound of formula: 0 nanely, (1R, 2S)

wa2@a028302- et henyl cycl opr opanecar boxyl i ¢ aci d. PATIEAL®IV1658

10

15

20 .

"(Cl_Qal kyl™ as used herein, either alone or in
conbi nation wth another 15 substituent, neans
acyclic, straight or branched chain al kyl substituents
containing froml to n carbon atons. "(Cl_6)al kyl"
i ncludes, but is not limted to, nethyl, ethyl, n-
r |, .n-butyl, -neth et hyl | -pro
b ﬁ%%qﬂg g}gﬁ&g%e mé ?;?/ ﬁf WE%ho elco%pog%/ch%qqq%téq tﬁwcontext of the
(tallistlﬂuemt}dr)asyrmﬁéthyberﬁéllelch@(yl The abbrevi ation Me
denotes a nethyl group. 20 The term"(C2_") al kenyl",
as used herein, wherein n is an integer, either alone
or Thendesignatiom'®li B2 andtR8” as osdithereindeferdb the gositioh ehthecimino
t oaéTE FH3i Qs gﬁﬁﬁiﬂ% HhALRE C-t@ﬁ\éﬁﬁué &105& "tr?é %Lﬁlde ?ﬁal&ﬁsaeﬂ%r&%ndmg

chain ra nt al ni ng

| e@@'tamts\/tbe HftGFWL@H' &g ref%mmsm@n éér@m the Retermijjuse P2: second
dOH@ltfbnb@ﬂﬂthe Extéﬂ‘ﬁ]h@ss o) (§é€3§e|’@@fdA Q@é&e‘cﬂl@ MO&anddidfions of the

o o Sy Lt nash D30, (AL ), T propenyl .

as used herein, mhereln nis an integer, either al one

Lot R AR T oS a“°£F¢§AsEe?eg$ B oo Eaﬂ%ﬁaﬂa

chai n radi cal containing two car bon at oms,

| east two of which are 30 bo ed to each ot her by a
triple bond. Exanpl es of Lh‘: Ral's include, but
are not limted to, ethyn¥y 14 propynyl , 2-propynyl,

and 1-butynyl. -9 WD 2005/ 028502 PCT/ CA2004/ 001658 As
US%W@R”28)“tb‘i‘fnuh&é@thé\b%y&gﬂspaneeérb&@nc ghigne or in

conbi nation wth anot her means a di val ent
al kyl radical derived by renbval of two hydrogen atons

f r g tefrh “(@l, | )BIRAt ALuBAHRSR SRR, LEHRLRIMEdMbisHEBN With taﬁather

Ll t
e T el R ot sPoi AR BB camaning
mafyoraddo hicerbah atonts. t{1.é)alkell! nhyluambatlmnmnmteﬂ tayotethyl, ethyl, n-

he O and
s EREPID SHRISRERRESTL LR E 2 bt
| [ Wmegu ethy! (terGpytyl), peanz{uqzmexyl TiegHaOFEHRN Me denotes a methyl
Q¥ﬁ2_(wb) (CH2) 5- CH=CH2-, - (CH2)3-0- (C}Q)s :
Q?Z-NH—(C%Q)4-, and -(C}Q)B -O CH2CH=CH2-. 10 The
term"(C3_mcycl oal kyl" as used herein, either alone

or Thetefrd N(OL.[) atkety”, @b UBecideiR BWherein n is an integer, either alone or in

25

30

combination with another radical, is intended to mean an unsaturated, acyclic straight
or branched chain radical containing two to n carbon atoms, at least two of which are
bonded to each other by a double bond. Examples of such radicals include, but are
not limited to, ethenyl (vinyl), 1-propenyl, 2-propenyl, and 1-butenyl.

The term “(C2.n) alkynyl”, as used herein, wherein n is an integer, either alone or in

combination with another radical, is intended to mean an unsaturated, acyclic straight
or branched chain radical containing two to n carbon atoms, at least two of which are
bonded to each other by a triple bond. Examples of such radicals include, but are not

limited to, ethynyl, 1-propynyl, 2-propynyl, and 1-butynyl.

-9-



substituent, nmeans a cycl oal kyl substituent contai ning
from3 to mcarbon atons and includes, but is not

wO povsess0t o, cycl opropyl, cyclobutyl, cycl openP@l/CA2004/001658
cycl ohexyl and cycl oheptyl. 15 The term
"(Cl_n)al kyl - (C3_mcycl oal kyl" as used herein nmeans an
al kyl radical containing 1 to n carbon atons to which
a cycl oal kyl radical containing from3 to m carbon
atons is directly linked; and includes, but is not
limted to, cyclopropyl methyl, cyclopentylethyl
cyfp éﬁ%gdwrﬁ'ét g permialgx)@rqu}@%ﬂ alemg/erin zornylaatmewsw aaoﬁy:r
anghdicel ¢leahe de)(llaféﬁpaHWl radi3l ddel 8% FBmdvaPof@hio ﬂ&araggéﬂ atoms from

as (] erejn, either alone or in conmbination wt
angt ﬁ'éq?"a“? BYfirREon RORREING ARl tefPashaAIRE WHISH H@yap fignally be
gr onqaturatat ﬁédﬁsﬁg contaiaohe br Ao @oudle dfiripl@beHEB] dbranay additionally

5 bi C%g):nlg Inyav onﬁegclﬂhal nlhn hogg%ﬂ(l:saer% ﬁ%c&tqg%ntlggerlected from N, O
2 ampﬁtEmamplebB)fAﬁ(ylae@drohm @cinde,thubaregtobiimited to, -CH,-, -CH,CH,-,

(S ehablyl TALEHMdR ALY, (a3l chgat al ni ng 1

car ch an ar al”1s bonded.
Exa(ﬁﬁhb@“’b@"t%if@a%%-@r%zqw de, but are not
I imted to, benzyl (phenylnethyl), 1-phenyl et hyl ,
" ?qu:%)(r:q)e 21{, yclo%t&yl P%%%}éh%rg%)@ghe%ggoﬁgzé@ qqg}béqaﬁon with another

i né@fsﬂfmang pebhya cwiddi@r subkttoent cOhtainfhgFADS ferhicamowiatdins and
anot

[ ns the ra O
m@?@?ﬁs BR3Pt B R PRI iPer anc
cacyntoheatybns, and includes, but is not limted to,
nmet hoxy, ethoxy, propoxy, 1-nmethylethoxy, butoxy and
1, 1-di et hyl ethoxy. The latter 35 radical is known
15 comwieny “és-nekyt(Coulcysigalkyl"as uger oy VoBBED alkyl radical

PC&%@Q‘MQQ%QI@% éﬁ)rﬁéstg %htbﬁraeéyﬁlaoaﬁ(lﬂ@a(ﬁl@dl @bntaining from 3 to m
" oor Cl_Oal used

i n?%rﬁ%ﬁﬁé@a%g igectly {inke r@ﬁt%cluafy%uw%ﬁn%mm tor g¥eigpropyimethyl,

boagehehgledtyl, 2y doHexylr@dtngRH -asloRedyiettt] 2adyoBexgRHydaM NQ

froml(Jjﬁ tp n Prbon atons. Exanples of (Cl_6)alkylthio

in Vﬁ’??ywﬁﬁware not limted to, 5 nethylthio (CH3S-),
20ethy|thio (CHGCHQS—), n- propyl thio (CH3CH2CH2S-),

C;e or 102%%1( gg]@d%%n )elthgreén)nebéjrtn)( l:érnﬁ rqatlon with another-
radlcal means either an aromatic monocyclic group containing 6 carbon atoms or an
aromatic bicyclic group containing 10 carbon atoms. For example, aryl includes
phenyl, 1-naphthyl or 2-naphthyl. '

25
As used herein, the term “(Cy.,)alkyl-aryl” means an alkyl radical containing 1 to n
i carbon atoms to which an aryl radical is bonded. Examples of (C4.3)alkyl-aryl include,
but are not limited to, benzyl (phenylmethyl), 1-phenylethyl, 2-phenylethyl and
phenylpropyl.
30

The term “O-(Cy.n)alkyl” or ”(C.n)alkoxy” as used herein interchangeably, either alone
or in combination with another radical, means the radical -O-(C1.,)alkyl wherein alkyl is
as defined above containing up to n carbon atoms, and includes, but is not limited to,
methoxy, ethoxy, propoxy, 1-methylethoxy, butoxy and 1,1-dimethylethoxy. The latter

35 radical is known commonly as feri-butoxy.
-10-



The term " (Cl_n) hal oal kyl" as used herein, neans an
al kyl radical as defined above wherein one or nore

whywsoessm at ons have been repl aced by hal ogen BCDOR2002/001658

10

15

20

25

30

Exanpl es of (Cl1_6) hal oal kyl include, but are not
limted to, chloronmethyl, bronmonethyl, 2-chloroethyl
and trifluoronethyl. The term "hal 0" or "hal ogen" as
used herein nmeans a hal-ogen substituent selected from
fluoro, chloro, brono and iodo. 15 The term "Het" as
used herein, either alone or in conbination with

anot her substituent, neans a nonoval ent substituent

deA$ v Hayeih &R® W osé(@ |)bM "Qﬁe(m t)egzmrﬂ%" gdeu%terlcﬁéageably,
al Ur at e I NC
O ey B SR el Bt ol o st s coaiing

h efran d d¢ ormarbeaa@onms Eemﬂel@ait(by_s)alej/l’em iaclud@d) blit &r8not limited to,

ni - e r [ NG :
nep el LA Biltlo Eitkblie. RBERIAR ClitsS sopropyitio
t el @R et D derahytylkitio BHesES-). ditazepi ne, i soxazol e,

t hi azol e pi peri di ne di oxane, norpholine, pyrimdine

and no " al so includes a heterocycle as
de?herﬁea“ a(fs?ov)ea'%ﬂ§>é da% Ysed herels megpean alsylgedies! ag yefined ahave

I t witerbia o @€ fokehy@ifogah YatdPhd 1efve G¥:6h %pla@@@ b$ HQIBQ&XQHRB e

c PP Rl T o b sl o R relan romalpethy

us%dhlhmemymndnnmmmeétyyldef| nes an unsaturat ed

het erocycl e for which the double bonds forman 30
aromati ¢ system Suitable exanples of heteroaryl

i nEheutgen halo” gr éhalngen asised dietetn meansi anlodloges, substidiadng selected

prFdn‘ii\‘Iﬁ’@ro cfﬁ&o%r%gg% (646501 N-N PCT/ CA2004/ 001658 ~N
,N ;and The term "pharnmaceutical |y acceptabl e

ester as used herein, either alone or in conbination

W THe 8 tHEr a§U§é%tHééi@ r@itheﬁ%r%&&ﬁtﬁnéﬁ)n e apeRBOUNd
of formula | in of the carboxyl functions

ofs%bﬁfé*“?ﬁii BERS msmvamwwy d@H\éechi/rrB@Wa' of a hydrogen from a

five-, six-, or seven-membered saturated or unsaturated (including aromatic)
heterocycle containing from one to four heteroatoms each independently selected
from nitrogen, oxygen and sulfur. Examples of suitable heterocycles include but are

not limited to: tetrahydrofuran, thiophene, diazepine, isoxazole, thiazole, piperidine,

O

O

dioxane, morpholine, pyrimidine and

The term "Het " also includes a heterocycle as defined above fused to one or more
other cycle, be it a heterocycle or any other cycle. One such example includes
thiazolo[4,5-b]-pyridine.

Although generally covered under the term "Het", the term "heteroaryl" as used herein
precisely defines an unsaturated heterocycle for which the double bonds form an
aromatic system. Suitable examples of heteroaryl include but are not limited to:

quinoline, indole, pyridine,

-11-



termnus, is replaced by an al koxycarbonyl function: O
ORin which the R noiety of the ester is selected from

wa@bdoglo2g5e1 g. net hyl, ethyl, n-propyl, t- butylPCT/CA2004/001658

n-butyl); al koxyal kyl (e.g. nethoxynethyl); al koxyacyl
(e.g. acetoxynethyl); 10 aral kyl (e.g. benzyl);

aryl oxyal kyl (e.g. phenoxynethyl); aryl (e.g. phenyl),
optionally substituted with hal ogen, Cl1_4 al kyl or
Cl4 al koxy. Other suitable prodrug esters can be
found in Design of prodrugs Bundgaard, H Ed.

El sevi ef=( 98 r eutl y af pt abl e o
est ers ar e u uaI dr i\Inj ect e
a na ansf the Nd fora of th

compound of forrrul'a I Wth regaid 15 tio the e3ike
descri bed above, unl ess ot herw se specified, any aI kyl

B R e 8

10

15 "

20

25

rmmmlgmaploeseﬂltanp’tmessmalstneemtennearmcbsmﬂ; affee usingor@ngd fdrsas | in

?C@H%%g glrtﬁé‘garb!)ﬂcl f@?(ﬁ]ﬁ?ﬂ@?{mél%?legﬁ%t rgfe Fe carg?xy

beleFpinuady @plas?a%by Ao glkexycaibpy! finclienst one hal ogen,
(ClL.6)al kyl, (C1_6)al koxy, nifgo or 20

trifluoronethyl. The term "pharmaceutically acceptable
salt" nmeans a salt of a CO”‘WMf formula | which
is, wwthin the scope of sound nedical judgnent,

suitable for use in contact with the tissues of
huimawidchethel Rl rogiety of itierestes isvdeldetadtironmaliag (é.gxrhe‘thylyethyl, n-propyl, t-

SRR, T I AT Bppgreny
gedalkdl (Bg. benryrargexyaikyl (s @l phisinexymetalyls pent &i.dIpbenydndptionally
ef §lﬁb§ﬁtbfé@ vﬁfﬁrhatd@%h rel JEIISIT‘&@. léﬁ(%xy T@fﬁe F &liBbielpAGdr Hgﬂ%s?ers can

ceut i cal | y-accept abl e acl d tion salts
ph%‘?{ﬁr’g

e%lﬁ‘t%%ﬂni %fpr%%wafmgéa@aee%cﬁﬁqweé f1984)-t Such

Li ﬁﬁfmaéewwwaﬁb@t&ﬂé b§er@ra@e7 uwggWhydﬁolyz%dgn vivéwhbn B‘Jefc&% ina
et _a

S AL e G g G et ind Birpound of fmuia T Wit regard

pledheresienstdesaibley aboee phlasd athereisd spddiidd, any SIayltmoneme prsent
t hé’(ﬁ/%nég Judy¥oh ﬁh ‘Lt%t@ drdo E%’u}?ﬁs gggc@gﬂlycﬁ 6egarbor}a §M3. Any

and pro ertires ree ases ar e
bi @W'dgqﬂetalplrejﬁeafrlnétlﬁeesme@depu%c@nprfses aepdiemi| greup. In

| NS4SR %@é‘dt% n#dS‘IQJel%ad %)M 41O an hhéﬂb%@gteh%enz 1 8ster ora

hydrochl ori c aci d dr obrom ¢ acid uric
Suq)efngy]l]e@teééy@tltuﬁec{ wﬁtbatd%qsaone halogen, (C1.s)alkyl, (C:. e)alkoxy, nitro or

trifluoromethyl.

The term “pharmaceutically acceptable salt” means a salt of a compound of formula |
which is, within the scope of sound medical judgment, suitable for use in contact with
the tissues of humans and lower animals without undue toxicity, irritation, allergic
response, and the like, commensurate with a reasonable benefit/risk 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. Sci., 1977, 66, pp. 1-19.

30
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5 phosphoric acid, and the |ike, and organic acids
i ncluding, but not limted to, acetic acid,

wao eoosloessnoacet i ¢ aci d, adi pic acid, ascorbic arpCTICA2004/001658
aspartic acid, benzenesulfonic acid, benzoic acid,
butyric acid, canphoric acid, canphorsulfonic acid,
cinnamc acid, citric acid, digluconic acid,
et hanesul fonic acid, glutamc acid, glycolic acid,
gl ycer ophosphoric acid, hem sulfic acid, hexanoic
acid, formc acid, fumaric acid, 2 10
hy dreteyat thanssedutieniy@cerntable aeie paditian s@tampans thpsgegsite which

actetain hﬁé%&éd&@leﬁé&lv@@sg en@Fr‘o‘pérﬂe@&ﬂ tile frE@bassG@nAGHbh are not
mandel j ¢ aci d, nesityl enes onlc

mePRIPAIENY 3" SHIeEwise esnrﬁgﬁﬁ?rﬁ% éﬂ%‘éﬁ?fﬂﬂﬂ? gcidgingluding but not
ni traitddto Gy@rotitloriczacid phdrobdoeriesdid, fsalfiric aaid] sljlifamichdid; nitric acid,
T e
py BCiU| tuﬂL@maﬁetlml caylplocacwb askorkit acid,i aspartic dcid sharneemasgifonic

achLg b%HLéI@P# Cﬁ%’a@ gaﬁnﬁ ik 8&ik Ceal g?hgrsulfonlc a%d cllnnﬁmlc acid,

pP- tO ‘uenesu ecanol ¢
Th eitriceCigh dlswafpm@e@@btthewfoa@@é& ableaiepagd dralia ach

P&cerﬂﬁﬂ)@%dri&%@i ﬁé\hﬁsﬁlﬂ&‘@él@ rhexélﬁﬁ@édfb trdHhidAdd, Ql‘j}hé?rﬂi acid, 2-

ecti veness and i es of ree aC|dS and
10 V\/n nYgrogethapesulfoye 8?'8 é'?%tHPPg? agid) (ﬁqtl% ?W’é@’ Ay @alejcAside malic
f ongretnabhib atiangarlic a&l&,&ﬁésltyl@ﬁéslwddnmtgaCI&),Uhetﬁ@tesﬂKﬂ)n|c acid,

limted b

oi B TeRs BEHAG ARG PO % s RO SRR B e oxqie goie
bupamait akidnpectuic toid, sedylacsticpoidasphenyipropiotc acid, pivalic acid,
ca hﬁ)’pwmc a%ggﬁﬁ}qb' g}:ld,kéear &gc aEIH rhq arf&%ﬁeéuc %ﬁl?anlllc aC|d

m num an &FE1CUr preferred are
15 ani?diﬁﬁl"@ﬁ?ld ﬁb@h@é@%’f?mgél'ﬁwﬂde@%lodﬂaﬂﬁ apghtherf@nesi um
sal ts. Salts derived from pharnaceutically- accept abI e
ani ¢ nont oxi c _bases include but are not limt

25 1hg e RIErBREIHEFYY-acetRipria PgSe idtiop ept |”&‘?%?S$*Fﬂsﬁé§'ts which
qu adt&in Wblol&g‘ftdl effeaNpeess @dad propuhies of thé &de @bl @nd which are not

icgg‘o oglcg ihueg\&ljae %Bcgés?rggl ﬁgféessgg\ﬁghaérld%rgg Pﬁ%es lncﬁudlng, but not
20i nhrinﬂmﬂ uogamrlnuma rmohydromle! @drbboate,rmtbiv@rt@nme@f ammonium or a metal
oﬂ%ﬁf&n@e b%l'[ r{o'i %dh%l ?da'id?r‘? Ol%%nglﬂalm‘llﬂﬁ] calcium, magnesium,

d| ethylamn ri e arri ne, Iy](oropé*
t r PR @l earPae mqngarnﬁﬁpyalawnn@, that a?ﬁrh@larly preferred are the

di %hﬂ%‘ﬁ%'nﬁ%ﬁ@snur% §8d‘i'[ﬁr‘i Q:\élc%m @ﬁ@m?ﬁ‘é&um s§% Salts derived from

2-di et hyl am noet hanol , di cycl ohexylam ne,
ar §harmgkeuticplyracgepiadle ORFANS W@tOX‘CWa‘?SdB%IH%%“t 36?1 B?t liited to

25 bekatss prlmtaiyyééiﬂﬁd&rﬁfﬁddﬁemgﬁymnhlmﬁernary amine compounds,

o1 BB HEAR Ay Re et el Recurds:BBined RS amines and

C obpsiciivdexchapipe aetinsy Inaluding| lnumowmrpm_drlxdsnetlp),yamlde methylamine,

N, NH%W&HXJ% ﬁ%}:‘ﬁérﬁ‘iﬁe dd%thﬂ?r& Hgltﬁ%tﬂﬁ‘% 'enlgo%owzlarpm % ne,

N NP YHiMie ﬂWUMﬁgﬁ@Q Wh@maﬁme ;jleg'pn@lﬁ@meng—dlmethylammoethanol
30N, Dlaidth RamRydRidY | fyeidhaFdrtine, BRIk 28 ARe, hidRine, caffeine,

hydrabamine, choline, betaine, ethylenediamine, glucosamine, methylglucamine,
theobromine, purines, piperazine, piperidine, N-ethylpiperidine, tetramethylammonium
compounds, tetraethylammonium compounds, pyridine, N,N-dimethylaniline, N-
methylpiperidine, N-methylmorpholine, dicyclohexylamine, dibenzylamine, N,N-

35 dibenzylphenethylamine, 1-ephenamine, N,N’-dibenzylethylenediamine, polyamine
13-



WD 2005/ 028501 PCT/ CA2004/ 001658 resins, and the I|ike.
Particularly preferred organi c nontoxi c bases are
w0 s@pressyl am ne, di et hyl ami ne, et hanol anmi ne, PCT/CA2004/001658
trimethyl am ne, dicycl ohexyl am ne, choline, and
caffeine. The term"mammual " as it is used herein is
meant to enconpass humans, as well as non-human
manmal s whi ch are susceptible to infection by
hepatitis C virus including donmestic aninmals, such as
cows, pigs, horses, dogs and cats, and non-donestic _
anfasissandithe lites Aty prafeired-piesnio nedoxics kasep aresisgpropylamine,
rreaiaﬁ]y@ﬁmewembn&lgmm@pmméu?rantnﬁ@h@g&l&ad lami@, tidlihe igd caffeine.
effective to inhibit the formation and/ or replication
of a virus in a manmal . This includes agents that
i NThe feemémamiial’ ais itheusdud®treints rreanto eneoimpasssmenans, as well as
ne t .0 ' . epl | I .
> RAEAR o (AT A0 eSO ABBURToBhrdpcuang
anderhesticaninalsienchaapesows, Plo% hordesbdagsand ey, andmdnidonrestic
angmHFM_inhibitor: Antiviral agents include, for
exanpl e, ribavirin, amantadi ne, VX-497 (nerinepodib,
Vertex 15 Pharmaceuticals), VX-498 (Vertex
PhaneRe@UAA R Shentt8Y @dd Hebein Mebadhilhdiht (CefPbBREor biological)

10 1 e BT BRPL e oA pB AR SRR P Vi g gppamal. This

asinglmeds hgemes thatietarsretWihsithagest o virhlaheaasismenkeestsanyefor the

fo Ly i Shi QL. N | ; r essi on . of
il B RSP 19 5B B9S8R o oo
agéramsanaiirer leti-si6NVeageatl HiY mhibitpnyhii drhiklier andHBV dnjebitos Antiviral
| By did %rade,%r_a;lﬁx SRRk Srﬁéﬁaﬂhé‘,hh@héﬁ{n%riﬁfepbﬁ%{, Vertex
pol ynmerase or_in I'bitors of anot her’ target in the HCV
15| | Phargipspiicalph & X488V eitpnitiiromaerHtisdlor evayiant Virameidine depplene
he(RaniRINSTLLOPSEBIR NG (XTL BRPRBMTaceditaRy).
bi ol ogi cal s) that are effective to enhance or
potentiate the i mmune systemresponse in a mamal .
| nrhe e dothat aitiyHG\g egéra” assed dereirf mearesxaog agentsl tAstard
PGS BRP B 5Bl e Pt st v symotoms
20 | npkdisemsenSch agkeis sanh be seleged Bomnisnfwgoiodalgtory agents, inhibitors

Y- bPheV N3 VRSS! RHRY dnfdrd L @Mhibitdhs oFiRotheF Bhget i

"inﬂigitqrqgééfﬁg nggproteaéé" asréuseI “gﬁﬁ n means getin

antheddpy lile@¥eipound or biological) that is effective

to inhibit the function of HCV NS3 protease in a

ma . IL.nhibitors of HCV _NS3 protease include, for -

e e o RO E By AN 5Lk B oA b Geras (caggpounds
25 99 bPHdI3dical¥YEh Al SiflBye MRNBAaNECHTH3iteniifie tHROMNAMESystél

%’e%%ﬁ#s%% avngrrg)rﬁél.()l?né"r#l?n%’rno%a%% gg?edhf'sslgc{ucygp foqze&gnﬁlgl%,zgass |

interferons (such as a-, B-, 3- ,@- and t-interferons, consensus interferons and asialo-

interferons), class Il interferons (such as y-interferons) and pegylated interferons.

30  The term “inhibitor of HCV NS3 protease” as used herein means an agent (compound
or biological} that is effective fo inhibit the function of HCV NS3 protease in a
mammal. Inhibitors of HCV NS3 protease include, for example, those compounds
described in WO 99/07733, WO 99/07734, WO 00/09558, WO 00/09543, WO
00/59929, WO 03/064416, WO 03/064455, WO 03/064456, WO 02/060926, WO
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WD 2005/ 028501 PCT/ CA2004/ 001658 03/ 053349, WO
03/ 099316, WD 03/099274, WD 2004/ 032827 and US
wWQO@4023F7551 and the Vertex pre-devel opnent PEmdAcage01658
identified as VX-950. The term "inhibitor of HCV
pol ymer ase" as used herein neans an agent (conpound or
5 biological) that is effective to inhibit the
function of an HCV polynerase in a manmal . This
|ncludes for exanple, inhibitors of HCV NS5B
nerase. Inhibitors of HCV pol ynerase incl ude

no 3/ARRI48 0 WiICHRH0998 46, VEQD198274, ¥3 20U AIRSAA @d US 2004/0077551
dead thb &@rtbx pre-devSiopaBhticaAdiHAE id¥AtifiebUsARRo3®6 fil ed

January 12, 2004, herein incorporated by reference in
its entirety (Boehringer Ingelhein, 10 US
Apphe eahi‘iahibid.of HOV thlyntedabel bd asbddmnelameaddan 2§46 (compound or

5 SEBkBoRDOR BUBEL he BSATEE oLt LD Bl o marmel
04Tl Peirdes, Fpraxawpleanhibiyds OHHOUNBER fdRmesrase irgjbitors\WDHCV
031 9%‘%% © Pircs [+ hlosstieh (g0 @%%E SRR baedbhy
(askY AW@@PG@?G%% @@'ed Jgoua ml_'plr(lpﬁcpr@@rayed by
\éD Oﬁéf@%@gﬁa \;%\énn@mgb MELEREIRS 49% g 2%0082848 /

o e Mo s T eald, o s,

EP 13&a68e (Sisiantiety (BEI0BGOAB3dIRiRI gel ), WD 03/ 037893

oo oA 6 BBl Rt g Fgaut fgarmaci

DMQ;OW@%%OM@WG@DWOQIJ Y] (medmaamww, VWE02099824 (Wyeth),

1
o) 0984%2%( w%w@%%%ﬂ%@%@ Y\%“'&&h&?@@@owo
15 OS@%@Q%MWZ@QhW %@%067W'WBPMGNPW®6 3 (B8C Biopharm),
0 YV @58 2288 PrRwjis b 28003/ oéé@w}rpﬁff’zéﬂ)?\&o%s/d@*ﬁ Mé@@o wo

o N e L e e

( VIGSK) haion@6/0 3890 (¢ $165 2D ():bmms)z (GBR), waﬁé/oléﬁg#@sm wo

(A9 o0, 50 SSRARS L RO s chpel e I 8 ) wo
20 ( BE¥HIOBAGEY (Phigs] WEi 0F108R51 MD(S18re) WO AHR/0PBERNAT (BEI), WO

| ngwd AR Do Nhé)th]@élﬁzl%sz‘?r(shgﬂbgg (Afﬁézlﬁé%ié‘%erck WO

0 nmerase al'so 1'nclude nuc

883 (Jangad OE@ﬁ?BbW@Q“@éé@Ab@éﬁK)ﬂWQ/@j/@Wﬂ@d@SKZ WO
( W/ﬁdgh ST ik 8\&@0%@//1@@3@ ropﬁérﬁjr%')“\)@) 00%7@§$\ﬂ%9§%a) WO

TS CgPrlipr o MG 20055k, ER\D286P2BA7 fhoouron), WO
25 ( Ne/@4dps5 (B@r@@é@ﬂ&@@r&nﬁmmp% ehfRded rgéidim), Wo

E %%@1{%2@ }R?e Oeef/lr%(se eim a%@'WS%'%?ormM %Dehrmger %gelﬁelm)
Furthermore other inhibitors of HCV polymerase also include nucleoside analogs, for
example, those compounds described in: WO 04/007512 (Merck/lIsis), WO 04/003000
(Idenix), WO 04/002999 (Idenix), WO 04/0002422 (Idenix), WO 04/003138 (Merck),

30 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 03/026589 (Idenix), WO
03/020222 (Merck), WO 03/000713 (Glaxo), WO 02/100415 (Hoffmann-La Roche),
WO 02/1094289 (Hoffmann-La Roche), WO 02/051425 (Mitsubishi), WO 02/18404

35 (Hoffmann-La Roche), WO 02/069903 (Biocryst Pharmaceuticals Inc.), WO
-15- :



03/ 061385 (Ri bapharm, WD 03/026675 (1denix), WO
03/ 026589 (Idenix), WO 03/020222 (Merck), WO

wO 08028808 (G axo), WO 02/ 100415 (Hof f mann-La RoDaaq04/001658

WO 02/ 1094289 (Hof f mann-La Roche), WO 02/ 051425

(M tsubishi), WO 02/18404 35 (Hoffrmann-La Roche), WO
02/ 069903 (Bi ocryst Pharmaceuticals Inc.), WO -15= WO
2005/ 028501 PCT/ CA2004/ 001658 02/ 057287 (Merck/Isis),
V\D 02/ 057425 (Merck/1sis), WO 01/90121 (Idenix), V\D

Sh Q1/32153 (Shire). Specif
oI 7287 (ot i N, 428, (i iy 4490 51 geripgao
JTM/,S (3Rile)203 ven d1/33 T8¢ (888e)( Japan Tobacco). 5 The

L B e PRSI mcans

bi dﬂ[i%@(i)%éllapart Fettact®. ef fective to inhibit the formation

sand/or replication of HCV in a mammal other than by
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35

inhibiting the function of the HCV NS3 protease. This
i nEhaiges “ingjbitar of anciteritgigelrn tedlQY tifa cutleasrused Heresy ey an
Vi é nt ék@mpoﬁrﬁf&%’él@?@al)ﬂ%@ss@fﬁcﬁvé t@ﬁnﬂ]@ﬁhé %rfﬁ%ﬁérpéhd/or T

re ation of In tors
an@P’l‘F@POT g 'éé Y in %”?W@’%L@Oe'itﬁﬁfébwmbémgmﬁ fua‘élon%the HCVNS3
ex@aoiebse. Ay McRidéhadentd thh ulitbtferé V\Iltareﬁlﬁér iﬁ)@} @Q-I@’\ﬂwffdl om a
h ! NS2/ 3 ase,.and terna
eﬁ%n%(%%s R EESY ’gé‘ﬁsg "fony icgfjory Cﬁl‘f{cryp'f‘ 6’rr§ar6’f’a|
anlobihiders phanpsheritargetiethdEICY iife eycle yrclude i focéxadle, agents that

| Shﬁbl@éggael(éegcédgﬁbﬂ{ é@&%&éé %"NISSZ)B pr%llsea-g?gn& &h mtélrF%Ybosome

i nhi b as use nmeans
bi ¥Ygite ARFS) rpecifip gxaémnlwfuwmo@ cpfranpftbet tatshaém the HCV life

f ofyartihreABE- 94803916 Pﬁéﬂn%e@cfcafé‘év in a mmmeal. This
i ncludes agents that interfere with either host or

viral nechani sns necessary for the formation and/or
r e'rﬂel teah FHIN igHibitdr\asi %e@hﬁamansﬂh\égbﬁhb&hbwn@ or biological) that

nan e bEhaBt PRpBidh a5 oAt ottvin ¢ Brgimat on
i nhélbdescagentsdinat interferg mwitls eitien hbdtior @irsl meEhanisras necek¥dy for the

'%#rﬁ’ét{oﬂ Pg/@?reﬁﬁ&‘i‘io#@f I‘—fl#/ W’Pg‘n ﬁﬂ?@hibﬁcﬁ%%&%ndfoperxample,

bi o 0gl ca 1S € oln
f otusieOign indioEy nerepldlesside dmiliorsrptdase inhikitorsafusiomfinihgbitors

25rdNky@8s id@MBlss that interfere with either host or
viral nechani snms necessary for the formation and/or

replication of HAV in a manmal . HAV i nhi bitors include
HeTrattetnh $HAV inhibitor” as used herein means an agent (compound or biological)

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 and/or replication of HAV in a mammal. HAV inhibitors include Hepatitis A
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 a mammal. This
includes agents that interfere with either host or viral mechanisms necessary for the
formation and/or replication of HBV in a mammal. HBYV inhibitors include, for
example, agents that inhibit HBV viral DNA polymerase or HBV vaccines. Specific

examples of HBV inhibitors include Lamivudine (Epivir-HBV®), Adefovir Dipivoxil,
-16- -



vacci nes, for exanple, Havrix(r) (d axoSm thKline),

VAQTA(r) (Merck) and Avaxim(r) (Aventis Pasteur). 30
wadb@swoessm " HBV i nhi bitor" as used herei n meansP@nCag®mn01658

(conpound or biological) that is effective to inhibit

the formation and/or replication of HBV in a manmal .

This includes agents that interfere with either host

or viral mechani sms necessary for the formation

and/or replication of HBV in a mammal . HBV inhibitors

i nclude, for exanple, agents that inhibit HBV viral

DNANBEAW BT G §@oviraciSBPARR (D HBsL-FEpeL(Cleveding®), éMap|(emrad),

of LdITIWerlOJH )t rﬂBﬁov‘apEdG'gfalt&"ézoo 'Og(gl-sl—g:%@'él% (-E88) (Achillion),

Ad
C%Pgﬁé%bﬂ/le'@ief?@'@r{ﬁgé/&\?lqom -Fred Povislepsiges. Ropystatigaprs, ICN
( DX$B1:3 ucﬁj\/lsan(mse(wudélb@(xmooﬁbmﬁ |r€nﬁ6ra@)ars (NbRY-DNJ)

(Tel bi vud nonoval - LdC (Val t orci
5 RSB, ARy A ot PrS o gh ek inefprop gipha 25,
RadEXGQ0 (HROYEder), TheradigmaBpimbune}; [E&1T8D8 éBnzo Biochem), Thymosin

st QR HRTNEHRIE gtttV PG fereron

He@8#ymie-B\aadigem{Qra@eny LEa&HQlS BP(Bxyen! NalstHB?P (Nabi) and Anti-

(Al B0 AR, Sy 00 I b S S IR b,

10 ( ZBerexibivex HB, GaBiiemiyB \Hﬁpecate, Riedied &, JTeotRix, GdBWaiNfexavac.
vacci ne (Jefferon Center), HBV antigen (O aCen),
Ba p B(r) gBayer) Nabi - HB(r) (Nabi) and Anti -
‘Pf”i‘ <lass | idprirsee)as uspliheIBlv eans ian dntpifesan eelecteditpm a

aSgrbhkﬁoff isteHeNoh& that ﬁnlﬁd tereEeptélrerBqC qiR IN@%Ie'é%oth naturally and
Ge care, Bio-Hep T™W nRi X,

RRERCal e BocH oS | o famlesrp Clgse LiStaforss chide a-,

15 mep.n& @narldntiafelBfoRB, @REERLS thidicrdRsdasislb Hiddbns and pegylated
fEc}erf rons that all bind to receptor type |I.

[RBEeBbt h naturally and synthetically pr oduced
cI ass | interferons. Exanples of class | interferons
i i nterferons
cgﬁseg ﬁrsnascle}srﬁeptfeg?r’g Hsas lé??ﬁgfarc?"] 'H?%rfsfaé}'a{?gergﬁéereded from a
pegplaefdaterféronsithat &lbbied fo. reddpeorttyrent. " Extadgtesl df class Il interferons

[ e used herein neans an interferon
20 ' 1} é Pe A .
se g% ee}rﬂ ngm%g group of interferons that all bind to

receptor type Il. Exanples of class Il interferons 20
' r@ﬂé&ﬁ'ﬁ pVe'férFlstoeéJaﬁ{ U3 séﬂ? 6t tf'lé% % ﬁ IS ﬁge ?H\Wl es of
sone of these a ts are |1 st e rviral
ag'en?%“v'r?h 3980ts; i Vﬁﬁ@”ﬁrﬁﬁ‘r@ﬂ@dlnﬁe A rmunormdul atory
ageNinfrurdn@sBlator) B&HH: RIRE PintebleARS, didss INhRIERHSBEp&Yylated
25 pegylforms ﬂwereof
= HCV polymerase inhibitors: nucleoside analogs and non-nucleosides;
» inhibitor of another target in the HCV life 'cycle that inhibits a target selected from:
NS3 helicase, NS2/3 protease or internal ribosome entry site (IRES);
* HIV inhibitors: nucleoside inhibitors, non-nucleoside inhibitors, protease inhibitors,
30 fusion inhibitors and integrase inhibitors; or

= HBV inhibitors: agents that inhibit viral DNA polymerase or is an HBV vaccine.

As discussed above, combination therapy is contemplated wherein a compound of

formula |, or a pharmaceutically acceptable salt thereof, is co-administered with at

A7-



25 forms thereof; ~ HCV polynerase inhibitors:
nucl eosi de anal ogs and non- nucl eosi des; ” inhibitor of

w@pwslhzssot arget in the HCV |ife cycle that i nhP@i/Ca24/001658
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target selected from NS3 helicase, NS2/3 protease or
internal ribosonme entry site (IRES); ~ H 'V inhibitors:
nucl eosi de i nhi bitors, non-nucl eoside inhibitors,
protease inhibitors, 30 fusion inhibitors and

I ntegrase inhibitors; or HBV inhibitors: agents that
inhibit viral DNA polynmerase or is an HBV vaccine. As

di 'easioee gdditienpbacend aYpsiad frem: amentiyisgl aoantcaminsnyyiomagilatory
V\Ihﬁgéﬁt ranawmm@m@v Qf)lymfeﬁbrsa'lﬁn%thler mﬂfblt& of HCV NS3 protease, an

P oMb e i T ACY Srovigi b ot b3 a5ier an HAV inibitor anc
PCa EIBSZ(MMHltﬁf) IB&GiEhdlesast sucmagehtitirt ipaiviled agbB DeRiAi 6 Ration

s T N R T S
HOwveasgn pme@ta%mgémpharmmdgticaj dosggedont. histernaivelg theise
t hgdd'ig}'{all dgvﬁtsWé'}ll e seﬁgra%y/adrﬁ'nfs@r orth tﬂé‘ﬁtvaé &l?{ (9' thultlpIe

I nhi"bi such agents a

pr @RARER BPrNNforf erammie. jusingiadiits Suedcadditiana agpale @aymeaﬁmmlstered to

adghi ot bricras, rHoﬁchﬂa‘x‘ltlly”’ﬁntlﬁ? QY RiIIBRAG W StrkiRBtr&RNRA H RIS pound of
of _ this 1nv create a single_pharmceuti cal

do®gpat &F mpﬁiﬂ”laé’ﬁ'l‘lté??|'3(/%‘f°§pt?ﬁ|8§é'” &t i onal agents

nay be separately adm nistered to the patient as part
[t e . for for,e usi
b= o R e ee R SRRy AT b 5 ouna or
patdnenesitipn penording todlos pwser@mweytlm tbla)leviate boélintimata gymbiems of
acl Repdihie o RL=0L aRy/GOBRONIRD oL ik ih AR, |- O 2
e sa

pharmaceutically accepta As used
herein, the term"treatnent" neans the adm nistration

of AQuERIMRAIM dhepferm COHERGGIbA rﬁéhré(iﬁ@édjhlﬂﬁtrétfbntd? @ cB 5% or
invention to alleviate or elinnate synptons

hePRIROSIIEN Boqprngiodhne et T RRRE SO Hﬁd”‘i"\‘id‘éﬁ' to the
patitue bt betdre Ase amedralneé ef symplidies dfendTtisedsey ait/drmior to the

dm ni s of a conpound or conposition
accor%'ltoﬁgf 5 "I 'he '”@'Pe I i nvention post-exposure of
the individual to the V|rus but before the appearance

of AS Mé&itr%@ Qlﬁ%%&%n%&?\ﬁﬁ&{awgg ngrgc{) tagééjggtgégndggig drawn as

detection o rus
hegraanating fiemdessteptritol e inghewablns. o bxamble.o a

substituent R is _drawn as
\ .
SCal G
R .
/
’N !or i

means that the substituent R may be attached to any free position on the ring that
would otherwise be substituted with a hydrogen atom, unless specified otherwise.

The following sign - - - or — are used interchangeably in sub-formulas to indicate the

bond which is connected to the rest of the molecule as defined.

Preferred embodiments
In the following preferred embodiments, groups and substituents of the compounds
according to this invention are described in detail.
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emanating fromthe center of a ring, such as, for
exanple, R, or neans that the substituent R may be

W@eaosaokssoh t o any free position on the ring thapCT/252004/001658

woul d ot herwi se be substituted with a hydrogen atom
unl ess specified otherw se. The following sign --- or
-> are used interchangeably in sub-fornulas to

i ndicate the bond which is connected to the rest of
the nol ecul e as defined. 30 Preferred enbodi nents In
the follow ng preferred enbodi nents, groups and
substituents of the conpounds according to this

' n}(&fﬂfrcﬂi@%‘tﬁn@ HR28iIRE GomBodRis @ formud§ oM ER8ed: 028501
PCT/ CA2004/ 001658 Ac1cor di ng to one enbodi nent,
conpounds of fornulla | are provided: LI C R4 wherein
Wis CH or N,j¢ is H wOH 20 (Cl_4)al kyl, -NH2,
-NH( C1_4-al kyT) g ~ alliyl)z; L', L2 are each

i ndependent |y hallege Cll4)al kyl, -O(C1.4)alkyl, or
-S-(Cl.4)al k™ (in oxi di zed state); and either L'
or L2 (but not both at tlhe sane tine) may al so be H,
or LandL or 10 L an&L2 may be coval ently bonded
to form together wth two C-atons to which they
are |inked, a 4-, 5- ered carbocyclic ring
wherein one -CH2- gr in the case ofg5- or

6- menbered ring, one - CH2- grodps not || bei ng

directly |inked_tg-€aéh ot he c ch
i ndependently b O- or NRa to florma h rocyclic
ring wherein Ra |s H or (Cl.4)apkyl, a erein 15

sai d carbo- 0g tecocyclic ring_is optionally nono-
or di-substiRuted vvit/hx(“Cl_D “f)alkyl; R is (C6 or
10)aryl or Het, whe&R'in Het is a five-, six-, or
seven- nrepbered, saturated or unsaturated heterocycle,
coWbeeiRi W ¢ @None to four heteroatoms each

5 i ngepengeNtdy, -0-(C,.4)alkyl, -NH,, -NH(Cy_4-alkyl) or -N(C1.s-alkyl)a;

10

15

20

L', L% are each independently halogen, (C+.4)alkyl, -O~(C1.s)alkyl, or -S-(C1.4)alkyl (in
any oxidized state); and
either L' or L2 (but not both at the same time) may also be H; or

L®and L' or

L® and L? may be covalently bonded to form, together with the two C-atoms to which
they are linked, a 4-, 5- or 6-membered carbocyclic ring wherein one -CH,-
group and, in the case of 5- or 6-membered ring, one or two -CHy-groups not
being directly linked to each other, may be replaced each independently by -O-
or NR? to form a heterocyclic ring wherein R? is H or (Cy.4)alkyl, and wherein
said carbo- or heterocyclic ring is optionally mono- or di-substituted with (Cs-
a)alkyl;

R? is (Cs or 10)aryl or Het, wherein Het is a five-, six-, or seven-membered, saturated or

unsaturated heterocycle, containing from one to four heteroatoms each independently

selected from nitrogen, oxygen and sulfur, said aryl or Het being substituted with R*,
wherein R is H, halo, (Cy)alkoxy, (Ca.s)cycloalkoxy or NO,; or
R is R, -NHCOR?®, -NHCOOR® , -NHR?' or -NHCONR?'R%, wherein
R is selected from (Cs.s)alkyl, (Cs.z)cycloalkyl and (Cq.s)alkyl-(Car)cycloalkyl,
wherein said cycloalkyl and alkyl-cycloalkyl may be mono-, di- or tri-substituted

-19-



sel ected fromnitrogen, oxygen and sulfur, said aryl
or Het being substituted with R24, 20 wherein R24 is

woo0kmbesp1 (Cl_6) al koxy, (C3-6)CYC oal koxy or NO@T/CAr004/001658

5

10

15 -

i

20

25

30

R24 is R20, -NHCOR20, -NHCOOR20 , - NHR2'

or - NHCONR21R22, wherein R20 is selected from

(C1.8)al kyl, (C3.7)cycloal kyl and

(Cl.4)al kyl -(C3_7)cycl oal kyl, wherein said cycl oal kyl
and al kyl -cycl oal kyl may be nono-, di- or
tri-substituted -19 WO 2005/028501 PCT/ CA2004/ 001658
with (CXiB{Gapeiy R21 is Hor has one of the nmeanings

of R2 a§21qi§¢| |0F‘ﬁé’s G eie MBshind3%A Rz‘saé'hé?lhed@lgd?/ﬁl and?3 s

hydroxy or a group of formula -NH wher ei n
R31 is ’, 5 heteroaryl, (X@ B -C(O - 0B,
or R? fe(HeiroldrH I\B-lz W@eu@oﬁoﬂmlé@& RO ahkigin R* is (Csc,r10 Yaryl,

R R R Lbea’

Mo (Ga= )cyclbalkydror(Ci. 4)all€ﬁl+tisat7)c§/clbﬁklylvm th (C1_3)al kyI
wher ei n_s c oa

may be r?nwg-gre% é‘a\(@ Cyc%ﬁ(g st(alY ktyuf%goaﬁ(yr%a% Py n?r tri-
each |ndepEMﬂ@nmime@Lebkwd from hydr oxy and

O (C1_6) alvs}ﬁlé e-m Qid Wrﬁlealﬂblgnﬁ %’Ilﬁl @&chﬁ?é’k 1h 5?3%( oP8i-

nono-, di- o en;” an
wherein i ﬁuféséﬁttyect\yléh Bisltyenty patijadensneentig selegted gem hydroxy
7- menber ednd @€, Qaikyiwo 15 - CH2- gr oups not bei ng

directly linked to, each other be re Iaced
L oL o Whare b G RS ey Bk coanan o g st iod with

chai n opt ihalbgéd;yanéont ai ning one to three het er oat ons

\iﬁ?g?e: 2 eﬁv gpe?nnlhsyalg%?clzl%:lg\ﬁdrc{urps F@gg é) ?yg g]leWFred pne or two
C( O - R42 -ClifagnoepandRbging dirécdly lidheal tk phch otR€@ may be replaced by -O-

(C3_6) cycl oal kyl or (C6 or 10)aryl; R4 is Hor from

one to thriee substituents at any carbon atom of said

chRBiiya bto 4&rtpm saiyegtedon epgaiuraied ivlkylede geaid eplidnglly containing one

Seloﬂﬁﬁe%%efeﬁ’%%@@a&ﬁ%’e‘beﬁ@é’}ﬁl&/ §Elb&gd @bm: of &lorN-R¥KYherein

(C1_6) hal oal hal o, _ani no,

ko
oxo, t hRo is ldnéh s)@&l‘ @a)ck%}q)qllfyl & - C?@);%d wherein R is (C1.)alkyl,
(Ca.e)cycloalkyl or (Cg or 10)aryl;

R*is H or from one to three substituents at any carbon atom of said chain D, said
~ substituents each independently selected from the group consisting of:

(C16)alkyl, (Cis)haloalkyl, (Cq.)alkoxy, hydroxy, halo, amino, oxo, thio, and
(C1.6)alkylthio;

and

R® is hydroxy or -NHSO,R® wherein R® is (Cy.¢)alkyl, (Ca.7)cycloalkyl, (C1.g)alkyl-
(Cs.zr)eycloalkyl, phenyl, naphthyl, pyridinyl, (C4.4)alkyl-phenyl, (Ci.4)alkyl-
naphthy! or (C4.4)alkyl-pyridinyl, each of which optionally being mono-, di- or tri-
substituted with substituents each independently selected from: halogen,
hydroxy, cyano, (C+.4) alkyl, O-(C4.5)alkyl, -CO-NH,, -CO-NH(C;.4-alkyl), -CO-
N(C1-4-alkyl)s, -NHz, -NH(C,.4-alkyl) and -N{C4.s-alkyl),, and each of which
optionally being monosubstituted with nitro;

or R® can be further selected from: -NH(C1.5)alkyl, N((C1.¢)alkyl);, -Het,

-20-



Rc is hydroxy or -NHSO2Rs wherein Rs is (Cl.6)alkyl,
(C3_7)cycl oal kyl, (Ci1_6)al kyl- (C3_7)cycloal kyl,

w@b@aptgsonapht hyl , pyridi nyl, (Cl_4)al kyl - pheng€T/CA2004/001658

10

15

20

25

30

(C1. 4)al kyl - naphthyl or (C1.4)alkyl-pyridinyl, each
of which optionally being nono-, di- or tri-
substituted with substituents each i ndependently

sel ected from hal ogen, 30 hydroxy, cyano, (Cl_4)

al kyl, O (Cl.6)al kyl, -CO NH2, -CO NH(Cl_4-alkyl),
-CO N(Cl_4-alkyl)2, -NH2, -NH(CL.4-alkyl) alnd ]
-N(CL_A4- yl )2, and each of W’TI’C‘Q optional |y being
WE%M&H&(@ Weikf) nitro—or Rs @an be further

sel ected #rom -NH(CL_6)al kyl \'N({CL. 6) al kyl )2, - Het,
20 WO 2005/ 028501 PCT/ (A2004/ 001658 - N

N- on(q (BB aeeulivally acdbep@blesalior eateptharevficeut i cal | y

ac : or ester thereof; wth' the proviso
th\gwgh&\ﬁ)ﬁéém and 5 Lis H one of L' or L2 is H

anthe@ igfNhand L2 or L' is halo or -O (Cl-4)alkyl; and
R2 dis 1 6Re OF L”o‘P).arsMJi a thE'%{her phgnei et 'oS & %{k&? and

six;, or seven-nenbered, saturated or Ohsal
(i RTP (@i omgasf @hﬁ?‘i wherkst et ey Bree, sicoprtsalen- mgrrfoewm aterated or

to f OUrunsQ@Feﬂé@@ﬁ&fﬂﬁng%l&haﬁd?qgﬁéﬁﬁg&@tdoﬁaﬁﬂﬁén@gné {c¥BUr

ni trogen, en and sai d i n
subst i t'l?ﬁ%ﬁatﬁﬁﬁ ﬁaﬁ?@de%dﬁﬁ@ﬁéleﬁteﬂi@m Ritragane eXygan ﬁf‘%ﬁh"fur

H, hal Qsalc(ﬂl-cﬁ)l-lﬂt K&lhg sul¥tiited- Wil €22 - 6) al kyl,

- NH( C3- cl oal k

” NHOOOU TS &2 Sbekis Tom Mt (e iyt -NHCC: k.

- NHCX( Gﬂ*@&ywbbalkaNmel(& INEREINFREHERIG, vafaﬁvd?élk%ml lzl s

Rz s SEC Bk R onRBliyt BN R gl r s

or a grael.qgtedffrdm)Hmﬂ@)aLkNHnR?gGg 6)Wabaﬂx:ylranm2 isseteQe®froBh, H and
- (O - CBatpy rrde( - N+ B, wherein B is (Cl-6)alkyl

optlona y  substituted with halo, or Bis -(CH2)p

( @R’ igNEcdreadriryn ofifprrus INHRT! swierdin RS} isBC{®)-B, —C(0)-0B, or -C(0O)-

tetr ahy,\m 8 Wh |rH3 E@(Ch %zglgﬁ%ptlérﬁﬁl?g%h{ugb% \ﬁ\m lo %B

position of t satura? ed
or unsafGtztEd- 7)&1’%3& lerhehesiaipris By POR 4 4 tetrebyrreflirsinnigg linked

one 10 through the C3 or C4 position of the ring; and _
D is a 5 to 9-atom saturated or unsaturated alkylene chain optionally containing one to
three heteroatoms each independently selected from O and S; and R* is H;

then R® is not -NHSO,R®, wherein R® is (C1.¢)alkyl or unsubstituted (Cs.7)cycloalkyl.

Included in the preferred embodiments of the invention are compounds of formula |
wherein:

R®:

Preferred embodiments of the present invention include compounds of formula | as
described above, wherein the R® moiety is preferably an amide of formula NH-C(O)-B
a urea of formula NH-C(O)-NH-B, or a carbamate of formula NH-C(O)-O-B, wherein B

is as defined herein. More preferably, R® is a urea or a carbamate.

D:

Preferred embodiments of the present invention include compounds of formula |,

-21=



20 three heteroatons each i ndependently selected from

O and S; and R4 is H then Rc is not -NHSO2Rs,
wob@se28s0Rs i s (Cl-6)al kyl or unsubstituted  PCT/CA2004/001658

(C3-7)cycloal kyl. Included in the preferred

enbodi nents of the invention are conmpounds of formnula

I  wherein: 25 R3: Preferred enbodi nents of the

present invention include conpounds of fornula | as

descri bed above, wherein the R3 noiety is preferably

an amde of formula NHC(O-B, a urea of fornula

NHYIEgrein-inker @) is gré t Scaiemsaturaiedér Unsaturdted Alkkl@{e@ha®. Blore

wh ' i herein. Mdre preferably, R3

|s&§@l5£rbé)§“%l{re$am§gr mngfﬁégn 30 D Preferred enbodi nents

of Prefpsally, dheeB chaiR wertaing en¢ aciwgdistesesipos raeh infefendentlyselected

|, from:-lo \'@I@p%(@%}%ﬁ&ﬂam b@‘i%%‘” QIQQJGQ& Vm%%b[}/ }He%@r{am

D is a atom Sat ur at ed unsat ur at

5 ch%ﬁt'ﬁ”a'M?P%ta'“ﬁro@P Seterrajom P‘?lﬂq‘é@# frem; NH;7ang Nefa(zPla{Gr.s)alkyl, most
Pr ebRFaD) NnC(ﬁE(D)EI-Q &Rk PoSifiHed 20 StoMRD G¥ithd ¥kain. Most preferably,
% ﬁ?at on% Iez%c i.nde endent I Y sel ect ed f rom 0, S,
NI-} © 74 Q)?In'té?ﬂ? BRI SEPIRe9-6) al kyl . More
pr,ﬁlfeema‘:tlbély,, D tiveaibs ohmhesteﬁ;atmm sedsvtdd fyone:abed 8SP@ffably, when D

AR S S e i S P

10 1OCh§’ffn i8 h@bs@mdwlﬂ‘l\,ﬁgwhpreef 31’ ialbl or,(C1.4)dkyl cMarierpreferably, R* is H or
n [ 1
A TP ol o RRED, & 8 bR, BB retergon. pug saturates
f ryiarnagivelndd sonta?n@b@ef darible bankeat positicns! 1712 Poaferably, this double
| emgighs #ridae O or S atomis at position 9 of the chain.
Preferably, this 10 chain is substituted with R4,
wherein R4 is Hor (Cl.6)alkyl. Mre preferably, R4 is

15 H AferndiREIRYD i 1s ARt aRirfE & b s¥iurdtda élﬁyléhé)éham In this case,
preferably, D is saturated

Al ‘5 é?rmsf@rewg/ab i?turﬁee é‘ﬁ@' i 7n§t°'6‘r§'é leqgthpMerenspigrably, Pds pehssivted
1lwifi?R?, Rheffeef nhbH okdlitisio HYHRIXE, (ChOARyIih, Elk@)ﬁ/sor alig1. More

Ate n all carbon saturated or

i (ﬂ%lift saﬁ' RS %ﬁ@%h Eyen moie ARIp@blaB s # #5 mathyl. Most
préieramb), R“&&u or €0-63)-Ma)d is 7 atomin length. Mre
preferably, Dis substituted wth R4, wherein R4 is

H, oxo, thio, hydroxy, (Cl.6)alkylthio, alkoxy or

al Atgrnativgy, @ ispnedflleaddohyalkylRde ichaillcattainiad pteferakly lone Bydle bond

MO R 10 SlosAR ehgt ok prdrePAo TR ¥bunid s is at position 13,14 of the
chain. Most preferably, this double bond is cis. Preferably, this D chain is substituted
with R*, wherein R* is H, oxo, hydroxy, alkoxy or (C1.)alkyl. More preferably, R* is H
25 or (Cy.e)alkyl. Even more preferably, R* is H or methyl. Most preferably, R* is H or 10-
(S)-Me.

20
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prefe
IS an

rably, R4 is Hor 10-(S)-Me. 20 Alternatively, D
all carbon al kyl ene chain containing preferably

woep@saesshi e bond and is 7 atons in | ength. MOPET/CA2004/001658

C3 7)cyc
10( _7)cy

15

20

prefe
t he

Prefe
wher e

rably, this double bond is at position 13,14 of
chain. Most preferably, this double bond is cis.
rably, this D chain is substituted wth R4,

in R4 is H oxo, hydroxy, alkoxy or (Cl_6)alkyl.

More preferably, R4 is H 25 or (Cl.6)al kyl. Even nore
preferably,. R4 is_H or thyl. Most preferably, R4 is
1 5158 LMl e proratsd s ogGhris S PO ATO RS
Al ®onilat! uded in the preferred enbodi nents of the
i nvention are conpounds ofL,fornuIa [": B wherein: 5
Xis Oor NH and B, L, L' L2, RZ and Rc are as

defin

one of L' or L2 is H and
-0 (Cl1_4)alkyl; and Re?

wher e
sat ur
het er
het er
oxyge
W th

(Cl_6)al kyl, -NH2, -N
H(C3_

Rthat when L is H

er L2 or L' is halo or

y or 10)aryl or Het,

in Het is a five-, six-, gr. seven-nenbered,

ated or unsaturated (idcluding aromatic)

ocycle, containing fr

oat ons each i ndepende

n and sulfur, sai@

R24, wherein R24'?'s S
76) dlkyl, |

6) cycl oal kyl, BN ci_e) [°

11

ed herein; with t

em H, hal o,

_NHCOO( C3_6) cycl oal kyl, - NHCO( CL_6) al kyl),
- Nwk£6ig3_6) cycl oal kyl, and - NHCONR21R22 wherein R21 is

15,sel ect ed f g -,6)al kyl and (C3 6)cycl oal kyl
2 s B Rl e Koo Sdomprd nei b 1
( GiitiBthalpkoylsodizti onal | y substituted with halo, or Bis

- R, 7 I K ' ig.0- '
PRBE oD e LB ] RE G B3 s 20 s

poRiis

(@ar 10Bryl otidetr wherpinet ishefiveRsiN-Sorseten-iNelR0@i8d, saturated or

wher ei rhn@?lu 5%%(&1@?@'4%%&5 hé}tgrcblég’c%,ic%rli'tta%gng from one to four

(0]
heteroatoms each independently selected from nitrogen, oxygen and sulfur,

said aryl or Het being substituted with R%, :

wherein R* is selected from H, halo, (C1.g)alkyl, -NH,, -NH(C1.)alkyl,
-NH(Cs)cycloalkyl, -NHCOO(C1.)alkyl, -NHCOO(Cs.¢)cycloalkyl,
-NHCO(C1)alkyl, -NHCO(Cs.6)cycloalkyl, and ~-NHCONR?'R? wherein R?' is
selected from H, (C+.g)alkyl and (Cs¢)cycloalkyl and R? is selected from H and
methyl; and

B is (C+.s)alkyl optionally substituted with halo, or B is -(CHa),-(Cs.7)cycloalky! wherein

p is 0-4, or B is a tetrahydrofuran ring linked through the C3 or C4 position of
the ring;

then R® is not -NHSOR®, wherein R® is (Cy.)alkyl or unsubstituted (Cs.7)cycloalkyl.

R?:

Preferably R? is phenyl or Het wherein said Het is selected from the group consisting

of:

-23-



R2: Preferably R2 is phenyl or Het wherein said Het

is selected fromthe group consisting of: -23 WO
wWQRBSHLEB601 PCT/ CA2004/ 001658 R24 N~ N R24 P(X/6A2004/001658

R24 . RRAr R4 R4 24 ;and NN H 5 Mire preferably

R2 is phenyl or Het wherein said Het is selected from

the group consisting of: RR4 R4 S -4-C R24 R24 R24

«Gw e of s

R%

,@iﬁ

5  More preferably R?is phenyl or Het wherein said Het is selected from the group

consisting of:
I R ‘/</ i R4 —\_R*
N X
)&RZ‘* I} RY
N b
; ; and N

10  Most preferably R? is Het wherein said Het is selected from the group consisting of:

R24
LT Ly S

Preferably, R* is as defined hereinbelow.

R24

-24-



R24 R24 10 Most preferably R2 is Het wherein said Het
is selected fromthe group consisting of: R24 R24 ;

waeasPessber ably, R24 is as defined herei nbel owpCINCA2W4/001658

5

10

15

20

25

WD 2005/ 028501 PCT/ CA2004/ 001658 Further included in
the preferred enbodi nrents of the invention are
conpounds of formula IA: R24 wherein 5 Bis

(CL_10)al kyl, (C3_7)cycloal kyl or

(CL.4)al kyl - (C3_ 7)cyc|oalky| a) wherein each said

al kyl , cycl oal k and alkyl-cycloalkyl may be nono-,

G Eliior (R nsbe bofedad (B dhadpventaardompounds o
whergihle |1®ach said al kyl, cycl oal kyl, and

al kyl - cycl oal kyl may ‘be nono- or di - gubstituted with
substituents each independently seL?fied from hydr oxy
10 and O (C1_6)al kyl; and %) wher 87\ each of said

al kyl groups may be nmuho- N S-substituted with
hal ogen; and d) wherein chlof said cycl oal kyl
groups being 5-, 6- O 2/ one or two

- CH2-groups not being directly |inked to each other

may be 15 replaced by -0-; X%s Oor NH, L is H -OH
-O(Cl_4)al kyl, -NH2, -NHEm

or-N((C1_4)al kyl ) 2i L ndependent |y

hal ogen, (Cl1_4)al kyl, (C2.E)a Sﬁ?((ﬁ _4)al kyl,
-S-(C1_4)al kyl, -SC>(C 2 (C1_4)alkyl
and 20 either L or Lg (buy «at the sane tine)
may also be H or L %ﬁd‘

B—X " 12

(1A)
wherein
B is (C1-10)alkyl, (Csz)cycloalkyl or (Cq.4)alkyl-(Cs.7)cycloalkyl,
a) wherein each said alkyl, cycloalkyl, and alkyl-cycloalkyl may be mono-, di-
or tri-substituted with (C+.3)alkyl; and
b) wherein each said alkyl, cycloalkyl, and alkyl-cycloalkyl may be mono- or
di-substituted with substituents each independently selected from hydroxy
and O-(C4.s)alkyl; and
c) wherein each of said alkyl groups may be mono-, di- or tri-substituted with
halogen; 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-;
X is O or NH;
L is H, —OH, —0-(C1.4)alkyl, -NH,, —NH(C.4)alkyl or =N((C1.4)alkyl)z;
L', L? are each independently halogen, (Ci.4)alkyl, (C24)alkynyl, -O-(C1.)alkyl,
-S-(C1.4)alkyl, -SO-(Cy4)alkyl, or —SO,-(C4.4)alkyl; and
either L" or L2 (but not both at the same time) may also be H: or
L’and L' or
L® and L? may be covalently bonded to form, together with the two C-atoms to which
they are linked, a 4-, 5- or 6-membered carbocyclic ring wherein one -CH,-
group and, in the case of 5- or 6-membered ring, one or two -CH,-groups not ‘

being directly linked to each other, may be replaced each independently by -O-
-25.-



L and L2 may be coval ently bonded to form together

wth the two G atons to which they are |linked, a 4-,
w®2006/028601renber ed car bocyclic ring wherei n onePCIZER2004/001658

group and,"in the case of 5- or 6-nenbered ring, one

or two -CH2-groups not 25 being directly linked to

each other, may be repl aced each i ndependently by -0-

-25 WD 2005/ 028501 PCT/ CA2004/ 001658 or NRa to forma

heterocyclic ring wherein Ra is Hor (Cl_4)alkyl, and

wherein said carbo- or heterocyclic ring is

opt i ona® R fsm aheterpeyslingng whrreld Riiis H 0(@1 -4)aliy), gnecyherein

R24 i s &dcarbMNIPRRE Ry ordiy InchoZ &r dlmh&tﬁlfted W|th (Cu.
- NHCONR vvhere|n5 O is selectéed from (C1_8)al kyl,

(C3_ 7)c“ﬁf al kyl and (Cl1.4)al kyl - (C3_7) cycl oal kyl ,
whrei nis R4, dNiegORPaINHEOGRY aﬂkg¥1oﬁymngw1R2mem
nono-, G- Or trj-substjitu Wi t
510" or R e -l Ko Bl S g ol g
10 Rc I wheTyid rsaidycydbalkyNelxDRIRA-cykl eyl magbel rsono-, di- or tri-substituted
6) al kenyl, (C3_7)cycl oal kyl,
(Cl 6) a Q\Pﬁyd 1("’%%[7) cycl oal kyl, phenyl, naphthyl,
pyri di ngl'is i o1 R%) @Idefnheqm’n@Mql (C1_4) al kyl - napht hyl
or (CL. @zqu 'mét”‘%{y' digy!; each of which optionally

‘ bei Nng rnmonosubsti ut ed vvlth nlstro and each of which
10 opRT onaik hydrowy erigNMSALRS wikreind® is (G1.allyk ( G1aaliamnyin Gah)cycloalkyl,

: gbﬁt :jt(@%’)taﬁ(yﬁ(@% %cycra%ﬁ@fe fﬁ@«m |n¥pl$t@e%;rﬁﬂ%|f © maﬁk@l SRR,
o ( CI oxy, yyna_pbﬂ;yll\q}qu 4 allg@chrm_ e@y%pquch optlonally being
C(O( Qg(ﬁ&nd%).l@étkl)‘tba Rith nitblZand-xckh GlwHib@bktona®sking mono-, di- or tri-
NS R S T 1 T
15t hr ee Haldag@ncwho,r(ﬁ; s)A@Kkyl| RS,.5)alkeriy(, RNAJ (s )aiMty), -COINHLLI N

RNL and GG S B8 habARPORAGNL LS S Sfly i O

(C1_6) a{l\l,((@M\eml)g?yvbgr@Indgh &gikyl apd §q -(Cam)dlkyl are optionally substituted

(CL.6) %lﬁ'VéneatBXIllree%@ @Hélorﬁi" d (Cl 6) al kyl,
(C3_7) cycloal (C3,7)cycl oal kyl, aryI

and (c10r63 aﬁkv X@W‘“) a\iﬁéreéh% E@ﬁtﬁ oA Gagh indgpendentii edected
20 M th ONgor@H, (@sﬁll@U?@Jﬁbe!Sélhﬂ (@Q@Blkquéggsymﬁn&l, ¥ryl and

Sht MR e e

(C1.s)alkyl-(Cs- 7)cycloalkyl aryl and (C.¢)alkyl-aryl are each optionally
substituted with one or more substituents each independently selected from
halogen, (Ci.s)alkyl, hydroxy, cyano, O-(C.)alkyl, -NH,, -NH(C.4)alkyl,

25 -N((C1.4)alkyl)z, -CO-NH,, -CO-NH(C.4)alkyl, -CO-N((C+.4)alkyl),, -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

30 which optionally containing from one to three further heteroatoms each
independently selected from N, S and O, and each of which being optionally
substituted with one or more substituents each independently selected from
halogén, (Cie)alkyl, hydroxy, cyano, O-(Ci.)alkyl, -NH,, -NH(C1.4)alkyl,
-N((C1.s)alkyl)z, -CO-NH;, -CO-NH(C1.4)alkyl, -CO-N((C1.4)alkyl),, -COOH, and

-26=



25 -N((Cl1.4)al kyl)2, -CO NH2, -CO NH(CL.4)alkyl,

-CON((CL.4)al kyl)2, -COCH, and -COQ(Cl1_6)alkyl; or
wWOoRDsmeE30RNL are |inked, together with the nitPOOEA20108/001658

whi ch they are bonded, to forma 3- to 7-nenbered

nmonocyclic saturated or unsaturated heterocycle or a

9- or 10-nenbered bicyclic saturated or unsaturated

het er ocycl e, each of 30 which optionally containing

fromone to three further heteroatons each

i ndependent|y selected fromN, S and 0, and each of

whi ch b'&%(%plakﬁhally substituted with one or nore

SUbd pHaraadsutieny ctdpianesuien bhir flept ed from

hal %n Cl 6 aI kyl', hydroxy, cyano, O (Cl.6)alkyl,

Nﬂ@gt P hgtal kyl, -N((Cl 4)al kyl)2i -CO NH2,

O@aéﬂl—&“@d Haded &l or L@I—Nér(cﬁﬂae #hat kK¥bn12 is hdleHO- fmq )atkg and

- Yoo, pel A Roat aolED e el el

vvlth thell-momca@awammm da,s)bwcldalkyonvsHob(@ o)adkyl,L2 i s

7 B Dl P e R B

- NH2, (Nh-lé)ejtyl@)'\dI(@gld)WClohlkl(/I@’Bd e]iﬁny ckleatel yrom H and methyl; and

m@%&@@& gﬁﬂlly su%ﬁ@gg@é@l ¥ 'Bq?k(g‘:ﬂz)p éCH)cycloalkyl wherein

10 - NHCONRR!$ R2R owﬁe$ é|te1r84R2<1FOiumnsr€I9élol(@blthfqugmthfb C3 or C4 position of
(C1_6) ah&kyhg;and (C3 6) cycl oal kyl and R22 is sel ected
fromH.and rreth and Bis (Cl_6)al kyl optionally
sulber RE ist e - W$ézﬁ] ayvbere@rRSBs §(§51 sfadlqﬂ_m Lﬁ\substltuted (Cs- 7)cycloalkyl
(CS 7)cyc| oal kyl wherein 10 p is O- 4h or Bis a

drofuran rin i nked through the C3 or C4
oV e o CestingH omih ! e Aeafiane FRsuBRs

15 WhBlisprefeRply seldciel fana (doylall@r, (CHISdyBIBhIKYIWhe dC, 5)alkyl-

(C&a)) cI o?l kyl. Wth respect to conmpounds of fornula
[ Y def| ned above, 15 B is preferably sel ected

fram ( @ﬂ]eﬁélalsklyla,lky( CxldB)iyy ahd alkidydyclaallyl (63l b3)rabroy| di- or tri-
(C3_7) %?gtﬂ%wwé@éﬁ@ﬁ a@ﬁn sai d al kyI cycl oal kyl ,

and al kK € nono-, - or tri-
supst i twheé%ln wRid Iﬁlwmy@)adiyk@nd alla«hdydh)aIKWElme be mpap-dor di-

20 al kg' Lp&htoRY Iﬁ\Mh séﬁgltﬁh@@acmﬁ‘ag%d@ﬁ dBct Hroffand O-

O substituted substituents each I n pengent y

di
sel ect d&-HrlbY ?Wjdroxy and O-

c) 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
25 two -CHa-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 two C-atoms.

More preferably, B is selected from ethyl, n-propyl, i-propyl, n-butyl, 1-methylpropyl, 2-
methylpropyl, tert-butyl, cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl,
30 a) wherein each of said groups is optionally substituted with 1 to 3 substituents
each independently selected from methyl and ethyl;
b) wherein each of said groups is optionally mono- or di-substituted with
substituents each independently selected from hydroxy, methoxy and ethoxy;
and
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(Cl_4)al kyl; and c) wherein each of said al kyl groups
may be nono-, di- or tri-substituted with fluorine or

WOoRWeAsssbst i tuted with chlorine or brom ne; aneCTYA2004/001658

10

15

20

25

wherein in each of said cycloal kyl groups being 5-, 6-
or 7-menbered, one or 25 two -CH2-groups not being
directly linked to each other may be replaced by -0-
such that the Oatomis linked to the group X via at
Ieast tmo C-atons. More preferably, Bis selected from

W propg I -pro ){ n- but 1- et hyl propyl, 2-
methy| rﬂ’%?/i‘ SagrPftsail Al grozep%map%@mno- @ly@r tﬁbﬁj{by ituted with

cycl opéefuibyihe ?ﬂﬁo@ﬂ]b@h@!@ﬁlwﬂp%?loﬁhe wheb@ine: @r?d?h of said

gr QupsS .S i on . i e

substit uréeﬁ?' " &5 g ?’(?13 ‘i eroyp%fé?"&%eé ' SHEmEST(H one or
and et hwb-Ch)-gnahes mtrbemgdirecﬂy ligke ko o pihiet may be replaced by
opti onal L tu t subst.i tuent s
each in epéﬁﬂenﬁrg F ¥@§g¢%3h§%“%¢ waaﬁ@?ﬂ&% Eéﬂﬂns
et hoxy; and -27 V‘D 2005/ 028501 PCT/ CA2004/ 001658
mﬂ@é\)&ﬂﬁﬁﬁ@{)@&ﬂ%@%l gelé#tFa brofl YRS - rﬁ&“yl@tﬂwbs o xm?tF!geth?Ir

tri-substitu uori ne or nono-s
wi RrAPY HI-Bethiierapy!, Briegtviropd 1 -vimetiailmionyh, lexdimetiyipsapytl 2,2-

CYdih@mlybbﬁprﬂ Q@@lnﬁﬁyﬂﬁop@ﬂ ’1 @-trfﬁ{etﬂwﬂ}’@melr &Hylpr‘aﬁﬂ Pbthyl-2-
RV ot Bs e D Mey Brood Lty e AENGoRP Yty 1
| i mtgbutgl, nhteftrgmmfn %mthalbatyld l f@&ﬁﬁlem\ﬁ@u@r at1odmethBibLisyl, 1,3-
ev I a e 0

cﬁﬂfeﬁyl }yﬁ&% aeTe y%@@@ﬁy @?wl}bum g‘tz. %Spiathylbutyl, 1,2,2-
1 mmpﬂnylbptybpﬂ 3-trithettpitivl, pﬁ'bb-y:ﬁmetﬂylﬂutyil mrshydnpthglpyﬂyl and 2,2,3-
1, @m@ihﬁhﬁehﬁg%whes%’aﬁxl %&gﬁi ndy bt tﬁB% ltuted V\flth chlorine or
1 @P'ﬁgﬂﬁp?rd]ﬂw 2Pf §tf H9'I'HGZSUP§tIfH%”tf$1)EXpm©§§yIOf p@fe(r@drﬂuorlmted alkyl

et éWup)S'lﬁ’cllﬁﬂét BM' RPE A Imited ‘tc?tZthﬁloro%th%T @LffrBFcJBYJpW
- nethylbutyl 2-met hyl but'yl, 3-nethy

HL!ﬂr?Pé‘PFH’w butyl, 1,1-dimethylbutyl. 1,3-
dlnethylbutyl 2, 2 dinethylbutyl 2, 3 dinethylbutyl

’I% gdl[rE th ?%Q)P%eﬁf§ff%fa%§' Elgc%‘[r%[(%%{ll.lw%q\h%l cyclopentyl, or

2 ®plﬁh¢wl orgs k@lécrjen frdbm amnjfomqvﬁn@fokr)rhmlaﬁg\tm_)féldoume/dbntyvo rS:Hz groups
I - be substituted wt
mkﬁg%?ﬁgélgﬁﬁ%ggﬁ%% a@é&kfggx th 1, 2 or 3 fluorine

substi t uents Exanpl es of pr eferred flugrinated al kyl
groups .inclu but are net ‘linited t 2-f r oet
3-fluor propyl 3 3- [% KQ

From the above list, cycloalkyl and aIkyl-cycIoaIkyl groups optlonally comprising 1 or 2
O-atoms are optionally substituted with 1, 2 or 3 methy! groups. Especially those

U

cycloalkyl groups, optionally comprising 1 or 2 O-atoms, are preferred, wherein the o-
C-atom is substituted with methyl.

Further examples of preferred substituted cyclic groups are , and
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trifluoropropyl. In addition, even nore preferably, B

is cyclopropyl, cyclobutyl, cyclopentyl, or 20
weywbossayl or is selected fromthe foll ow ng POr/Oub@s/001658
wherein one or two CH2-groups of a cycl oal kyl group
is replaced by oxygen: Fromthe above |ist, cycloal kyl
and al kyl -cycl oal kyl groups optionally conprising | or
2 Oatons are optionally substituted with 1, 2 or 3
met hyl groups. Especially those 25 cycloal kyl groups,
optionally conmprising I or 2 O-atons, are preferred,
wh¥éetanere preterably B.inselRstpd rempieri-puiyh exslanrany! REHPRMLY. cyclopentyl,
Fuwcrb%xmam%ﬂaycmpeﬁfyeéﬂf-mét Sibhex glt ed cyclic
groups are ' , and . -28 WD 2005/0285
PCT/ CA2004/ 001658 Yet nore preferably Bis selected
f r mosttpeéterably B/ cyciysdnepr opyl ', cycl obutyl ,
cycl opentyl, cycl ohexyl, 1-nmethylcyclopentyl and
1- net hyl cycl ohexyl. Most preferably B is cycl opentyl.
5 Acmadin tognt @nmbodimembofdhisiventdn X 5i& i nvention X i s
O According to anot her enbodi nent of this invention X
is NH 10 L is preferably selected fromH, -OH -OCH3,
- OBarding OEBBENe! eraBH(iraeR)oP this INKETIHBN X is NHC2H5, - NHC3H7,
-NHCH(CH3)2 -N(CH3) 2, - N(CH3) C2H5, - N( CH3) C3HY and

- N(CH3) CH( CH3) 2. More eferably, L is selected f
10 1, LS orferertiyabiasien TRDELERB, OGS {RSHs Lk dOEHCg SHCH,

- Qe HA Nﬂegw,t Lt dmgt mCﬂg)gra\kths)cL-Hg, N(BH;)EsH A8

L2 are %r ferably each |ndepen ently selected from
hat™ g -C= CH, - OCH3, -OC2H5, -SMe, - SOMe,
and SCEN@ whereby either L' or L2, but not both at 20

h 0 H. I CH3;
BT O E RN

15 H. Therefore, even nore preferably L is -OCH3; L' is

C'_@Ibst'd?efer'agy: L‘Tigtoeﬁgl%;ati\?ewjmbé pirgferag@, s H.

L' and L2 are preferably each independently selected from: halogen, -CHs, -C= CH,
-OCHjs, -OC;Hs, -SMe, -SOMe, and SO.Me whereby either L' or L2, but not both at

20 the same time, may be H.
More preferably L' is CHs; -C= CH, -F, -Cl, -Br, -OMe, -SMe, or -SO;Me; and L?is H.

" Therefore, even more preferably L° is -OCHg; L' is CHg; -F, -Cl, -Br or —OMe; and L?is
25 H. '

In an alternative even more preferable embodiment, L® is H; L' is CHs, -C= CH, -F,
-Cl, -Br, -OMe, -SMe, or -SO,Me; and L?is H.

30  Most preferably within the scope of this embodiment, L® is H; L* is CH3, -C= CH,
-SMe, or -SO,Me; and L2is H.

In the case L° and L" are covalently bonded to form together with the quinoline

residue to which they are linked a ring system, this ring system is preferably selected
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In an alternative even nore preferable enbodi nent, L
is H L is CH3, -CCH -F -d, -Br, -Ow, -SMe, or
w0 S0BM8soand L2 is H 30 Mst preferably w thi PCT/K82004/001658

scope of this enbodinment, Lis H L is CH3, -C= CH,
-SMe, or -SO2Me; and L2 is H In the case L and L' are
coval ently bonded to formtogether with the quinoline
residue to which they are linked a ring system this
ring systemis preferably selected -29 WD 2005/ 028501
PCT/ CA2004/ 001658 from (Rb )o_Z Ro ( )0.2 , and (Rb
)of®M: 5 wherein Xa, Xb are each i ndependent |y sel ected
fromggH2, O and NRg;, nost preferably 0; Ra is each

i ndep ndently H or EEEL 4) al kyl ; (RRb i s each

i ndependent |y (Cl A 10 L s. as defi ned,

pr &ke ' ar ti.cul, In the case L
and e cval ent dtof ether with the

system thls rin systemls pr €' y[sel ected. from
15 and wheréin -30 (Rb)0.2 WO 2005/ 028501 ,and
PCRHCA2004/ 001658 Xa, Xb are each |ndependently
se ;g\ed fromCH2, 0 and NRa; nost preferably O;

5 wherein

X3, X® are each independently selected from CH,, O and NR®, most preferably O;
R? is each independently H or (C4.4)alkyl;
R® is each independently (Cy.4)alkyl;

10 L2 is as defined; preferably H or methyl, particularly H.

In the case L® and L2 are covalently bonded to form together with the quinoline
residue to which they are linked a ring system, this ring system is preferably selected
from:

(R"),
15

and

wherein
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Ra is each independently Hor (Cl.4)alkyl; Rb is each

i ndependently (Cl_4)alkyl; L' is as defined;
w@e@bmeesahbl y H or nmethyl, particularly H 5 MorBCT/CA2004/001658

preferably, L and L1 are covalently bonded to form

together with the quinoline residue to which they are

linked, a ring systemwhich is selected from , and 10

wherein each Rb is independently (Cl.4)alkyl and L2 is

as defined; preferably Hor nethyl, particularly H

Most preferably, L and L' are covalently bonded to

f oKXt cRjetenelt ingdprandently sglectedifionmeH:, [QeaidNR®; mestwreterably O;

t hRy ar|§ehbmﬂﬁ§€?eﬁdéht%§ﬂ@§SHkyﬂe' ected from15 , and

whey ei n preferably H R24 is

pr%fer dpegcsigfierRandenty {(em)ad, - NHCOR20, - NHOOOR20,

- NER2' i3 ddfhedNHSRMNR R32imeWehaitbuliR0H] s sel ect ed

from(Cl_8)al kyl, (C3.7)cycl fgg E and (C1. 3)al kyl -
5(C3_7)cycloalkyl, wherei n said cycloalkyl and

al Myte pryfetanal, KY hndyElyarb eovamndy borstied t@forﬁnf iogétrbmlgﬂ & gdinoline
def i ne

with (Cl 3)alkyl; and R21.is H or

abrg\%& g?‘ﬁ')"aké‘%k’zf?a‘l"ge% acfP‘%%?ﬁW’“ '§tse'6?t8f’ EPRpIy H.
-31 m 2005/ 028501 (R§;J/ CA2004/ 001658rNpr e preferably,
- NHCOOR20, -NHRZ21 or

R20 is sel ectedifrom nethyl,

W propyl, 2-

et hyl prop
) cyulopro$%£, cycl obut yl,

cycl opentyl, cycl ohexyl, cyclop yl met hyl,

cyclobutylnethyl cyclopentylnethyl and

cy, 0

10 \&A‘%Qcyc Foal [}yl~| é’%ﬁﬁ%ﬁy tSCM "gyl 3?? égéq?gs?re{e{ﬁb&d"' or
WI mathyl, D@'tI@JIaFQ/u'H)st ituents each i ndependent ly selected
fromnethyl and ethyl, in particular mnethyl;

Most preferably, L® and L* are covalently bonded to form together with the quinoline

residue to which they are linked a ring system selected from

15
wherein L2 is H or -CHs, preferably H.

R* is preferably selected from R, -NHCOR®, -NHCOOR?, -NHR?' and
20 -NHCONR*'R%;
wherein R? is selected from (C.s)alkyl, (Ca.r)cycloalkyl, and (Cy.5)alkyl-
(Ca.r)cycloalkyl, wherein said cycloalkyl and alkyl-cycloalkyl may be mono-, di-
or tri-substituted with (C1.3)alkyl; and
R*'is H or R? as defined above: and

25 R? is H or methyl; most preferably H.
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and 10 R21 is H or R20 as defined above; and R22 is H
or nmethyl; nost preferably H Most preferably R24 is

WO NiSQEE301 - NHCOOR20, or - NHR21, wherein R20 apdI/R32004/001658

1,1
0 cyB S ep

are defined as hereinbefore. 15 Preferably, R24 is
selected from a) am no, N-nethylam no, N-ethylam no
N- propyl am no, N-(1-nethylethyl)am no, N
(1, 1-di net hyl et hyl ) am no, N-(2-nethyl propyl)am no,
I\I-(l m et hyI propyl )am no, N

2-di met 0op amn
N HIr e AU R By TP S, “NCOOR™ R 91-BHE IR,
20waéfb|ﬂo N- cycl opropyl am no, N-cycl obutyl anino-,

%clo en ycl ohexyl am no-
N BRI Tl M. Heprom et b gy BsoPHo2
N- mémybkdppemnytbmyﬂli]yid)rmThMOp)&,mm dlmethylpropyl 1,2- dlmethylpropyl

am no; r bon
o N ol AR 5] B R Bl B S SRR Yetopropyr
memvlneldiguummgth!dawc@nymtﬂmeﬂwl apd opjdheay!metnyl, aachnd said

2_ E@Eo@bk}llpefn‘apa)ﬂ% carcgﬁlo nkX/' %rogpr% (&g Yptionally substituted with 1 fo 3
2, glb@tlt,q@@tﬁ?ﬁg} l@ﬁ%%lgprﬁlyﬁﬂegw irgm metpyl and ethyl, in particular methyl;
d| gﬁg hyl pr opyl car bonyl am no,

dlrretholc%: Icarbonlamno

ﬁy 59 &RVRANdcycl obut yl car bonyl ami no,

CYRFqpR ok YeGHiT; b,mgyb,@rngH cycl ohexyl car bonyl am no,
cycl opropyl net hyl car bonyl am no,
cycl obut yl net hyl car bonyl am no,
Cymlbstmaeifégalblymzhw -DIBICORTY HIUHT OOR>*Q00-NHR?', wherein R® and R* are

cy hex ar bonyl am no; and c)
{}%{g‘xgc%{lb ]Lorﬁ no, ethoxycarbonyl am no,

15 1- net hyI et hoxycar bonyl am no, propoxycarbonyl am no,

20

tep,ltevfeg @)ﬁecgrskg deq{gn{;] nocycl opr opyl oxycar bonyl am no,

cyc 'I'oxycar bonyl a
Cy@)l @p‘@m ngbpwgmwn%@mﬂqﬁmno N-propylamino, N-(1-methylethyl)amino, N-

cycl Qh@%%&ﬁﬁ@tﬁ&l%ﬂ% eF\VIIZUrﬁe’thylpropyl)amlno N-g metheslgrogesl_)l_ammo N-
cycl opropyl met h ox car bon

R A A T Y AT L L Ry e
cycl ep@id, N@Ebb@pyléﬁf Mwa%mﬂamﬁhﬁd N-cyclopentylamino-, N-

cyel ShTR IR T BRI st Lot b sming. v

- di sulisyciopentgchethyl)amino, and N-(cyclohexylmethyl)amino;

25

30

b) methylcarbonylamino, ethylcarbonylamino, 1-methylethylcarbonylamino,
1,1-dimethylethylcarbonylamino, propylcarbonylamino, 2-methylpropylcarbonyi-
amino, 1-methylpropylcarbonylamino, 2,2-dimethylpropylcarbonylamino, 1,2-
dimethylpropylcarbonylamino, 1,1-dimethylpropylcarbonylamino,
cyclopropylcarbonylamino, cyclobutylcarbonylamino, cyclopentylcarbonylamino,
cyclohexylcarbonylamino, cyclopropylmethylcarbonylamino,
cyclobutylmethylcarbonylamino, cyclopentylmethylcarbonylamino, and
cyclohexylmethylcarbonylamino; and

¢) methoxycarbonylamino, ethoxycarbonylamino, 1-methylethoxycarbonylamino,
propoxycarbonylamino, terf-butoxycarbonylamino, cyclopropyloxycarbonylamino,
cyclobutyloxycarbonylamino, cyclopentyloxycarbonylamino,

cyclohexyloxycarbonylamino, cyclopropylmethoxycarbonylamino,
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with nethyl. 5 Preferably, R20 and R21 are each
i ndependently selected from nethyl, ethyl, n-propyl,

w0 25028501 n-butyl, 1-methyl propyl, 2-methyl preElCA2004/001658

10

15

20

25

30

tert-butyl, 2,2-dinethylpropyl, 1,1- dinethylpropyl,
1, 2-di et hyl propyl, 1,2,2-trinmethyl propyl,

cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycl opropyl nmet hyl , cycl obutyl net hyl ,
cyclopentylnethyl and 10 cyclohexylnethyl each of

sai d | k or al kyl -cycl oal kyl groups optionally
bei n§ yél?chﬁ}%" %PXV&F'erUYﬂ%'i”i”PLﬁyé'GthY'ﬁ’e Ygproasylagingy end
Mor ecmﬁaylmthXymngﬁmlﬁl are each i ndependently

2 SRR R RV o A ostoR P re Ry e meBontrtped

toWQWWS@?brred enbodinent the group Rc is hydroxy.
According to an alternative preferred enbodi nent, Rc
is_-NHSOPRg wherein RS is nmethyl, ethyl, n-propyl

i - Biespahly, RA. aat B’ arereasbtitigppndspily selectertroni petbplyéthyl, 2fropyl,
t elfpfropkwtn%utyl eﬁ-ﬁl%m{/’propﬂﬁ Errﬁé%ﬁyfhyrl)pyl ZeRbORE @?: dlwethy|propyl, 1,1-
ycl opropy open

cy?ﬂ“&@'b"@ D"nwé@rﬁimethwfﬂpdlbu?;&tﬁ@ﬁw%mpw cyclopropyl, cyclobutyl

Cyﬁybbp@ﬂ?lydzy&fbhb&ﬂl,,cyﬁlwﬁﬂoﬁﬁﬁléﬂﬁbﬂ@}&dﬂutylmaﬁﬁ Pent?llmethyl and
ridinyl hen h napht ,
yPe F%M’H% Yhyach & sl PR %ﬁ'- "P%wﬂﬁ@a"y being

marnanq- oddi-substittited with sty oit etblylwi t h subst ituents each
i ndependently selected fromfluorine, nethyl, ethyl
and propyl; and ' 25 b) each of which opti onal Iy
belerg preferably oR™ dind R sare teatieidepantierntlylsstected et s metioh othyl, n-
I NGERE N | % oSEhef i f1 uoronethyl,
ng?h@Ey%gﬂg tr|¢|ug@gﬁ&?ﬂ@¥§¥géﬁﬁw@?%gbch of which
optionally being nonosubstituted with a substituent
SEAR6IdR to farp%fb@&i Shb&Emert! GEGRARO YR tro,
et henyl , 1-propenyl, 2-pr open)slJ , p- I\ﬁzro{y 30
CI}th}B CI}hKC}B)Z - NH2, -NH(CHG) and - N(CH3) 2;
OrAdRSrdﬁrfg tobﬁaherhémlp)refemérﬂbdunﬁéﬂt R‘h@. RN@OQR’E each

n endgnt |y sel ctedfromH
C@e% gsllsorg ylle (Idipg}oé{lp k@;ppy(l,@bu;tylcgfm%gq 9;|>yl 2-methylpropyl,
phent}-johtyl athenyl Cﬂ:prib))em}{,)ﬂ prpb@fyy leycloprbigyl, &y Blob@yideyclopentyl,

( g}e@eé@{ytﬁ/clc&p%gtﬁ%i ca/gﬁ g/t&lrﬁeb@é r(fwlopfrq&dm%tgylvﬁclohexylmethyl

20m§nﬂmomylpmloﬂmaz Gban04aBFE8naphthylmethyl or pyridinylmethyl;

a) each of which optionally being mono-, di- or tri-substituted with substituents
each independently selected from fluorine, methyl, ethyl and propyl; and -
b) each of which optionally being mono- or disubstituted with substituents each

independently selected from hydroxy, trifluoromethyl, methoxy and
trifluoromethoxy; and

c) each of which optionally being monosubstituted with a substituent selected
from chlorine, bromine, cyano, nitro, ethenyl, 1-propenyl, 2-propenyl, ~-CO-NH,,
-CO-NHCHS3, -CO-N(CHj3),, -NH,, -NH(CH3) and -N(CHs),; or

R® is -N(R2)}(R™),
wherein R and RM are each independently selected from H, (C1.s)alkyl,
(Cs7)eycloalkyl, (Cq.3)alkyl-(Csz)cycloalkyl, phenyl, and (C4.s)alkyl-phenyl;
wherein said (C1.4)alkyl, (Ca.s)cycloalkyl, (C+.3)alkyl-(Cs.r)cycloalkyl, phenyl and
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(CL. 3) al kyl -phenyl are optionally substituted with
one, two or three substituents each independently

wa@edosorssol f r om hal ogen, (Cl_6)al kyl, hydroxy, PGEHOA2004/001658

10

15

20

25

O (Cl.6)al kyl,.-NH2, -NH(C1_4)al kyl, -N((C1.4)alkyl)?2,
-CO NH2, -CO NH(CLl.4)alkyl, -CON((C1_4)alkyl)2,
-COCH, and -COQ(C1_6)al kyl; or 5 RN2 and RN are

i nked, together with the nitrogen to which they are
bonded, to forma 5 or 6-nmenbered nonocyclic

hetero&ycl e which may be saturated or unsaturated,
opt i onafh-g2akymhany ?Fﬂfﬁ“@mﬂyéﬁbﬁﬁlﬁe@ witleend, iwe Rethree SUbS’iltuenfS

het er oaéa@ﬁmdep@menuyﬂm@m hé(lo?&{ g, e?éi‘kyi fh%r‘o%f c%

ree

0, andcgzﬁ(asga 'g jtuted w

substit t Hifen iyt I"§'/ (Q@P%'E}’ﬂ)édcpr'%'ﬂﬁ haI ogen,
( ﬁ&l(_G) aﬁKb‘TFH(CllQ)afkykﬂ FGI?W((OR?()QW)%@Q% ﬁ)dabkxb(g 5)&k; or

- N - a - "

-0 R LR ey kS e el g oBFie Wiy g ponciec, t

- COQ( faim @)5adr byrhembdoee mpnedyetialdigrovyddwinicti imay de cpiaradéd or

¢ hi . ' _ ;

- B RRr O ot el Hl Rorm a5l 6 gt Pilrestoms each

- Npsogdcgpe@ggntly selgetedromid, Zgnd @pansinptionally substituted with one, two

- NHS
j NHS%HE)?% lsg%sﬁl'tn%ﬁfs%)ﬁh 1ndeﬁl§§cqqf(l))( %ﬁl}%@é&%n@)ﬂ&l[&%ﬁ A e?lkyl

ant RS BRE)C{Cro ohh eNESeyhe F oifoRe PO-NHs,
sel eciGEINHIOMaKYHSEB N L RIyNR YEOOHNEIRCZC O B(C, 6)alkyl.

met hyl cycl opropyl) and - NHSO2N(CH3) 2. 20 Therefore, a
preferred enbodi nent of the invention includes

c op@ymeferabfy withintié acopeAf tHRRdmEbdinatethe igroupRBs selected from

C % 0 0165

Y5Oy AL AR SRR RETLAIRLLLISEP -

aneycloprapyl, WHMHSCVCNMG\IHSN{GMWVOMWM)PZl

Wh d

1AL LA 008 SERRUATIN yTBIGER).
Most preferably, the group R® is selected from -NHSO,-cyclopropyl, -NHSO,-(1-
methylcyclopropyl) and -NHSO.N(CHj3),. ‘

Therefore, a preferred embodiment of the invention includes compounds of formula
1A:

wherein

B is cyclopentyi;
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5 di met hyl propyl and cycl opentyl nethyl; and Rc is
hydroxy. An alternative preferred enbodi nent of the
WO pwsnedson i ncl udes conpounds of fornmula | A ECTOABO4/K01658

12 (IA) wherein Bis cyclopentyl; XisOorNH, L is
-OCH3; L1 is CH3, -F, -d, -Br or -Ow; and L2 is H
15 R24 is -NHCOR20, -NHCOOR20, or -NHR21, wherein R20
and R21 are each independently selected from nethyl,
ethyl, n-propyl, i-propyl, 2,2- dinethylpropyl and
cyclo entﬂlnethyl; and Rc i s -NHSQ2-cycl opropyl,

et hyl cycl opropyl) or -NHSO2N(CH3) 2. -35 WO
2005 %@ﬁ?lﬂ %camacerzwusmﬁé&emm {reg pal ter nat i ve

pref,erred enpodi nent t he_j nvention 1 ncl yde

Do NG ~NEcR on N whaepio e o B2 aro each
Cycl onanaeﬁendéﬁtwselect@a fridel: mbsthlys emkéeh “pro | yI £5. CH,

% s Nm@yfpr%%wgopwﬁmﬂpaz@ | s H R4

vvhere| n R20 and R21

ar R® saydroxy.ndependent |y sel ected from nethyl, ethyl,
n-propyl, i-propyl, 2,2 10 dinethyl propyl and

cycl opentylmethyl; and Rc is hydroxy. Still another

al e pkteinative ppaferfeskenelebdinndsd of time rrtveofiontiheludaswoentpbamds of formula
i n@l.udes conpounds of formula IAX C 15 B-X 11 12 (I A)

10

wherein

B is cyclopentyl;

Xis O or NH;

L® is -OCH3; L' is CHs, -F, -Cl, -Br or -OMe; and L2is H;

15 R*is -NHCOR®, -NHCOOR?, or -NHR?', wherein R? and R?*' are each
independently selected from: methyl, ethyl, n-propyl, i-propyl, 2,2-
dimethylpropyl and cyclopentylmethyl; and

RC is -NHSO,-cyclopropyl, -NHSO,-(1-methylcyclopropyl) or -NHSO,N(CHs)..
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-36 WO 2005/ 028501 PCT/ CA2004/ 001658 wherein B is

cyclopentyl; Xis Oor NH Lis H L' is CH3, -C= CH
WO Fosogispr - Br, -Ove, -SMe, or -SO2Me; and L2 i BCFACA2(®4/001658

Rao i s - NHCOR20, -NHCOOR20, or -NHR2', wherein R20 and

R21 are each independently selected from nethyl,

ethyl, n-propyl, i-propyl, 2,2- dinethylpropyl and

cycl opentyl nethyl; and Rc is - NHSQ2-cycl opr opyl ,

- NHSC2- (1- et hyl cycl opropyl) or -NHSCQN(C}B)Zi Wi th

the rOV|so that 10 when L' is - -Br or -QOWwe;

Jltgrnafysaurdered enprtinRIR ﬂaﬁmvm inclugipseanppPURGDO!
amdnﬁﬂéuare each independently selected from nethyl,

ethyl, n-propyl, i-propyl and 2, 2- digpthylpropyl;

t hen Rc IS not -NHSCQ cyclqpropyl Exanpl es of nost
preferred conpounds accord1ng to i nvention are
each single conmpoundLt ed N ol | owi ng Tabl es |
to 3. As discussed above ded within the scope of

this invention is a pharac
conprising an-anti-hepatitis C virally effective
anount of a conpound of fornuwPa |, or a
phar maceutical ly acceptabl g’salt or gster thereof, in
adm xture wth at |east ohe phaymacputically
acceptabl e carrier~nedi um N reagent .
According to a further enbodi ment the
phar maceuti cal conposyti oR? ing to this
invention further conmpxiges j; utically
effective amount of_ay Heast o ffer antivira
agent. According to an al ternate enmbodi néM, the
ph@ma@meutlcal conposi tion of this invention my

5 2 |t|0@§ conprise at | east one other anti-HCV
agert YCreRY fes of 30 anti-HCV agents include, a-
(akp@prNR; (beta), 5- (delta), y- (gamma), co-

(omeg) p.r&tﬂ-q(% fero gyl 2
a-'i'H? t FePon® 7 @3 FI E:ﬁ’ahﬁ é nlsggﬁ ﬂéaSOZﬁl"e and L7is H;
R* is -NHCOR?, -NHCOOR?, or -NHR?!, wherein R® and R?' are each

independently selected from: methyl, ethyl, n-propyl, i-propyl, 2,2-

10 dimethylpropyl and cyclopentylmethyl; and
RC is hydroxy.

Still another alternative preferred embodiment of the invention includes compounds of
formula IA:

15




According to another alternate enbodi nent, the
phar maceuti cal conposition of this invention my

w@adwsnessnal | y conprise at | east one ot her i nhiBPCT/OA2008/001658
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HCV NS3 protease. -37 WO 2005/ 028501 PCT/ CA2004/ 001658

According to another alternate enbodi nent, the

phar maceuti cal conposition of this invention my

addi tionally conprise at |east one inhibitor of HCV

pol ynerase. 5 According to yet another alternate

enbodi ment, the pharmaceutical conposition of this

i nYRHENon | may additionally conprise at |east one

| nhl|¢)¢yt3@be,q§,| other targets in the HCV life cycle,

[ nﬁl (‘t; but not limted to, helicase, NS2/3 protease
ri bosone entry site (IRES). 10 The

pgla"ﬂmw%lmﬂl -C=0DRO§| 101,08, ?@Mbhiswlé awfsuzw@nawl.@ﬁt ;

a par.en or,, Vi a i mpl ante

r elglé i\ﬁf&ﬁ%{ f\'ﬁﬁa?fvﬁ%f’ R o’naﬁ?ﬁrz'éhﬁ%o ?ﬂdsﬁrggir? 8fcby

i nj ect iindepesdgntigkelected fromh@eipiia eimgc B4ptdpyRl-pRAIPD2I ti on

of thi i convent i onal
SdrantYlﬁlE |;;gl clgﬁg)qnb/?m&h%lp?rﬁdo

non-t oxi ¢ acc le carriers,

adRt ul@aNH§OerpyC|Qmmy¢I NESOp-(- metmelcxzcam:espyl)tdneNﬁSDgﬂ(CHQ)g
fofithabiRizoRy be adjusted with 15 pharmaceutically
accept gbl e acids, bases or buffers to enhance the
st‘%ﬂ!ﬁ”l'-rt'? FofCls 1% or f@Meugnst ed conpound or its delivery

f oganis M SREP INPRCRIRZ AL Welh?{&‘eéﬂa RENGL UEGS

subcut aneous, i ntracutaneous, Intrave
i nt r amiRdapeadently selpgted fremcmptay), ethvlnlﬂwomhonroayl and 2,2-
i nt rastoﬁrhétaylpropm rat hecal and, i ntral esi onal injection
or ysn on 'Wén 8hn| 20 The phar maceuti cal

bSi 5 %%@’C rotpMeformof a sterile injectable
preparat|on for exarrple as a sterile injectable

a 0 s_suspension.. Thi suspensi on
bgé%%neﬁlog g’ acco gcﬂ'ap?%%?é’g??ﬁ? B%E’tﬁ'ﬁ ?WﬂarFl‘?@C}h?‘gg'e
usiongourdiisterbih éhediofpreng Taigesot toiket ti ng agents (such as,
for exanple Tween 80) and 25 suspendi ng agents. The

phar maceutical conposition of this invention may be

orf disFusehti Aoy drdiefadivithainthe aeape|of thitcipeertiahise plesmgeeutical
f Qfompbﬁﬁdm»lébnﬁkﬁbsm@étn dnBihebhtith tﬁﬁ’raﬁ@eﬁé&%%% of 2B Rind of

g rrg;? ' eous, suspensi ons and sol utions e case 0

t 4B PO7 P%?rm%ﬂ&@a"y&ﬁ?nt@'%S%lmraﬁtewemcé iB GRmbEHrg with at

udeabt bme phuti@atatitalyeacesdalOcdtrietrasdibim ok-aildiliagpddent

agents, such as nmagnesium stearate, are al so

typi caI |y added. For oral administration in a capsul e
According to a further aspect of this embodiment the pharmaceutical composition

according to this invention further comprises a therapeutically effective amount of at
least one other antiviral agent.

According to 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, o~ (alpha), B- (beta), 8- (delta), y- (gamma), »- (omega) or -

(tau) interferon, pegylated a-interferon, ribavirin and amantadine.

According to another alternate embodiment, the pharmaceutical composition of this

invention may additionally comprise at least one other inhibitor of HCV NS3 protease.
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form useful diluents include |actose and dried corn

starch. When aqueous suspensions are adm ni stered
wo@e@bloggsot he active ingredient is combi ned w tPCT/CA2004/001658

enmul si fying and suspendi ng agents. If desired, certain

sweet eni ng and/or flavoring 35 and/or coloring agents

may be added. -38 WO 2005/ 028501 PCT/ CA2004/ 001658

O her suitable vehicles or carriers for the above

noted fornul ati ons and conpositions can be found in

standard pharnmaceutical texts, e.g. in "Remngton's

Phar maceutical Sciences", The Science and Practice of

Phatdoeding tokdbimeFaiterhdas meH&]In'eﬁhtHéQsh@rn%@ﬂW corﬁ@ocsﬁtf%ﬂ of this
Pepn mlé |o%% e Ieveu? hb? gbout 01 and
B2 5 g R TR Fomar g gt Ry DI oL G pshnerase.

bet ween about 0.1 and about 50 ny/ kg body wei ght per
5 daXc&ﬁ'dirgg{]f) yepér%tt}%q%ﬁerjngg' ep*rh I regg %’E? rtn%cgesuif)al composition of

N a nDnO
pr isdpiteintien mAY addiicnate eampise HOg@asteuie atl’wodofsﬂweargets in the

TYREYatd Hclet |h@uﬂh§5m3rﬁf WhitsPtb, h §|e£§%°ﬁeb)3°d?cit8%sé & n?ternat5

invention wll be adm nistered from about o0 abou
ti ﬂ%o'ﬁ‘éﬁn"ﬂﬁ'iﬁ GRESX t ernativel y, as a conti nuous
|nfu3|on Such adm ni stration can be used as a

oni,.c or a ute t hera The anpunt of activ

10 oD Crmg B T RUETRR ey Ders i prog oraly.
gapaaremtgdaﬂy brovigam thyganted &lsélgble oes g@ﬁlnfsﬁéﬂ’ﬁnv\zlﬂahm\/rﬁétbétlon by
e t at e
rm@f;e@gz#nr\ rLr%PeﬁlFEgt ::1'31 ijgﬁ l&e*ﬂ cs compoa?grbgﬁtgksl Vﬁn{)\?r\ may contaln
c ofityaionventional abotaxicarpacdutically-2b6épiabid saeriersmuijuvadis or
(WeNclesPiebsh@Bisks, tﬁé'g)pl of SRR toR A% gco%rgd‘fﬂs dfvrn m

about 20% to about Yo act | ve conpoun i1l ed
15 arfehaé'aﬁcqmqllyaﬁiﬁp&hlea@%ds basgsior ghffais gh@waa@ﬁs@g stabs\ltv of the

t hfoRfulAteE cbrRfouma®Y fs d@IQ/eFWMrnbeTHeetGHﬁ p&dnter &S 'ufséochereln

t r eat nent imens for any particular
oo P R PP B B e, PR b 5. Tira-artioar
I niofrasynongalf iheasterhaly intrythetal tdnd itpsssidniainjeotapad Miusion
errlghmdgqg t he age, body wei ght, general health status,
sex £ time of admini stration, rate of excretion,
20 drug conbi nati on, the severity and course of the

' n’ﬁ%‘:ﬂHaﬂﬂa ghh@al 9&%?@&“&) &eb}?ﬁﬁdget%@? ﬁé)stgns nhégtgbqé bRBaration,

the judgnent o
Gefﬁémmpgﬁ a§ ﬁééet“l‘ﬁe'ﬁlecia@'el aque¢%t%elemmnus$mpenm aés

S L@@b&%ﬁdn&héy/bé RBukida %cc&rﬁl Ry RPAEEHRINE ‘Rﬁ&mpfn tﬁ@ Srt usm?

%tltlﬂg Thereafter, the osalge IS I ncreased 8y
2 Htsgerawa.or wefiag éﬁ?ﬁtw p$. d¥texamaler Tweea 80) and
25 cmxspemﬂr@ugestsl s reached. In general, the conpound is
nost desirably adm nistered at a concentration |evel
that will
The pharmaceutical composition of this invention may be orally administered in any

orally acceptable dosage form including, but not limited to, capsules, tablets, and
aqueous suspensions and solutions. In the case of tablets for oral use, carriers which
30  are commonly used include lactose and corn starch. Lubricating agents, such as
magnesium stearate, are also typically added. For oral administration in a capsule
form, useful diluents include lactose and dried corn starch. When aqueous
suspensions are administered orally, the active ingredient is combined with
emulsifying and suspending agents. If desired, certain sweetening and/or flavoring

35  and/or coloring agents may be added.
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generally afford antivirally effective results w thout

causi ng any harnful or deleterious 30 side effects.
wO\b@s/02dse1 conposi tion of this invention conpri BEFCA2004/001658

conbi nation of a conpound of formula I and one or

nore addi tional therapeutic or prophylactic agent,

both the conpound and the additional agent should be

present at dosage |evels of between 35 about 10 to

100% and nore preferably between about 10 and about

80% of the -39 WO 2005/028501 PCT/ CA2004/ 001658

dosage nornmally adm ni stered in a nonot herapy regi nen.

W‘@fhe? Q@ﬁéﬁle%ﬁﬁﬁg deéarné@ Goryrl QI%VE l?\%#éa f&#’rﬁﬁﬁﬁ@é‘ﬁd Shdokitions

cept apl e sa ts esters er eo are
@%{) fePURg ipstag %’%é}hﬁﬁﬁ%q?t‘? icahlexip. 860'@pR@.’Bl“Qtoeérthaéff‘aceUtlca’
t h8015ndees Thé snugnmmrbbﬁo@rbf PRYmRY aﬁfﬂk?ajlt MaH(e:lE/ Bﬁblsligﬂlng
0 to man, to i nhibi
5p §9@3@gﬁg$qu%bp ﬁgggfprevent HCV virus infection.

Such treatnment may al so be achi eved using a conpound

of DBQQ@@&\)&&%@B&%& Per D& J%tdla%gutwobnnﬁ%lﬁ&ﬁ weli nqhs Pgr %ay,

anti vir ot her anti
de@réfeir%de@em ghouhe 1 paf |ahowt|5@nag/k$b®mwﬁtgmﬂdr ddyeof the

Segrbotedbe Fhﬁlb%eroﬁ{pF)@ﬁ’d PRFiPRCKLH oA U&Wh()h&ﬂéra?y for the

accordin i nvention and I ncl ud
10 no?reY?WP%éEF' thsnt O(f K Phmpdiated dissasen) Typisally, dhet Rheymageutical
( om?@ﬁ))sntloiy of thigaiueBdiorowill ®e aGfrﬁM@tered b doBit0Nto about 5 tlmes per

pr%iy oral "em?%@bﬁ %Fgfﬁlswm %6*83;#39*% %%“'nﬁS&ﬁth& % rb§ ua?d asa

ot thepni¢ arréglatesthenapy hEhe &iadrtiof actiey digesdienhihahmian bé detabined with

bulthe %Qﬁle r'ngietglg tJ | é § ﬁéﬁ? do%%é \X/ﬂ‘/grgs(%ger%?q L(JJDOQ the

i nt ernal 0SO I nNa
15 t hegsé igatedrprd the @iattlpwﬁannoégefrﬂd@wmﬁyatlbe Atpieed piepartion wil

Wi édﬁteﬁr@ﬂ@rﬁ léBS@t 594 tol dMofit 95%( §&%%Bm$:>9 Jﬁ{ GANE Fe f%fe{ﬁq/] Such

0sa orm ternati vel (}/ t hese ( i onal agen S may
-bepr§gfﬁa‘i‘°é'@é99ta@d?ﬁ"h?%%?%é te ab%tﬁﬁm?&rwea@mwn@ of a

mul ti pl e dosage form Accordingly, another enbodi ment

it RSl A B P 0 oReEorgHRa oty R et apove
20 a meyrpowadiraf. $geeifit dosageaandltreatnietlt tedinghsdor any partlcular patlent
ph\ﬁﬁl Se%td Rlalvgg@tgéﬁ{%t%k’%%cﬁﬂ %;tl% ac%w gtl%%hfepreecﬁlc compound

a prererr e
de’mriayidntpetage. bqsswmgdﬂt @eperal hasith stattgs e, tieb timepdit i ti s

C Xdnhikistratidh %Fe' HYxEreliHTERg co?rﬁ_’) Aol HRCURSRY AR WG se of the
conbi nation therapy 1Is Cont enpl at ed ereln a conpo
of infection, the patient’s disposition to the infection and the judgment of the treatmg

25  physician. Generally, treatment is initiated with small dosages substantially less than
the optimum dose of the peptide. Thereafter, the dosage is increased by small
increments until the optimum effect under the circumstances is reached. In general,
the compound is most desirably administered at a concentration level that will
generally afford antivirally effective results without causing any harmful or deleterious

30 side effects.

When the composition of this invention comprises a combination of a compound of
formula | and one or more additional therapeutic or prophylactic agent, both the
compound and the additional agent should be present at dosage levels of between

35 about 10 to 100%, and more preferably between about 10 and about 80% of the
-39-



formula I, or a pharmaceutically acceptable salt or
ester thereof, is co-admnistered wwth at |east one

wa@ewsnessonl antiviral agent. Preferred antivi rBCT/ay2004/901658
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25

30

are described hereinbefore and exanples of such
agents are provided in the Definitions section. These
30 additional agents may be conbined with the
compounds of this invention to create a single

phar maceuti cal dosage fornl Al ternatively these

ad%;tlonal ent s separately adm nistered to
SAde P%rma”g@'ﬁﬁfsfe %‘? ing 'ﬁﬂ'i‘qth‘ﬁ?@’ ges®Fe form for

exanple, using a kit. Such additional agents may be

S A PP S A o
f o’thmgaloﬁ are fognulated yether R0ID8 LDDBELRUtRElY Loa208dE @OrTien ghe
p h@% W&Hr?p?o?'tlbﬁ( nﬁg%ﬁ Qﬁﬁmls@er@ﬁ it vidd to%‘érﬁ%?l% herg ek maA to

ound ar nac
acle it HEVeNSHprotegpe exlp dreat war@@nt HE¥virug Iofeptnorh eSushiireatment

mﬂMa@bl%@ b ach&RA Bhgd doRfRUAd 6 tMlsrrﬁégﬁd?\tm cngf)lEQt%'nrmfheanother

C this inventjon, includ
A GaehtcreTayed ik ARBITE! <6ae 455 CessriBg Wi BrDeigns
aI swetiobandihe dedtion bf preferretl ppa@VRBEtICK é@ﬁpo@ﬂﬁﬁ@éﬁcﬁﬁﬁdgqﬂ this
erefg&g reduce risk of vira

R A e A WA i R CTA N
Dabweabﬁ ygemeans: 4 (tau)(‘rm@@dn Yibairirs dmBntBE] dtRdrSnhibitors of

R s PRy o K G 0GR e et n e

bl ldOd Ilfecﬂyblec\MnldnmaIpﬁablatrlmsmﬂltmd He(llcmt K82/3lpsdteasd, or internal

{
SRR 5, L, b Mol MR SPbf o
meSPNAlinas With Q@Qmuw A thisdwentidn toeraptans single dosageufnon.of

f OAIfBﬁlua%vély tHe3E laH(%(ﬂ'%I %&Mg@?ﬁ@ E‘%da?ﬁ!elk/ YaRARRERERN £ mammal as

or ester thereof used as posi t
cdﬁ??ﬁ@’?ﬁ“@%ﬂ?%@?@“@urrogate cel | -based assays or |n
vitro or in vivo viral replication assays.

e conpound of forpula | and

L TATG ot e spst g} B 4 BB ovigesst e ggte! g
et O\ S 3usotagser axtidityiion nmmdaltbly@ﬂgnm%wmig alfcﬁr;]donﬁ?\ﬁf tg@ formula
odas
o 2 PG breMac ol SAEbARL S BRI TheBHC ) oL

00/ 59929 incorporated herein by reference.

PQH ta' pﬁ‘é‘fbﬁ‘é& ¥mb$d’i‘r‘?‘ne§t}’l‘ﬂtst}ﬁ§th§d fus&f*l]?n %é%r%EmgtNS3  protease

((2 pr ot ect ed-am no non-
1aopy| gﬁ‘g}ﬂhe(peq_tg C yigjs infecting a mammal
am no- 2- et henyl cycl opr opanecar boxylic acid )

As discussed above, combination therapy is contemplated wherein a compound of
formula |, or a pharmaceutically acceptable salt or ester thereof, is co-administered with
at least one additional antiviral agent. Preferred antiviral agents are described
hereinbefore and examples of such agents are provided in the Definitions section. These
additional agents may be combined with the compounds of this invention to create a
single pharmaceutical dosage form. Alternatively these additional agents may be
separately administered to the patient as part of a multiple dosage form, for example,
using a kit. Such additional agents may be administered to the patient prior to,

concurrently with, or following the administration of a compound of formula 1, or a
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have been described in detail in WO 00/59929. 1.
Ceneral Multi-Step Synthetic Method 30 In general, the

wW@e@serrsoi nvention is directed to conpounds of PEDCARI0#/001658
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| which can be prepared by a general nulti-step
synthetic nethod. Specifically, conpounds of the
followng fornmula | are prepared by the foll ow ng
process: -41 WD 2005/028501 PCT/ CA2004/ 001658 (1)

wherein W L, L', L2, R2, R3, R4, D and Re are as
defined herein, said process conprising the foll ow ng

st Rippsmacesiticglly acespiabiggpltor estepthera®iof formula 11: or a
salt thereof, with a conpound of formula Ill: R3\ nO

OH 10 (ii), reactijng the resulting co nd of fornula

| \ﬁ&B‘f’éﬁ’ &f?%mglagpor (@ Bharpgeticaty Sﬁ?%%?aétﬁ Gpighibereof, set
c oirh adinohay aisoroe ased 45 4 Mporafory tehgér@amirihetndrb@ compound of
resul.ting c f formula VI _obtained in ste

(1 TR RS BT Hlpaéatbidhe b afotias obie fi¥fogt oy aiso
c opaseddo treatfasprayeat Wal coniznBiioRbP méaigribls ank dreeéforeVeduce the
re SHi V| 2 :

< erﬁ)%f%? gﬁ%lﬁfgcr%ﬁp_or I%P{)/r?tolr)g@r rg&gcrag h%%ﬁrg‘%’ﬂﬁr (iénts vho come in

p- #Antach it AYan malatialg (e.9.tidof] tissHe rautdisAl insisements anbearments,
angberadnlinsturhddid! M PGdrMEhts, 4n8)blEIECdNEdtiBE aBparkilSes and

resul ti n}g di ene conpound of formula VIII obtained in
stBepip}l) . /1 so R12

A compound of formula |, including a pharmaceutically acceptable salt or ester
thereof, set forth herein may also be used as a research reagent. A compound of
formula 1, including a pharmaceutically acceptable salt or ester thereof, may also be
used as positive control to validate surrogate cell-based assays or in vitro or in vivo
viral replication assays. '

METHODOLOGY

In general, the compound of formula | and intermediates therefore are prepared by
known methods using reaction conditions which are known to be suitable for the
reactants. Several such methods are disclosed in WO 00/09543, WO 00/09558 and
WO 00/59929 incorporated herein by reference.

Particularly, the synthesis of the P3 fragment ((2S)-N-protected-amino non-8-enoic
acid) and the P1 fragment ((1R, 2S) 1- amino-2-ethenylcyclopropanecarboxylic acid )
have been described in detail in WO 00/59929.

I. General Multi-Step Synthetic Method

In general, the present invention is directed to compounds of formula | which can be

prepared by a general multi-step synthetic method. Specifically, compounds of the
following formula | are prepared by the following process:
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O R3 R4 10 in the presence of a rutheniumcatal yst;
and (VIIl1) (v) reacting the resulting conpound of

w0 ooosbsgol X obtained in step (iv): 0 15 with aPpCDOp2emd01658

10

of formula XX S O R12 -43 WD 2005/ 028501 OH to obtain
a conpound of forrmula I: L' R3-D (X) ,

PCT/ CA2004/ 001658 R (I); and when Rc is a carboxylic
acid ester group in the resulting conpound of fornula
I, optionally subjecting the conmpound of forrmula I to
hydrol ysis conditi-ons to obtain a conpound of fornula
| wherein Rc is a car-oxyllc acid group. |

Sul f onam des and $ rCompounds of formula |
wherein R is -NHSO2 agdeh ®*herein are prepared
by 10 coupling the” cef reSponding acid of formula |
(i.e. R is hydroxy) witf an appropriate sulfonam de
of formula Rs SO2NH2 in the presence of a coupling
agent under standard ions. Although severa

and HATU have been, actilcal . The

sul fonam des or s | aBl recommerci al | y
or can be prepared Ry known by 15
procedures descrig ng exanples. I11.

Al ternative nethodolog¥ The foll ow ng schene provides
an al ternative process using known methods(ior

wherein W, L°, L', L% R% R® R* D and R°® are as defined herein,

said process comprising the following steps:

(i) reacting a compound of formula il

HN 0

°

or a salt thereof, with a compound of formula lll:

R o]
S
f) (fry;

(ii) reacting the resulting compound of formula IV obtained in step (i):

(IV)
with an aminocyclopropane compound of formula V
0

2 Rc
/

(V)
(iii) reacting the resulting compound of formula VI obtained in step (ii):
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preparing a key internediate of fornmula 1-8 from
acyclic internedi ates: 20 -44 WD 2005/ 028501 OH OH
WESHENESsIL Me 1-2 B W C 1-4 D Owe Steps A, C, EBLT/CA2004/001658
Briefly, the P1, P2, and P3 noieties can be |inked by
wel | known peptide coupling techniques generally
di scl osed in WD 00/ 09543 & WO 00/ 09558. Step B: This
step involves the inversion of configuration of the
4- hydroxy substituent. 5 There are several ways in
whi ch this can be acconpllshed as wll be recognized
by persons skilled int art. One exanple of a
conveni ent nethod is the 1 known M tsunobu
reaction (M tsunobu Syrthes]/s 1981, January, 1-28;
Rano et al. Tet. Lett. CA20@4/ 001658 OH -45 WO
2005/ 028501 PCT/ sR°3779- 3792;
Krchnak et al. Tet. Lett. 6193-6196). Step
E: The formation ofs nacrocyc can be carried out
via an ol efin metat sy usi ng a Ru-based cat al yst
such as the one reported Mller, S J.(Bl ackwell,
H. E,. Am Chem Soc. 1996, 118,
96 éthﬁe‘%['%?a) 0%#9“'%‘6%, Harrity, 5'J.P. A :
Boni t at ebus, Hovey\zi&OmR?-l JVi)Am Chem Soc.
19 12 ;
ﬁﬁerel%mrspye%éntzg%u(tg)ale f@ﬂqg E‘T@B%n?ﬂt is §élg<\é§9ﬁoT§9@yl p-

Peters
5 bromophenyl p-nitrophenyl, methyl tnfluoromethyl perfluorobutyl and 2,2,2-

trifluoroethyl;

iv) cyclizing of the resulting diene compound of formula VII| ‘obtained in step (iii):

/SO R"

Eare

(Vi
10 in the presence of a ruthenium catalyst; and

(v) reacting the resulting compound of formula [X obtained in step (iv):

12
SO R
O/

R (1X)

15 with a compound of formula X:
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121, 2674-2678 (c) or as described in WO 00/59929. It
wi Il also be recognized that catal ysts containing

wordsn28spansi ti on netals such as Mo can be usePCT/0A2004/001658

10

15

20

this reaction. cl, I cl..,. Ru--J\ .--rcu= CIS 1| Hcl
PCy3 PCy3 (a) (b) Gubbs' catal yst Hoveyda's catal yst
10 (¢) Nolan's catalyst Step F: Conversion of the
hydroxyl group of the proline to a suitable |eaving
group (i.e. brosylate) was carried out by reacting
the free OH with the corresponding hal o- derivative
(i.e. 4- bronnbenzenesulfon chloride), to give

i nternedi ate 1-8, wherk} : '%ronnphenyl 15
Subsequent conversi on of key i nt er medi ate of
fornula 1-8 to the conpotnds of~ fornula | of this
invention is disclosed in detak& in the exanpl es

herei nafter. -46 WO 2005/ 028501 PCT/ ¢X2004/ 001658 I V.
Inbnmﬁmcéb@ﬁp&ﬁQOﬁxﬂubnol|ne noi ety to form conmpounds
of general formula (]'): CB-x (1") said process
conpri si ng reacthg macr gcycl i ¢ conpound of formula
(1 Xa or 1-8) 'with \ %Qd of formula (Xa): OSQZ
R12 CH (I Xa) (Xa)L2 Z

R4

and when R°® is a carboxylic acid ester group in the resulting compound of formula |,
optionally subjecting the compound of formula | to hydrolysis conditions to obtain a

compound of formula | wherein R® is a carboxylic acid group.

il Sulfonamides and Sulfamides

Compounds of formula | 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
sulfonamide of formula RS SO,NH, 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 or
sulfamides are available commercially or can be prepared by known methods or by
procedures described in the following examples.

1. Alternative methodology

The following scheme provides an alternative process using known methods for

preparing a key intermediate of formula 1-8 from acyclic intermediates:

-44-



and when Rc is a carboxylic acid ester group in the
resul ting conpound of fornmula (I'), optionally
w@aivsezdshng t he conpound of formula (1') to hyPEDICXSG03/001658

conditions to obtain a conpound of forrmula | wherein

R is a carboxylic acid group. 10 Conpounds of formnula

(I Xa) and (Xa) are m xed in a polar non-protic organic
solvent (such as THF, di oxane, dichol oronet hane,

chl orof orm N-nmethyl pyrrolidone, dinethyl sulfoxide,

di met hyl f ormam de, acetone, or nethylisobutyl ket one)

in the presence of an inoSgaEME ¢r or gani ¢ base (such
as cesium carbonate, or DBU at 40C to 100C until 15
conpl eti ongpf reaction. Aqueous wor kup foIIom@H by
crystallizgtion froma dluitable golvent such™as et hyl
acet at e- heépt ane or, eztﬁ aget at e/ et hyl meth yel o anfi

pro s N @tbrrpoun of forrrula (1").7 V.TI SyntlhesKs ©OoMe
of conpayinds Hof formulapgl A) 20 Conpounds vher e R2 s

2- anmi no- 4-®hi azol yl derivatives can be synthesilzed/
accordi ngi-1-47 WD 2005/ 028501 to the follow ng§ schene

2: SCHEME 2 Br R39 / 2-1 2-4 2-5 PCT/ CA200 0§1658 2-3
2-7 wherein L, L', L2 and R31 are as defin erein

and Y is selected om - COR20, -COOR20, R21, Qand

- CONR21R22,%wherei M R20, R21 and R22 are as i ned

her ei n. 5%_'['.|6)Ures of Hf o Iaé——@—ar—egﬁgme ci/al Ry

[

avai | abl & 0

are Meg?acgor di ng to ‘' “oMe
describ ih |1 nternateo Pat ent Appl i catidon
03/ 064416. JThe neth{l ter internediate 2-7 may

converted
hydr oxy u
pr ef er abl

o conpoumsls of formula | wherein &g
er standard hydrol ysis conditions,
baS|thydronS|s condi ti ons,

(SHY .
H
N N.,

(0]

1-6

1

R12js Br

P3-P2-P1
1-8

Steps A, C, D: Briefly, the P1, P2, and P3 moieties can be linked by well known
peptide coupling techniques generally disclosed in WO 00/09543 & WO 00/09558.
Step B: This step involves the inversion of configuration of the 4-hydroxy substituent.

5  There are several ways in which this can be accomplished as will be recognized by
persons skilled in the art. One example of a convenient method is the well known

Mitsunobu reaction (Mitsunobu Synthesis 1981, January, 1-28; Rano et al. Tet. Lett.
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wel | known to one skilled in the art. These conpounds
of formula | wherein Rc is 10 hydroxy may be further

weorvgeedsed to conpounds of fornula | wherei n RCT/€A2004/001658

10

15

-NHSO2Rs as defined herein as descri bed hereinbefore.
VI. Synthesis of P2 substituents: The

hydr oxyqui nolines of formula (Xa or 2-2) used as
starting material may be 15 synthesized from
commercially available materials using the techniques
described in International Patent Applications W
001!!%92@ 37TV 3094, 6OSvhak etD T3/ I35 3905 36, 61938.19F)at ent

5 S5 0e Rhnbth R oo VAR 8Bl v g oy s
t hésinzna RarbegepenialyHigueimd thaese ieporteciby Milgr, St Blackwell H.E.;

aCGFUbG!; MYHL 9 Aiﬂ%rféfnp%éthfg% 0f18 gééreaémt(a) Fkng;sbury, J.S.; Harrity,
Connor, D.T. Het er ocyc.

10-49'?%1%"(3*?%3 Frbdiyay /*sH shémw Che'ZﬂBS%1§%ﬁ)§P®27§édﬁ9 (b)

I nar&phmaﬁg 3. lmedveus, EﬁﬁHﬁNEn?»s@ %ré@ab L J. Am. Chem. Soc. 1999,
CT/ CA2004/ 001658 3-

L S S CIRTR S Pl e I R RW——

4 gasidts ethtainiag athepi@bition nfetdls 86dh a¥ M cah P@lisedl for this reaction.
acetyl enedi car boxyl ate and the resultlng enanmne is
heated at high tenperatures to effect fthe=

cyclization. The correspgndi ani lin Pe N
commercially av abl e equi re we known.
cheni cal Mraﬁgf tiong, Fo exanpl e if,.the

ni trobenz Ry connerC| 10 avallable”' be

converted 't ordyhe correscﬂ)oéd)a n aniline b lsksygn ne of
sever al posgj 4 bl e reduci ng,agents wel | kno%q to those

skilled in the art. Al so |f the carboxylic "acid is
comer ci aPrPsFaNHabl e Hoyeydassdalst t r ans MNBRRERENSt o .t he

corresponding aniline via a Curtius rearrangenent. 15
Further details of the invention are illustrated in

t hatepdi: |GoRvergion Rhthp hedrowm Qe P £ the proline to a suitable leaving group

(i.e. brosylate) was carried out by reacting the free OH with the corresponding halo-
derivative (i.e. 4-bromobenzenesulfonyl chloride), to give intermediate 1-8, wherein

R'2 is p-bromophenyl.

Subsequent conversion of the key intermediate of formula 1-8 to the compounds of

formula | of this invention is disclosed in detail in the examples hereinafter.
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understood to be non-limting with respect to the
appended clains. OQther specific ways of synthesis or

wo ew@slesshon of the conmpounds of this inventi onPCEHOAR®4/001658

10

15

20

found in WD 00/09543; WD 00/09558 & WD 00/59929 and

i n co-pending application 09/368,670, all of which are
hereby incorporated by reference. 20 EXAMPLES
Tenperatures are given in degrees Celsius. Solution
per cent ages express a weight to volune rel ationship,
and sol ution rati os express a volune to vol une

r eVat i| JA¥RAWCtionsof the gunoling meipty to Earm eampoursisefgeneral
me@haliaqry:esonance (NVR) spectra were recorded -49 WO
2005/ 028501 PCT/ CA2004/ 001658 on a Bruker 400 Mz
spectroneter; the chem calt'shifts (S) are reported in
parts per mllion andiarge~eNgrekfced to the internal
deuterated sol vent unl ess i se indicated. The
NVR spectra of all fingd dnds (i nhibitors) was
recorded in DMSO-d6. Flash c@lum chronmat ography was
carried out on silica gel ( '\\2) 5 according to
Still's flash chronat ograpRy e (WC Still et
al., J. Og. Chem, 1978, Abbrevi ati ons
used in the exanples ing R
tert-butyl oxycarbonyl 0[ I\/ES.
al bum n; CHAPS: >__
3-[ (3-chol am dopr opyl ) #diHnet hyl io]-1 10

pr opanesul f onat e; : di cycl ohexyl am 8; CH2Cl 2=

D@Mid pretdaklcBRBrshY Rarabl‘#g a n[}PE@Bcnc compound of formula (IXa or 1-8) with

di et hyl azodi car box
did %%Tﬂﬁ%'ﬁ Péfi’ﬂﬂ'i"éé%/@oxyl ate; DI PEA:
di i sopropyl et hyl amséie;r?DMAP:  di met hyl am nopyri di ne;
DMF: N, N-di nret hyl§ ormam de; DVSO di net hyl sul f oxi de;
(SS) - Et - DUPHOS (CODLOTf: (+)-1,2-bis (2S,59)-2,5-
di et hyl phosphol cpgene (cyct oogt adi ene) rhodi ni um
(1) 15 triflu C.
1-ethyl - 3-[ 3 (df
Et OH: ~ et hanols-Et : :
el ect rospPay nass -spe€ r onet ry; HATU: OH
O (7-azabenzotriazol-1-yl)-1,1, 3, 3-tetranet hyl uroni um
hexaf | uor ophosphats HPLC: hi gh per f émmance I i qui d
c e : " MALDI -

ey P Yoy Mo ABEBSGPAELG TG [y GoinagHRd ogformula 1)
Flargenally ipectipg $he gammeupdofBombda divrhydralySRBANditions to obtain a

b cl ohexane;-

B e Ry R R HsBE ™, Sobut v
ket one; NWP:. N-net hyl pyrrolidone;

Compounds of formula (IXa) and (Xa) are mixed in a polar non-protic organic solvent

BSA: bovi ne serum

(such as THF, dioxane, dicholoromethane, chloroform, N-methylpyrrolidone, dimethyl
sulfoxide, dimethylformamide, acetone, or rhethylisobutylketone) in the presence of an
inorganic or organic base (such as cesium carbonate, or DBU) at 40°C to 100°C until
completion of reaction. Aqueous workup followed by crystallization from a suitable
solvent such as ethyl acetate-heptane or ethyl acetate/methylcyclohexane provides
the compounds of formula (I').

V. Synthesis of compounds of formula (1A)
Compounds where R? is 2-amino-4-thiazolyl derivatives can be synthesized according
-47-



R T.: roomtenperature (18 -22); SHE: sodium
2- et hyl hexanoate; TBTU 2-(1 H

wheeznessiazol e-1-yl ) -1, 1, 3, 3-t et ranmet hyl ur oni UPCT/CA2004/001658

tetrafl uoroborate; TFA: trifluoroacetic acid; THF:
tetrahydrofuran; TLC: thin | ayer chromatography;

- Tris/HC : 25 tris(hydroxynet hyl)am nonmet hane

10

15

20

hydrochl ori de. EXAMPLE 1 Synthesis of |INRF12 Brosyl ate

Intermediate Step 1. Introduction of the

Boc- protecting group; Synthesis of INRF2 HO- \ N~

toveee 945e™Mg NaOH, H20’ THF trans-L-Hyp |NRF |

-50 Boc Boc-trans-L-Hyp | §RREMe 2005/ 028501

PCT/ CA2004/ 001658 The am no-protecti on was done with

the Boc-protecting group. INRF 1 (trans-4- thydrpxy

L-proline) (2 g, 1.905 nol) was di ssbmﬁowater

(375 nl) an&\ % sodi um hydr oxi de sol uty 3 0,

2.286 nol) ensure good phas% transfer, tert-

but anol O/b\g)o s added, ifferent pr dur

acet one m%é i°nst &ad 9 A HEL,t ert Rbtdt_ﬁn

reacti g m' was heatéd toH50C and thé & i de

BocZO (424-9, 1.943 nol) was2di ssolved in THE (425
m., or acetone) is slowy added. The reactionis

exotherm c and generates gas (CQO2) as the Boc20 was w-v

added. ¥ th [eaction do ot rocee,g as vari ed, 17
cat al yty ts of DMAP ( b
addedL; r t he addltl on o Bocz +t2he .[ n

m xture isSkept 0.5 - h at 10$50C, aﬁfﬁthe THEWas
rerm%edmgﬁgﬁtl al d_I_S.tI I I af |oo T»he pHof>t he0
remai ni solglon was adf N ed oKaBout pH3 ¢ \,\/\;
concekit’r at (204 g, 2. 0“76 and the g

2-4

wherein L°, L', L2 and R®' are as defined herein and Y is selected from —CORZ,
-COOR?, R*, and —-CONR?'R?%, wherein R®, R?' and R? are as defined herein.
Thioureas of formula 2-6 are commercially available or are prepared according to
procedures described in International Patent Application WO 03/064416. The methy!
ester intermediate 2-7 may be converted to compounds of formula | wherein R is
hydroxy under standard hydrolysis conditions, preferably basic hydrolysis conditions,
well known to one skilled in the art. These compounds of formula | wherein R is
hydroxy may be further converted to compounds of formula | wherein R® is -NHSO,R®
as defined herein as described hereinbefore.

VL. Synthesis of P2 substituents:

The hydroxyquinolineé of formula (Xa or 2-2) used as starting material may be
synthesized from commercially available materials using the techniques described in
International Patent Applications WO 00/59929, WO 00/09543, WO 00/09558 and
U.S. Patent 6,323,180 B1.

In geheral, synthesis of 2-carbomethoxy-4-hydroxy-quinoline derivatives from the

corresponding anilines was carried out according to the procedure of : Unangst, P.C.;

Connor, D.T. J. Heterocyc. Chem. 29, 5, 1992, 1097-1100. The procedure is shown
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product was then extracted with MBK (1 liter) and
again wwth MBK (375 nL). The organic |ayer was

whembmoebsand sone of the solvent was distill ed pEE/CAR004/001658

renove traces of water. The product was crystallized
fromthis solution by adding MCH (1.25 L), 15 isolated
by filtration, washed twice with MCH (375 nL) and

dri ed overnight at 40C. Yield: 77 - 78 % colorless
crystals, FP = 126-128C. Step 2: Formation of the
Lact one nt hesis of PDI G0016 HO 1) MesC, NMePy,
THESGIﬁTf—?\é?OﬁI PEA, ‘Di oxan, A Boc'-N O Boc
Boc-trans-L-Hyp |INRF 2 Boc-cis-L-H yp-Lacton _
PDI G0016 20 I NRF 2 (416.3 g 1.8 nDI) is dissolved in
THE (2.08 L) and cool ed wi PEHEME 80 a tenperature
fromabout -5 to -10C. Mesylchloride (392 g, 3, él\ﬂol)

and N- rretbyl pyrrolidine (4@9 g, 5 nol) is add %%d
t he m'ﬁtur m_lrred for ab 1'/2 h at abo
The mixt ?/vashed) Wi V\&t”lf?r and heatug med | ux.

Di oxan 8 L) ured in m E) e THE

di stllﬁbd 0 AfteIMe@oollng do r oor A evyger at ur e,
25 DIPEA("ZBg, 1.8 mol) is added and thé ni%€ure is
heated to reflux. After | h, part the sol vent (830
m.) is distilled off, cqol i ent tenperature
and a KHSO4- sol ution (14. L water) is

pour ed i nanmd—tie—sotuti ovved to cool down to
room t enper at240-260°Che ré‘sulti n é_fryst al s are isol ated
by filtration, washed with 2mat and dried overni ght

5 e eI SR i v

5 Deppevatbdineginyd AeetilenedicarometateSyndtthe sisslting eRidhiGe GliesEdGat high

10

15

20

25

MagfpElakrdd 18 ckadidins LR R0n.

The corresponding anilines are commercially available or may require some well
known chemical transformations. For example if the nitrobenzene is commercially
available, it can be converted to the corresponding aniline by using one of several
possible reducing agents well known to those skilled in the art. Also if the carboxylic
acid is commercially available, it can be transformed into the corresponding aniline via
a Curtius rearrangement. .

Further details of the invention are illustrated in the following examples which are
understood to be non-limiting with respect to the appended claims. Other spécific
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.

EXAMPLES

Temperatures are given in degrees Celsius. Solution percentages express a weight
to volume relationship, and solution ratios express a volume to volume relationship,

unless stated otherwise. Nuclear magnetic resonance (NMR) spectra were recorded
i
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PDI Q0016 PDI Q017M5 The | actone PDI Q0016 (267 g, 1.25
nmol) is dissolved in Methyl-isobutyl ketone (1467 5

workgos/074se1 suspensi on i s heated up to 50C unti | P€TIEA2004/001658

10

15

20

25

30

| actone is conpletely dissolved and a part of the
solvent (130 nL) is distilled off to renove traces of
wat er. Met hanesul fonic acid (240 g, 2.5 nol) is added
slowy to the reaction m xture. During the addition
gas is evolved (C02, |Isobutene). The reaction m xture

is allowed to cool to roomtenperature and the
r eSUP Brigr ¢00 Mg seeckpastasdhaceemipyl shifts (1) &re ROMtekismeds per

t Winftidon 2k avd felferéecel %‘ﬁe(xﬁ%al &é&@bré"ﬂeﬁ sé‘!U&t@He@gothenfvlse
overni 8% col orless crystals,

t
2o'§d'ﬁatgg ThesNB%‘ %Pﬂcff%af?ﬁ“ fwa' %ntmumadmhﬁorsévﬁ Fregrded it
t heM&iOpdiptHiate cBIMGRBBMatodrasiyArbleadd@R 3 silidsRiel 1$i01)5

Fll\éﬁ%?f%d @E@E% mhﬂ’ﬁ%@gmﬁ?ﬂeﬁ%q %‘Ség?k’sg%' ! aPf Org. Chem.,

t 01978n€3,(2888). ni.) and the resulting solution is washed
wth diluted sulfuric acid (5.3 g in 80 nL water) and

water (80 nL). After phase separation, the solution
i sAbhreviations wpechin dheexemmlesdnrude) Bace fesicbuttiekyeareonyl [Me;COC(O)];

r eSSAIBRNBe SOt AiBlminL GHRPS 23-(3/cAGHM _
depr ot ec?eﬁel actlol#]eﬁp% 00: é[\/s"ﬁ& rd%%S\PI%IH{e%yla?»ﬁ}nJAﬁ1

E e(s ngte; ! Ctl@odlcyﬁmej(ylarln@es @é‘b@h'd@&'vl ﬁnethylen)e chlorlde
di EADrmetaylbzm&a(bbétﬁammlmduwpedp@xézwcerrmmate DIPEA:

| N ek DR AP EF R i Bt fory S35 E N By tgpmamie
di DMSOp diopeythyistutigticden $)8)- (EﬂllDUFQﬂDSBRﬂQCOD@D'B‘ ¢+)-130isn@B)58)-2,5-
| Soiph b IcoAgERe e Zen i AIRLIRASP AT A 04/ 001658

e reaction Is
t elifearametharesyionsie; £0C: 1ﬁq’hf@'léd@qﬁbmsihmlﬁmanéprﬁwl]t:@me@llmlde

angdH %tHaﬁ@IUHdﬁ(&etﬁﬂla‘éEia%‘ EBWSA@%Bﬁ&é)Y!yt Rasvaloek r({n%?%y HATU:
é | ut ed acet wat er

o) (Zlﬁwz%t?e@é?tﬂ%%ﬁ’éﬂ é" §01 %’9|t%tF?”Q%@’%|'fE')"U@H@X%Tb‘ﬁr%’hﬁmmte HPLC:
Waligh performance liquid chromatography; MS: mass spectrometry; MALDI-TOF:

Matrix Assisted Laser Disorption lonization-Time of Flight, FAB: Fast Atom
Bombardment; mCPBA: meta-chloroperbenzoic acid; MCH: methylcyclohexane; Me:
methyl; MeOH: methanol; MIBK: methyl isobutyl ketone; NMP: N-methylpyrrolidone:;
R.T.: room temperature (18° -22°); SHE: sodium 2-ethylhexanoate; TBTU: 2-(1H- A
benzotriazole-1-yl)-1,1,3,3-tetramethyluronium tetrafluoroborate; TFA: trifluoroacetic
acid; THF: tetrahydrofuran; TLC: thin layer chromatography; Tris/HCI:
tris(hydroxymethyl)aminomethane hydrochloride.

EXAMPLE 1
Synthesis of INRF12 Brosylate Intermediate
Step 1: Introduction of the Boc-protecting group: Synthesis of INRF2

HO, HO,
Do =2 [
N CO,H N CO,H
H NaOH, |
H,O/THF Boc
trans-L-H
lf\laRF 1 yp Boc-trans-L-Hyp

INRF 2
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(80 mL). After phase separation, dichloronmethane is
distilled off under reduced 5 pressure. The resulting

w@odoanessm can directly be used for the next stBEI/CA2004/001658
O herwi se, the product can be isol ated by
crystallization from MCH. Yield: 95% (CGC), yellow sh
solution, FP = 58-60C. Step 5: Synthesis of INRF 16-OH
a 0 SEH 0 CO2Me HZN.,| PDI G0027 10 I'NRF3 | NRF 16- OH
A m'xture of PDI Q0027 (10 0 g, 23 7 mol, 1.0 eq.),

I NRF , 24.2 mol , g.) and SOdI um

2- &% wg %e%tto@ wesgdnpe (vsh @egBOC%otectmroumlrﬁFea (tyarisr-

Vvalﬁ)&i’ro>(y4_3pr6hae) (2198 §,al QwﬁﬁbIX\ﬂté’s méowea ||$Mat'él‘ @ﬁs L) 8R&45%

g vosfur pydrpicd Sdufio BadiCo 4PRB A lF TP gheuss 9ea<ﬂghass9r@f‘sfer tert
t hieutanaly &1{16q) vaag @ddeds Iva differdnilfrovédulre, bcéﬂohl&@é&se(oﬁnsteﬁﬁof

5 ”L?HF/Qer'?:Mgfé%l (rﬁeoregh ﬁ%u?’&a\kaesf hdaf o) g Thig Ngé%gyd{jg'e Boc,0

r vacuum
11(424 g, 1.943 mohsis disgglyed indHR (4255015 % apetane) &y sawlHBRU@)d. The

lasreﬁctlo%' i ggthé&nﬂ@éﬁd@@n%ﬂakes é@ é Sgs@he @5 %XA/@Q@Q%‘H the

CH; nthesis o Brs I'N
O ieagiign d@p@@@j Rega0d agvaRtedpeaialytic amounts of DMAP (2.3 g, 19 mmol)

can be added. After the addition of the Boc,0, the reaction mixture is kept 0.5 - 1 h at

10 50°C, and the THF was removed by partial distillation. The pH of the remaining
solution was adjusted to about pH3 with concentrated HCI (204 g, 2.076 mol) and the
product was then extracted with MIBK (1 liter) and again with MIBK (375 mL). The
organic layer was heated and some of the solvent was distilled off to remove traces of
water. The product was crystallized from this solution by adding MCH (1.25 L),

15 isolated by filtration, washed twice with MCH (375 mL) and dried overnight at 40°C.
Yield: 77 — 78 %, colorless crystals, F, = 126-128°C.

Step 2: Formation of the Lactone: Synthesis of PDIG0016
HO

1) MesCl, NMePy, THF
Q\ Gop  2/DIPEA Dioxan, A Boc—p 0
| o

i

Boc

Boc-cis-L-Hyp-Lacton
Boc-trans-L-Hyp
INRF 2 PDIG0016

20 INRF 2 (416.3 g, 1.8 mol) is dissolved in THF (2.08 L) and cooled with ice to a
temperature from about -5 to -10°C. Mesyichloride (392 g, 3.4 mol) and N-
methylpyrrolidine (429 g, 5 mol) is added and the mixture stirred for about 1% h at
about -5°C. The mixture is washed with water and heated to reflux. Dioxane (2.08 L)
is poured in and the THF is distilled off. After cooling down to room temperature,

25 DIPEA (233 g, 1.8 mol) is added and the mixture is heated to reflux. After 1 h part of
the solvent (830 mL) is distilled off, cooled to ambient temperature and a KHSO4-
solution (14.4 g in 2.08 L water) is poured in and the solution is allowed to cool down
to room temperature. The resulting crystals are isolated by filtration, washed with
water and dried overnight at 45°C.

30  Yield: 78 — 82%, colorless needles, F, = 111°C.
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| C1Ly O INRF 16-Brs To a m xture of | NRF16-OH (10.7
g, 18.5 mol, 1.0 eq.) and DABCO (3.3 g, 29.7 -53 WO

WQQOB50238601 PCT/ CA2004/ 001658 mmol, 1.6 eq.) BEMCA2004/001658

5

10

15

20

toluene (23 nL) a solution of 4-bronobenzenesul fonyl
chloride (brosyl chloride, 6.6 g, 26.0 mmol, 1.4 eq.)
in toluene (15 nL) is added slowy at room
tenperature. The mixture is stirred for 2 h. For
work-up the organic layer is washed wth | M Na2CO3
(2 x 21 m), diluted with THE (21 nL) and washed wth
0.5MHCI (21 5 nL) and water (2 x 21 nL). The sol vent
i sStep BoRegtotedtise oftiRe LuoiBne YE @titkstf of IPREAGt US: 12. 3 g,
16.7 mmol, 90% purity: >95% (peak-area HPLC) as a
slightly orange q@il. A charcoal tre t of the crude
product is pessy St efes@hl, AVt hesy, b Ni¥edHBr s
to INRF12Brs o -, "_ TV JrT OH ONH O -" |
cY' Hoveyda's catalyst 3 O~"Na" HINRF 1 6-Brs 10

I NRF12-Brs Egcggg_ng‘; 198, of the THP - 5,55,@5011% (for an
experiment mbi6t0185.4 g | NRF16Brs): 23.5

Tefﬂeﬂgétélli@/ 205) W &H%F}H&ﬂk WIEA & i q\ﬁeﬂgﬁ Qsoqout%ﬁ(etone 1467

di SSO ve
mL The suspension is heated up to 50°C until the lactone is completely dissolved

and a part of the solvent (130 mL) is distilled off to remove traces of water.
Methanesulfonic acid (240 g, 2.5 mol) is added slowly to the reaction mixture. During
the addition gas is evolved (CO,, Isobutene). The reaction mixture is allowed to cool
to room temperature and the resulting crystals are isolated by filtration, washed twice
with acetone (each 400 mL) and dried overnight at 40°C.

Yield: 93-98%, colorless crystals, 208-210°C .

Step 4: Coupling with INRF 15; Synthesis of the dipeptide PDIG0027

o
MesO- :,‘»*Efo EIIZ:DCEACHZCIZ’ H@/&o
© \/\/\/\rCOzH /\/\/\/;\H/%O
OYNH 0 °
o PDIG0027
T
INRF 15
First, INRF15-DCHA has to be released. Therefore, INRF15:-DCHA (61.4 g, 132
mmol) is dissolved in toluene (160 mL) and the resulting solution is washed with
diluted sulfuric acid (5.3 g in 80 mL water) and water (80 mL). After phase separation,

the solution is treated with charcoal and filtered and the resulting solution stored at
room temperature.

PDIG0017MS

The deprotected lactone PDIG0017MS (24.9 g, 119 mmol) and EDC-HCI (26.8 g, 140
mmol) are suspended in dichloromethane (140 mL) and cooled to room temperature.
The suspension is treated with the INRF15-solution generated before. To this

suspension, di-isopropylethylamine (Hiinigs-Base, 16.3 gA, 130 mmol) is slowly added
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i sopropanol (35 nlL) under a nitrogen atnosphere. Then

12.1 g (98.7 mol ) of a 45% KOH solution is added
wWOoREkioz8581 m n while the solution is cool ed (teP@BECARIINE0I65S

20 15 25C). After stirring the suspension for another

30 mn under nitrogen, the mxture is filtered and

the inorganic residue is washed with 20 nL of degassed

i sopropanol . The conbi ned isopropanol solution is

stored under a nitrogen atnosphere until use.

ﬁ%h sis reaction: 20 In a reaction flask 3500 nL of
t olV(ilnBe reactionyis&eRHHNger HtieAsNiah ERRarFiEES Relowr g hT ersispension
t olsditered, S3al. tRe epstiMifg olumenl i3 washddNhhGRES8a ) tilgRalavett acid

P/ f d d | d add ' L
- o4y B, SBRAR R0 s it Fiop a1t e MLy et Boapyitawater
no(8096lof Aftedpheyelsersratiah alighidromethaukdis diistiftetboff wder cgeced

51 NpfQillre. p@x"e régﬂﬁl c’s\éﬁﬁloﬁgﬁ‘ﬁdl}e%&r oS %dn@%é n{ext’%f(éé)ebthenmse the

stirring for

th@m%‘ﬁ\?é'ﬁ be isglated W@Waﬂ@wﬂmft In the case that

t heieRO IR SCYVeilSwieb QWA D= S8ldd+d, onal Hoveyda's
catalyst is added and the mixture is stirred until

the conversion is > 95% (during the reaction a slight
st Bteark: dynthiebis @ NRHA $6-OHbbl ed t hrough the reaction

m xture). -54 WD 2005/ 028501 PCT/ CA2004/ 001658 After
cooling to 5 the THP solution is added to the

reaction m xt oAfter stirring for@ﬂogat C the
m xture is cool o roomte erature d

twice with dea ON 5. M
HCI, s bzutl on 5 and 188 Np O Me
vvater Appr oxi mabel y 2800 toluene are distidle

|

of f at 50C under artial reduged pressure and the
remai ni ng sol is treatedjat 50C with 6.8 g of
40 Char coal (Actl carbon L2S). ke char coal |sTthé:-nH

/ed b [ ion. Th [
{+ REVEe o £l (188 o7 s iae o RFS (i bt 2 g, 1.02
hoeq.) ¢ral sbdfum 1Z-ietm/rhsxm‘foater (SEEID(H. @dsiigﬁi-hhﬁﬂ)’l .5 é4.} @rwater (43 mL)
t t e preci at e.
issé#dl’ t:o{&grrwée glrz |§'5ﬁ Ee%l(r]at%e ogag lm_w worrlb ? L(Gé]&@Z% g}ﬁ_?ls added at
poQ CoAtsr. stlrrlme anh isepargiigni ad thesaqdedesdayernthe acganicdéye BGQvashed
15 15wm ?M%a%@% el ﬂmn]_) 0% AcPBo ML) 8hERaler (1% 56 QW€ solvent is

Synt hesi
2- @MW%X%%ydr oxy 7- et hoxy- 8- met hyl qui nol i ne

( ABikld of INRF16-OH: 11.7 g, 22.5 mmol, 95%; purity: >95% (peak-area HPLC) as a
slightly yellow oil.

20 Step 6. Brosylation of INRF16-OH: Synthesis of INRF16-Brs

Br

o] OH 0’ \\
AL,
AN
/\/\/\/\n/ ll:l‘, come DABCO /\/\/\/\n/
0 2, CO Me

o) % brosyl Cl
I

INRF16-OH INRF16-Brs

To a mixture of INRF16-OH (10.7 g, 18.5 mmol, 1.0 eq.) and DABCO (3.3 g, 29.7
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Step AEEOHH2N Hz A2 20 Al To a solution of
2-nmethyl-3-nitro anisole Al (5.1 g; 30.33 mol ;

w0 e@aioesssl - 30 min to dissolve) in absol ute etP@EnoA2008601658

nm.) was added 10% Pd/ C catal yst (500 ng) . The

sol ution was hydrogenated under a hydrogen filled
bal | oon at atnospheric pressure and roomtenperature
for 19 h. The reaction mxture was filtered through a

- Celite pad, 25 rinsed and evaporated to dryness to

10

15

20

25

obtai n 2-nmet hyl - 3- net hoxyani line A2 as a deep nauve
oi MMO4 156 ¢f.) Gl tgluenm@B;ml9& sHuipe bth-brovBbeadznedtomy! chloride

Eﬁgﬁdﬁﬁchﬂﬂﬂé% @gg%;g d)"ﬁ'lmein@é& )/m@l V%%Zg Lg ésogdéif‘ﬂ -gl%)‘a‘rly at room

30 Ste

Pd?ﬂ?ﬁ%ﬁa/ﬁmre%"w sjises 182 A4F‘D|Wﬁ§'6 Hmheaaf@@m lgpies is washed
di wan mmeg@og(zéazi raLﬁ diited ¥fh 28F @pﬂnl) eWﬁﬁNé’éP\@&%th 0.5M HCI (21

d - 3- met hoxyani | i ne
oL B AGLN oS sherf s CRmRSOTIE Vet Bact  on | <
ex¥ielierf INRY16-Bree1 1 gt LHEnw&ﬂs gloe/(abemyatgsas @eak-bearHHLa)ss a

e o GER R RS BTy e ™

chromat ography on silica gel with hexane : EtOQAc (95 :
5) sfep 7P MR SFINRF 166 APRIRADRR Of the pure
fractrons, the product A4 (b 23.27 mmol ; 81 %
yield). Reverse Pha Hcm%?j’e

% TFA; CH3CN : HZQ) 5@6 10msﬁ C di phenyl eth%JI:r
"-0 0\\

nelty @220 nm (0. 06

o\,

Hoveyda's catalyst

INRF16-Brs

INRF12-Brs

Preparation of the THP -solution (for an experiment with 35.4 g INRF16Brs):

23.5 g Tetrakishydroxymethylphosphoniumchloride (80%, 98.7 mmol) is dissolved in
isopropanol (35 mL) under a nitrogen atmosphere. Then 12.1 g (98.7 mmol) of a 45%
KOH solution is added within 5 min while the solution is cooled (temperature 20 —
25°C). After stirring the suspenéion for another 30 min under nitrogen, the mixture is
filtered and the inorganic residue is washed with 20 mL of degassed isopropanol. The

combined isopropanol solution is stored under a nitrogen atmosphere until use.

Metathesis reaction:

In a reaction flask 3500 mL of toluene is degassed by bubbling nitrogen through the
toluene. 35.2 g (47.7 mmol) of INRF16Brs are dissolved in 70 mL of degassed toluene
and added into the reaction flask. The solution is heated up to 80°C and 3 mol % of
Hoveyda’s catalyst is added under nitrogen in four portions over a period of 3 hours.
After stirring for a further 60 min at the same temperature the conversion is checked
by HPLC. In the case that the conversion is below 95%, additional Hoveyda’s catalyst
is added and the mixture is stirred until the conversion is > 95% (during the reaction a
slight stream of nitrogen is bubbled through the reaction mixture).
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240-260C A4 A5 OH The diester A4 (6.5 g, 23.27 muol)
was di ssol ved in di phenyl ether (12 nlL) and the

WO e@sH28sm m xt ure placed into a pre-heated saneChaninoano1ess

10

15

20

25

30

a bath tenperature of 350- 400 C. Once the reaction

m xture attained an internal tenperature of 240*C
(observe 15 MeCH evol ution at 230-240C) a count of six

m nut es was begun before the bath (tenperature end

poi nt: 262C) was renoved and the reaction allowed to

cool to room tenperature. A solid formed upon cooling
which was diluted with ether, filtered and dried to

gi Afteraoblag 6 60\@ths THPdso(Uliod & gided ke reablien mixtde. After stirring

d I I
U\ﬂoﬁ& ﬁgwlxag\r%’gst? th‘é%ﬂ@ gg&ﬁgcp fé ro?rg ﬁ%b%érgtgregae € (t)r?%gg twice with
t hed8 ML of degassediviater, 18OMOED.SAE HCh 168 mil thoeﬁ It/eraHCO3 solution,

el std 3 R of iePr oduct to provide A5, after
evaporatlo% a% a pale yellowsolid (2.1 g, 37%

yield). M\s (M+ H+; 248.1, and (M- H)-; 246. Reverse
Ph,&ﬁ:ﬁo*ﬂﬂbt@l mﬁoﬂﬂ;ﬂﬂﬁ&&’en@a’%@&stllw&ﬁ(bt 86° Qe partitiFEMiced

OB 916 65 PRI SpioP s beated at S0 W 6.5 0058

2- @atidzobmet IASYy Tike tivancaat -thyrohemoyed byittrdtioxy qui nol i ne
(B6) NH, Br B HO 'N02 HO ,N»2 MO,- /\ ,NO2 Bl A B2

B3 Br MOO A3 B5
The remaining liquid filirate (approx. 130 mL.) is added over a period of 1 hour to 1.5

liters of pre-cooled MCH (5°C). After stirring for a further 30 min at 5°C the precipitate
is filtered and washed with 100 mL of MCH (several portions). The white solid is dried
in vacuo at 25°C.

Yield (by weight): 38 g of an almost white powder.

EXAMPLE 2A
Synthesis of 2-carbomethoxy-4-hydroxy-7-methoxy-8-methylquinoline (A5)

Step A
? .
~N 0
0” ~ EtOH
\é/ +  PdC,10%  ——— ”2”\©/°\

H
A1 2 A2

To a solution of 2-methyl-3-nitro anisole A1 (5.1 g; 30.33 mmol; requires ~30 min to
dissolve) in absolute ethanol (85 mL) was added 10% Pd/C catalyst (500 mg) . The
solution was hydrogenated under a hydrogen filled balloon at atmospheric pressure
and room temperature for 19 h. The reaction mixture was filtered through a Celite pad,
rinsed and evaporated to dryness to obtain 2-methyl-3-methoxyaniline A2 as a deep
mauve oil (4.1 g; 29.81 mmol; 98 % vyield).

MS 137 (MH)". Reverse Phase HPLC Homogeneity @ 220 nm (0.06 % TFA; CHsCN :
H.0): 99%.

Step B
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COOve COOVe MeO COOVE Step A 5 2- Am no- 3-ni trophenol
Bl (5 g; 32.4 mmol) was dissolved in HO (29.5 nL) and

wazebs/oghsoxane (14.7 nL). The m xture was heat ePCT/GA2004/001658

10 ( N&)

15

20

reflux and hydrobromc acid (48% 16.7 ni; 147 mol)
was added dropw se over a period of 20 mi n. ‘Upon
conpletion of the addition, the reflux was maintained
an additional 15 min. The reaction was cooled to O0C
(ice bath), and sodiumnitrite (2.23 g; 32.3 mmol) in
H20 (20 nmL) was added over 10 a period of 30 mn. The
stirring was continued for 15 mn at OC W&n the

m xture was ransfgrred to Jacket i ng funnel
(OO and adde pw set ot MEGSI-ed x eoQf
Cu(l)Br (5.34 m‘hﬂ%{gn 20 (29. 5 and HBr
(48% 16.7 ni; 7 rmﬂf% af OC The reac n was
stirred for 15 mn at OC, warmed to 60' ¢ stirred for

arPIEeivi pestdeneldicansaxylateodd b M6, 2%asnm®wpmsadde@droaw¢e to a
| esfdiutlbﬁ o?iJn{etrleanFHt S/anllm‘:ﬂ%lﬁ; '?nr%l?(ﬁ'\%e% 0mL)

transferred to a separator extracte
et FrACligrsiz oxqihermig)) Thermistuse gaﬁuf@ateswé a:gewter reflwoiabhd he@rs cooled

westie Bontle hiatbud | Urm%r (/éc?&).lm thé E&hdé %@ﬂ%as pfjhﬁédgfyefgsﬁrb‘alumn

concentrat ed to . a d.the crude produ 99°¢g
r eATOTRFIBYAPIY N S'“Fﬁege[ Wit orxapg{ B1Q (9%@) fﬁqueeazf%y
f Imhora%mofrthe:bjr@ frattiogs apd prodlctZ&s (lﬁlEI gﬁ 2327remélt 81 %Ayield).

e e e P St @ 220 7B %P%&@@S 9%,

B2 (45% 3.16 g) as an orange-brown solid. M5 217.8
gonogeneity by HPLC (TFA) @220 nm 97% Step B

The_%‘l“trophenol starting material B2 (3.1 g; 14.2

mml ) was di ssol vefffn DVF (20 nl) 25 and to the

sol uti on was "§% round cesium car onate (5.58 g;
17.1 mol) foll p MiphepiEtng nio” 40 7y. The
m xture was stirre roogld glgeratur ni ght. -57
WO 2005/ 028501 RET/ 004/ 607 The ., Was A5

evaporated, the residue taken up in ether (Ix 200 nl),

vvausqléeﬁes\fértﬁm 6\@ 8. 26%&P\Qaé1ﬁ1kso|\mahﬁ‘8|pﬁé%yl étﬂg (ﬂ%)mLt) and the
@gé%ﬂ)& ! filtered and evaporat ed

c rrﬁ io ysPlased inte G4ie-bepted B@”‘t ketbat ag,bqth éam%gataﬁa of 350-

or4d0@e ek itttk reaction mixture attained an internal 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 to remove
impurities, then 2 : 8 and then 100 % EtOAc to complete the elution of the product to
provide A3, after evaporation, as a pale yellow solid (2.1 g, 37% vyield).
MS (M + H)*; 248.1, and (M — H); 246. Reverse Phase HPLC Homogeneity @ 220

nm (0.06 % TFA; CHsCN : H;0): 99 %.
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M5 234 (M+2H) +; Honpgeneity by HPLC (TFA) @220 nm
98% 5 Step C 2-Bronp-3-nitroanisole B3 (1.00 g; 4.31

worpmb)p28sas di ssol ved in glacial acetic acid (RAT/0ARA0Y/001658

10

15

20

25

and ethanol (11.0 nL). To this solution was added iron
powder (0.98 g; 17.5 nmol). The mixture was stirred
at reflux for 3.5 h and worked up. The reaction
m xture 10 was diluted with water (35 nL),
neutralized with solid Na2CO3 and the product
extracted with CH2Cl 2(3X 50 nL). The extracts were
dré%ﬂypt SO4) filtered and concentrated in racuo to
af $yritHedi® of 81cHARNtRELE-broim &l ox H?—)Wh
(gfﬂgb 0.49 9) as a %ﬁfe ge Ioaﬁﬁﬁ .ﬁﬁa {kﬂ& ﬁﬁ”
bh}/ HPLC (TFA ‘@220 nm 95% 15 Step D To
‘2 Bt ho¥yani | i ne BP
added—8iwet hyl
.3 mmol ) dropw
(cautiongireaction i s exgbhermc!). The soluggon was
heated overnight at reflux and 20 worked-up. The MeCH
was evapd?ated and the cr’de product dried undér high

vac A ritoet by MePa
chronato 3 : pufi[ si lHi-ca.gel ,
, 40%BS AB; :%O exane/ Et OAs
afford pggducto 86 % 1. 16 g) as a pale yetd ow
solid. M5 3443 (\MH) + Hofogeneity by HPLC (TFA) %3220
nm 72% 25 StepAE To a pre-heated sand bath at about
A8ewA(ext ernal tenperature) was placed the diester

a@Nﬁtnoﬁﬁm(r&pﬁenQb BB 39 hhol) Wal HRES ; > ?59 B d1,4-
A stlrreg gepmeen 3 gn

reacti on .
( @'ﬂ"éf‘ﬁ 141 elp dhamixtare wastheatedde rafidx endpystretiromiy asfdf (48%:; 16.7

3in_ahQWmn?cJIWs h@led GrdPuised@r §BQF§§0°6+%tnl1 %g lﬁﬁ)‘ﬁl c%qm&?(ﬁon of the

roogllltl ture. As the solution coole

Ux Wé?rmaﬁ@a'?@eﬂﬁ 3SHORRIEUTE: TrErearlies wasicagled to
br&ﬂv(ic@bdzth)j antvesditirh Inftee @2123 g\aﬁ@ﬁ :§? Itk chﬁ kY mey\pasHdded over
r

ff onoqui nol i ne
perrlgg %b vac /ﬁ rggfda 5759 é@t'ﬁu?ﬂ'%ﬂ\ﬁ gtd) C ﬂﬁﬁ@ the mixture was

r él\aeafeeeld taa gckq:oed)di'apmmg funbe (@ Ciriaxd uddﬁd@:‘ro;ﬂ\bﬁdlfb alstifred
U aMkBRESFCu(1)Br (5.34 g; 37.2 mmol) in H,0 (29.5 mL) and HBr (48%; 16.7 mL: 147

mmol) at 0°C. The reaction was stirred for 15 min at 0°C, warmed to 60°C, stirred for

enel y

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), dried (Na.SO,),
filtered and concentrated to afford the crude product (7.99 g) as a red-brown oil. The
crude material was purified by flash column chromatography (1:25 ultra pure silica
gel, 230- 400 mesh, 40-60 mm, 60 angstroms; CH,Cl, as the solvent) to afford pure 2-
bromo-3-nitrophenol B2 (45%; 3.16 g) as an orange-brown solid.

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

Step B
The nitrophenol starting material B2 (3.1 g; 14.2 mmol) was dissolved in DMF (20 mL)
and to the solution was added ground cesium carbonate (5.58 g; 17.1 mmol) followed

by Mel (2.6 mL; 42.5 mmol). The mixture was stirred at room temperature overnight.
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-58 WO 2005/ 028501 PCT/ CA2004/ 001658 NWVR ( DVMSO, 400
WMHz) ok(1l:1 m xture of tautoners); M 311.9 (IH)+;

wolumsgzasei ty by HPLC (TFA) @220 nm 96% EXAMPLEANG4/S01658

Synt hesi s of
2- car bonet hoxy- 8- chl or o- 4- hydr oxy- 7- met hoxyqui nol i ne
(C6) NH2 ci ci HO, N2 HO N2 MeO,,. ., N2 A B B1
ci MO A3 C2 ci COOVe MeO E COOMe C5 C COOVe Step A
2 Am no- 3-nitrophenol Bl (5 g; 32.4 mml) vvas d
0 d in concentrated HCl (75 nl) i oxane
ih b@)wasmapw?ﬁu% r%&%leﬁ@%é@ iR sth?o&weﬂmn) wasged with

of whtee (1% @08 all)dsineese100mB)p Hkd (mgsorh filtére@&hd Snporated to afford

i P e B85 ool (455 5.0y esnPheng: S e

ovHIB 234 iMr2Id)Y); ldémEueneity sy HBLE (EFA) I@ 20 ns0b8fki on. The

stenperature was mai ntai ned bel ow 10*C during the

10

15

20

25

30

addition and the stirring was continued for an
add®RiC%nal 15 min at OC. This di azoni uminternediate

2-Bromo-3-nitroanisole B3 (1.00 g; 4.31 mmol) was dissolved in glacial acetic acid
(11.0 mL) and ethanol (11.0 mL). To this solution was added iron powder (0.98 g; 17.5
mmol). The mixture was stirred at refiux for 3.5 h and worked up. The reaction mixture
was diluted with water (35 mL), neutralized with solid Na,COj; and the product
extracted with CH2Cl»(3X 50 mL). The extracts were dried (Na,SO,), filtered and
concentrated in vacuo to afford the crude product, 2-bromo-3 methoxyaniline B4
(91%; 0.79 g) as a pale yellow oil.

MS 201.8 (MH)*; Homogeneity by HPLC (TFA) @ 220 nm: 95%.

Step D

To a solution of 2-bromo-3-methoxyaniline B4 (0.79 g; 3.9 mmol) in MeOH (7.6 mL)
was added dimethyl acetylene dicarboxylate A3 (0.53 mL; 4.3 mmol) dropwise at 0°'C
(caution: reaction is exothermic!). The solution was heated overnight 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 ultra pure
silica gel, 230-400 mesh, 40-60 mm, 60 angstroms; 4:1 hexane/EtOAc) to 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
diester adduct B5 (1.1 g; 3.16 mmol) in dipheny! ether (3.6 mL). The reaction was
stirred between 230°C - 245°C (internal temperature; MeOH started evaporating off at
about 215°C) for 7 min and subsequently cooled to room temperature. As the solution
cooled the product crystallized from the reaction mixture. The resulting brown solid
was filtered, washed with ether and dried under high vacuum to afford the crude
bromoquinoline B6 product (74%; 0.74 g) as a brown solid. NMR revealed this
product to be a mixture of about 1:1 tautomers.

.58~



was poured into a solution of Cu(l)C (3.8 g; 38.9
mmol) in HO (18.5 nlL) and conc. 15 HC (18.5 nl) at

w@2@s/0343e1 r eacti on was stirred for 15 mn at QC/CA2004/001658

10

15

20

25

warnmed to 60*C, and stirred for an additional 15 mn
The reaction m xture was then brought to room
tenperature, and left to stir overnight. The reaction
m xture was transferred to a separatory funnel and
extracted wth ether (3X 150 ni). The organi c | ayers

we . shed wth brine (I1X), dried

(IR IR0 MHEOKAT Blsivce itpbmeres D1S,B1 b (: Hvsogenety
cr diePIpt OIhA) @ @30 B3: g6%as a red-brown oil. The crude
material was purified by flash columm chromat ography
(1:25 ultra pure silica gel, 230-400 nesh, 40-60 mm
60EXAMPLERGNE; 3: 1 hexane/ Et OAc as the solvent) to

ar Rl 2 Fa e Phiof P SRty el g Cipp b

(TFA) @228 nm 96% 25 Rel evant Ilterature f®r the
Sandhe o i on: Jo Ghem 1982, MRS NO,
446- 451 - D28501 ®CI/ CA200 (J1658° .
Step B ni t rophenol ing material C2 3 0;

7.49 mok) was dissol ved j,n DMF (10 nL) and 6 this
sol uti on was added ground cesi um car bonat e (5 92 g;

8.96 nmolg, followed by I (1.4 m; 22.5 The

m xhdore was sbj rredyal r gom Kenpesat.ur e Meoave COOMe
The DVH § evapé®rated acug; and _t lee_r esi En

up in etker (150 ), ed Wi th water (158

brine (4x,100 ig%%ﬂ:‘z;nd t hen dri e8°Wtrer (I\/gSO48

or gani ¢ phase filter& and evaporated to a?fo?'él

the crude 2-chlord-3- nitroanisole C3 (98% 1.38 g) as
arSteg Ange sol i d. Hormgeneity by HPLC (TFA) @220 nm

o PR LIS S ) oA g enin s Hoi
aoet)iand dct-dioxahe (mZLYM)hﬁmghlx(uﬂéwgﬁél)aat&btoltml@%ﬁﬂ) bkt $¥he
W@%l.&dﬁ&@ IH go(ﬂﬂloﬂo & F?a(cili r} ﬁilxg.!rc? was gocggq:{;)) (%1% &Cﬁ\g?tké 8nd sodium

m xture was Sti [ UX
uglitritp{@.23 §a32-3 mﬁnqsn ir2Qt(B. Aenlv)m@s@lduect @eraipetodwatt houF B the

Mprowm&diition! THEEmMPbiure AUak thalRs PR 1 5°EeduW18 thCadition and

the stirring was continued for an additional 15 min at 0°C. This diazonium intermediate
was poured into a solution of Cu(l)CI (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 15 min at 0°C, warmed to 60°C, and
stirred for an additional 15 min The reaction mixture was then brought 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), dried (Na,;S0,), filtered and concentrated to afford
the crude product (5.83 g) as a red-brown oil. The crude material was purified by
flash column chromatography (1:25 ultra pure silica gel, 230-400 mesh, 40-60 mm,
60 angétroms; 3:1 hexane/EtOAc as the solvent) to afford pure 2-chloro-3-nitrophenol
C2 (48%; 2.7 g) as an orange solid.

MS 171.8 (MH) : Homogeneity by HPLC (TFA) @ 220 nm: 96%.

Relevant literature for the Sandmeyer Reaction: J. Med. Chem, 1982, 25(4), 446-451.
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extracted with CH2ClI 2(3X 150 nlL). The extracts were
conbi ned and washed with saturated. brine and then

waleiosm2ssver (Na2SO4), filtered and concentr at eRPCT/1A2004/001658
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vacuo to afford the crude product,

2-chl oro- 3-nmet hoxyaniline ¢4 (100% 1.2-g) as a yellow
oil. This material was used as such in the follow ng
steps. 20 M5 157.9 (M) +; Honobgeneity by HPLC (TFA) @
220 nm 86% Step D To a sol ution of

2-chl oro-3-nmet hoxyaniline &4 (1.2 g; 7.61 mmol) in
MeBP B15 nl) was added di net hyl acetyl ene

d' LAY A?f?&%'eﬁ&%ta%g(n]ratgnéﬂeze@ 34% "f‘l‘é‘ m;&‘l @a%ﬁégolféd FD%F (10 mL)

5 (caution: reaction Is
m@dﬁeﬁt'%aol@t@émsaq@e%grwm pwraﬁ@rbmﬁtek &R2.g 8. %r@rnmam

V\/aféllcﬁ&é@@rl\@él efsand2d |5€?nrﬁ!’)l5J qu]e Pﬁlf@tﬂ#é%asdé’hh@&i aHﬂ%@%rterlﬂ &Biture
vacuum purifi

t by ash
c otV QFW%I‘%&’P%EW”%&"’ 026K ?rad tﬁar%s'd;aeﬁ?kceg l{j’éP eiher (150
2 30L Y} G@sheeistith vMerQ@?mmd_) @ggapgmtoo QWL arid:tAen dried over MgSO4)
h ne/ Qr, uc g
yel Tow’ ?O%OQ sews%&erg%an%mpprat% We&?fimgﬁ FY)VBLQFP 3
(Tergan@oRe.Z@B (9800; 9(BBog) 86 @p okange salidor e- heat ed sand bat h
at § ture) was placed the
d,%@? (‘%%e'ﬁﬂ%c %HF%)@E% ﬁgpgéfmol ) in di phenyl ether
(6.3 nL). The reaction was -60 WD 2005/ 028501

P@;@ZOOM 001658 stirred between 230*C - 245*C
(internal tenperature, MeOH started evaporating off at

abofrblopranigpanisgle ¢3rﬁl A8 838 (RS Aisspived &1 @amtwepbalﬁvlal
t edvee¢E lacfnwm@ mlAﬁetHidh@l (39|rM_t)| 'Fd‘thls%ﬁltlgﬁwbls‘ Q%qu%%mdern (1.64 g;
cr al |l 1.Z I eac 0 e resu |
o i e S mh R aF plfEr s R e Ear ahe rokcton
drmmtﬂjremdsadlldtadghtmmiau(ﬂﬂm afe‘umaldieti fagth QUH]dﬁNééOGI% and @ product
8 | 0 [ eves
pradhatbe i BhuGRaR 136 5 P e VB SRR it wi
( kestuwnigHeriob aﬁ@thw)d”ed/sv@fﬁma:QS%Mﬂ)terpd Bbdrotge:ﬂeilratyd tmwacuo to

HP / nj
2 Er et ek P e Mg SRR R ofefton o
( lﬁys qna’@naly@s used as such in the lIowmg steps.

MS 157.9 (MH)"; Homogeneity by HPLC (TFA) @ 220 nm: 86%.

Step D

To a solution of 2-chloro-3-methoxyaniline C4 (1.2 g; 7.61 mmol) in MeOH (15 mL)
was added dimethyl acetylene dicarboxylate A3 (1.0 mL; 8.4 mmol) dropwise at 0°C
(caution: reaction is exothermic!). The solution was heated overnight at reflux and
worked-up. The MeOH was evaporated and the crude product dried under high
vacuum to afford a red gum which was purified by flash column chromatography
(1:30 ultra pure silica gel, 230-400 mesh, 40-60 mm, 60 angstroms; 4:1
hexane/EtOAc) to afford adduct C5 (74 %; 1.68 g) as a yellow solid.

MS 300 (MH)"; Homogeneity by HPLC (TFA) @ 220 nm: 90%.

Step E
To a pre-heated sand bath at about 440°C (external temperature) was placed the

diester adduct C5 (1.68 g; 5.6 mmol) in diphenyl ether (6.3 mL). The reaction was

-60-



OH D1 Comercial from conbi blocks MOO O Ow A3 O C
D4 D2 DOH D5 NH2 D3 Step A A sol ution of

wQ2GosMzeset 3- met hoxy benzoic acid D1 (1.68 g, 9rGICAnmi/PO1658
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and DIPEA (2.07 nL, 11.85 nmol, 1.2 equiv.) in a

m xture of toluene (8 nL) and t-BuCOH (8 nlL) 15 were
stirred over activated 4A nol ecul ar sieves for | h
foll owed by addition of diphenyl phosphoryl azide
(DPPA, 2.55 nmL, 11.85 mmol) and this m xture was

refl uxed overnight. Reaction mxture was filtered and
t HREIMe Peiwees 23R.% -8R Selitioragldemperatuges Me®H sthded eipdiabing off at

WeeholBkE5°C) Br fh@“@nd(éﬁu@séﬂu)entlj’%%fb%% %Jnhteh%@reg@ré AOthBlsbiution

and g I,|1ner(0 [Th% an| c phase_was dried
( NYSEEHhe By Fi‘% cagalined Essam 5 EREHoB AN, e Festilipg Prawnish solid
prmﬁlﬂe&d Wbmeﬁnmﬂ@tmedwdtleMdeZhgﬁ v8cuubfafiorSths §@ifloline

sés @g ba) té%e ye%\éwfg%iﬁ\mwmgg&ls B/ 43 %gt%,\g’ mIXQUre of about
((M H}JICBGﬂI§3 (l@tCéWeIBoIZSrn@()n'pound D2 (2. 28 g,£9 45 mmol )

t S [ rom
mﬂzgﬁ? (?Q&WBEOQ&(& EPFé?ﬂg%) %%baﬁg géﬂéLC anal ysi s
showed that the starting material was fully consuned.
Thexa@aeppon m xture was concentrated i n vacuo, re-

- 681 VP 2005/ 028501
ynthesis of 2-carbomethoxy-8-fluoro-4-hydroxy-7-methoxyquinoline (D5)

@4 fj T A

D3
Commercial from combiblocks
‘MeO (o) |
= ’ (o] (0]
) OMe I F H | F (0]
A3 o N D
= - . O N\ -
C I ©
o c|> Z
OH
D4 D5

Step 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-BuOH (8 mL)
were stirred over activated 4A molecular sieves for 1 h followed by addition of
diphenyl phosphoryl azide (DPPA, 2.55 mL, 11.85 mmol) and this mixture was
refluxed overnight. Reaction mixture was filtered and the filtrate was concentrated in
vacuo, the residue was taken in EtOAc (50 mL), washed with H,O (2x 30 mL) and
brine(1x 30 mL). The organic phase was dried (MgSOy,), filtered and concentrated
under reduced pressure. 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
((M-H)-Boc).

Step B
Compound D2 (2.28 g, 9.45 mmol) was treated with 4N HCl/dioxane solution (from
Aldrich) (10 mL, 40. mmol) for 60 min and HPLC analysis showed that the starting

material was fully consumed. The reaction mixture was concentrated in vacuo, re-
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PCT/ CA2004/ 001658 di ssolved in Et OAc and washed with
wat er, saturated NaHCO3 (aq), and saturated brine.

wab@soesgani c phase was dried (MgSH), filter edP@mndA2004/001658
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concentrated to give 1.18 g (88% of D3 as a brown
oil, which was used as is in‘the follow ng step. M5
141.9 (M + H+, 139.9 (M- H)-. 5 Step C, Aniline D3
(1.18 g, 8.36 mml) was conbined with
di met hyl acetyl ene dicarboxylate A3 (1.45 nL, 10.0

[) . 1n. nmethanol (25 nL The reaction was refl uxed
m} %‘Vﬁgd}m'éato%@ar shed Wi walRb satraiedNaliGOs (aieand satprried
crhvitie. Tret @gamit pheas vwsrdrﬁeu @dg@%)ffllt@&ld ahd ctﬁﬁééhﬁﬁie@% ?49831 18¢g

e

d 1 hex [ Et OAc
e OhafS aa BRI et S g pnineisy. Brorar s (v
M-cHiel3%RitMetH)D4 was di ssol ved in warm di phenyl et her
(6 nm.) and placed in a 15 sand bath previously heated
to -350C. The internal tenperature of the reaction was
ed and mai ntai ned at -245C for about 5 m nutes

(Sﬁmlllhb'ljy‘(ﬁ c?rq% d@rrﬁk‘ﬁﬂ wadEdrine glélmthg%cﬁgllzn? dtcgr%oxylate

deS| re é)@q oxy noI I ne cras
s methe@ (Zaimbhd hasessten wes/@fla*edtfprh’aébours

W Helfbré b@'hb)ébnd%‘hh@téd id)drghéé@: Th‘B‘ (t,rﬁtﬁe ﬁt%/ﬁgrlglg/vas AhaPby MRh

RO RgTENg ClBON R (rethes DAbLigtdbiedha Michep adget DA as a
( DWES di6,(140Q, 54%). 12.04 (s, 1H), 11.02 (s. 1 H, 8.0
(d, 1 H, 7.88 (d. 1 H, 7.65 (m 1 H), 7.39 (s, 1 H),
7.32(m 1 H, 6.5 (s, 1 H, 40 (s, 3H, 3.98 (s,
3igten B 95 (s, 3H), 3.91 (s, 3H). -62 WO 2005/ 028501

DL HARIAABL0E N B DSEN S s s

n@apgggith(pyewouggy heated t¢ ~3J0°E. The internal temperature of the reaction was
monitored and maintained at ~245°C for about 5 minutes (solution turns brown). After
cooling to R.T., the desired 4-hydroxyquinoline crashed out of solution. The brown |
solid was filtered and washed several times with diethy! 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, 1H-NMR (DMSO-d6, 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), 6.5 (s, 1H), 4.0 (s,
3H), 3.98 (s, 3H), 3.95 (s, 3H), 3.91 (s, 3H). |
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NN AHN J~'"NO BE Comercial fromA drich MO,
ONH2 E6 E7T E E5 OH E3 E4 Step A5 The anmide El (5.0

wW@200302%681 Mol ) was dissolved in a mxture of BCECAZ004/001658
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acid (5 mM-) and sulfuric acid (10 nL) and cooled to

OC. A mxture of nitric acid (70% 3 nl-) andk

sulfuric acid (2 nm-) was added dropw se after which

the solution was warmed to R T. and stirred for | h.

The reaction m xture was then poured onto crushed ice

and filtered (after the ice had nelted but the

soFMPOR2Ras still cold) to yield the desired 10

C opfHEsls 622 Carkbileth Sily-88-dilibh |-¥\@.§dF&W-ﬁgtﬁ&k&‘&k@iﬁe"(es)
o]

the next reaction without further purificatio

ES+ = 209. 8y ES" = 206.9. °%Reéf; Ghumanini, A G;| ¢,
Ver ardo, Giy._Rol ana, .M JunPrak. nChem EL988ENISN N~ -
Step B 15 Corfpound E2 (5.8 g, .86 mmol) was tlegte
with 6M HCl ~8oFation (5 i - MeOH (10 mi-) and

E3 (4.6 ¢, 68 ™ AYRp_ HPLC i ndicates full consurfion

heated at ref] B for 48 h to y§%eld the desired prEduct
of starting material (R (E2) = 2.6 min.; R (E3)E

3.9 mn.). e MHyre vwas concent fat ed gnd ek%ol 0 eaﬁ+
'in subsequent|rehct i or—wi-t h8 tdrer—puri f1 ¢ o~

20 Step E6
MeO E5 E4
" ' ;
o OMe

A

s |
| H O p° G | 7
(o] N .= _— s O N\ O/
p
0”0 E8
f OH

E7

Step A

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 dropwise 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 still cold) to yield the desired
compound E2 (5.8 g, 91%) which was carried forward to the next reaction without
further purification. MS ES* = 209.0, ES" = 206.9. (Ref: Giumanini, A.G.; Verardo, G.;
Polana, M. J. Prak. Chem. 1988, 181).

Step B

Compound E2 (5.8 g, 27.86 mmol) was treated with 6M 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 (R; (E2) = 2.6 min.; R, (E3)=
3.9 min.). The mixture was concentrated and employed in subsequent reaction
without further purification.

Step C
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G -63 WD 2005/ 028501 PCT/ CA2004/ 001658 Sul furic acid
(18 nL) was added to the solution of aniline E3 (4.20

wW@200202801 nmol ) in water (36 m-) at OC fol | omedChg004/001658
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the addition of sodiumnitrite (2.3 g, 33.33 nmol in
water (6 nL). In a separate flask was placed a mxture
of water (14 nL) and sulfuric acid (1.5 nm). This
sol ution was brought to reflux and then the initia
solution was 5 added dropw se while maintaining a

oil. After the addition was conplete, boiling was
coﬁ%'TUHa a¢id { 1§ mb) washadsled te the seiusieniefeaniiine E316.20 gd2HBT mmol) in

i c\ﬁétso@c Wm) @ﬂ@)‘*@m&v@ednthél é@dntndMBﬂsSdquwhth{éQ(z '3Q; %@ 35 Gftol in

q pr odu extracted with aq.

c o‘ﬁ% &h r"?;tlt)eél1 ? SeQﬂr %tfef@a%{‘ W FPJa‘Eﬁd(ﬁ/\m'XW ) %‘M%te'l (1 & lﬁnld apg sulfuric
( 2ac(i10(1§ﬁ m47 'l%s stfhitioh wm&ro@ﬁptbfié‘fﬁﬁ_dnﬂ t@ﬁgﬁ@&gﬁ%ﬂéozhfign E\BNaS
1ot AP e 530, ek Bl Aonas campls e i ws
Sm%f'n@d f@f5 minearsitthe trixigre rearpourddbn(dic®/sgdium Larbdrhate mlxture

ki, BBihgRPLATSIA. TAE BAPALG %otk LB, (F8aTa) a1

T. he i xture was
coQﬂnéWt&a%?dFto yieldm dagks bygyen igtguelliquwrE4 (0G0 4Tt % bwhitbwass

weshis6l cdiif Ehb@@&l%nt (é%@lorﬁﬂl%ohh@rtﬁé’r puhﬁéé%{)n V‘ﬁi@ Ed€D1g0,

extracted with Et OAc. The nmbi-ned organi c |ayers
were dried, filtered and concentrated to yield the
destew®d nethyl ether E5 (2.0 g, 97%. 'H NWR (CDCl 3,

£ i il 8226 fundygnadhlfs o Solln o' et pesey B4 o o
St B3 7HEnMel) ape patestiurh t84pndRe(Xg)i2 OMAM@PH g it R erhetrﬁ’ixtﬂre was
D . e
Hovastwasspthwitle waten (3x2 and thEleg. lepérnasdirervedratied méth@&lOAc. The

t FloRiBENRd %rd%fﬁ@ IQ\}er?Mal?Ccﬁ'L %ItleFe%'an ceﬁ@e?ﬂryeh &ngggswed

concentr at ed esl re ani

ogneyl meeﬁwae QeWp’F)by"éﬁMWQRQJL 400 5H2N 0%, 3 = 8.4 Hz, 1H),
pumid fdcatigonHz, SHe B F4 (éngrh} pskd JHh. D3@(s, 34) 65 nmol)

was conbi ned with di et hyl acetyl ene di car boxyl ate A3
(2.32 nm., 18.85 mmol) in nethanol (3 nL). The reaction
wetethEat ed at reflux for 2

Ten percent (10%) Pd/C (200 mg) was added to a solution of nitro starting material E5
(2.0 g, 11.04 mmol) in EtOH and placed on a Parr shaker under 40 psi Hz atmosphere
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 employed without
further purification.

Step F

Aniline E6 (1.9 g, 12.65 mmol) was combined with dimethylacetylene dicarboxylate
A3 (2.32 mL, 18.85 mmol) in methanol (3 mL). The reaction was heated at reflux for 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 %). '"H-NMR (CDCls, 400 MHz) 9.48, (s, br, 1H), 6.89 (d, J = 7.9 Hz, 1H),
6.47 (d, J = 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, 3H). '
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30 h before being concentrated to dryness. The crude
material was purified by flash chromatography (9:1

wheooanzsseEt OAc) to give the M chael adduct E7 aBCHEHCA2004/001658
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yellow oil (2.8 g, 76 %9. '"H NVR (CDCl 3, 400 MHz)
9.48, (s, br, 1 H, 6.89 (d, J =7.9 Hz, 1 H, 6.47
(d, J =7.9 H, 1 H, 5.3 (s, 1 H, 3.74 (s. 3H, -
3.70 (s, 3H), 3.65 (s, 3H 2.27 (s, 3H), 2.24 (s,
3H). -64 WD 2005/ 028501 PCT/ CA2004/ 001658 Step G The
M chael adduct E7 was dissol ved in warm di phenyl ether
(10 m.) and placed in a sand bath previously heated

t oSteB&DC. The i nter nal terrperature of the reaction was

' 245C f b t
TR RER B A8l 3005 220 b 4 i
t i yAdbRE Rﬂ@sqwsb@eateldy@l r35G° GuTin®intemeal mrqaiumeaifﬂté r@aktnon was
Ofmorﬁﬁkédit !n%mtalrmeat hg% fﬁféﬂo%hg\’ﬂﬁr%trtéé %gl[n%jn t%ﬂ% r@ apd

several times wt S
as*ogegdy R&A@bw@%t'@eﬁheod%freféﬂ hwryxwgnnpnnelmegpm@i 04t of
" HoWBh. (TG stvn so‘ﬂt@ Wabtrifdred af@wabifod é%(/eralltlrhas with }_@_ith%l }ber to

1c9%esqu'%q%4ye ES: 233 VEEOW éwnfo@baf@')rmm @emwa NMR (CDCls,
Symormlsz s8.80, (s, br, 1H), 8.06 (s, E1§H) 72h6 ﬁs 1hH) 6.93 (s, I1H) 404 s 3H) 3.80
0 4- LOXY met hyl t hi oqui nol i ne
*Sgl_ﬁ ;‘f—rlg%ﬁsl\/éw 3?% ?EIE\S 15 F1 F2 Di net hyl acetyl ene
d| car boxyl ate A3 (5.21 nL, 35.91 nmol) was added
drmw,,‘géa solution of 2-nethyl nercaptoaniline F1
(5.0 %5 91 mol) in MeCH (100 nl). Cautlonthe
r e%mtheﬁlﬁ pi2-earbomethnxy-4-Mydyoxy-ginoethylittie o ie alims(F3):
gefitp & reflux for 2 hours, cooled and concentrat ed
nder vacuum The crude rrateri al ‘was purified by 20

flash col um omat ogr aphy wpth hexane : Et OAEOz("QO
7

:10) to prqvide, after evapo atjon of tMe:
fractions,? @1 est er K2 (M}a(frrB g,
99% +

mol ;

F1

Dimethyl acetylene dicarboxylate A3 (5.21 mL, 35.91 mmol) was added dropwise to a
solution of 2-methylmercaptoaniline F1 (5.0 g, 35.91 mmol) in MeOH (100 mL).
Caution the reaction is exothermic. The mixture was heated at a gentle reflux for 2
hours, cooled and concentrated under vacuum. The crude material was purified by
flash column chromatography with hexane : EtOAc (90 :10) to provide, after
evaporation of the pure fractions, the diester adduct F2 (10.53 g; 37.43 mmol: 99%
yield).

Homogeneity by HPLC (TFA) @ 220 nm : 85%.

CO,Me _
MeO,C. A - 0 S
HN diphenyl ether g | NS
—_——
\© 240-260°C 7
Step B F2 ‘ OH F3

The diester F2 (10.53 g, 37.43 mmol) was dissolved in diphenyl ether (35 mL) and the
reaction mixture placed into a pre-heated sand bath at a bath temperature of 350-
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di phenyl ether (35 nmL) and the reaction mxture

pl aced into a pre-heated sand bath at a bath
tenperature of 350 -65 WO 2005/ 028501

PCT/ CA2004/ 001658 400*C. Once the reaction mxture
attained an internal tenperature of 245*C, a count of

Si L nut es, was .begun before the bath was renoved.and

¢ HPO e DR di BRMSRAIYES atbiied andP Bt TeREG PLAL C. 4 count of
pr eizinpnutes was beguadefodrinetbatibsasidaipeadasy ihs reidier allowed to cool
f

[ : Q0 wWith ether to provide t
(LR LR BB Bl DA L s QRGN 26 Merd anc
H)washge @g#io mish ether toyoronide-ink C8-IWApui@IBR(provct BD0G.15 g; 66%).
of 2- car bg@é%@owﬁ%ﬁ@e&yg%)ﬁpé‘pngrﬁé@ezszuq r}m'n%gl/"q'ui nol i ne
(Gl) OH 0.s 0O CHF3 GL 10 To the
8-exAmprEREBY! quUinoline F3 (1 g, 4 mmol) in CH2CI 2 (30

t RT was added rrCPBAé! 1.73 g, 10 nmol ). The
Ftegé(ﬂ‘ B Al Seabemetionyr4-hydraxys-methapgsulfopyigrinoling é@1)
concentrated and the residue was dissolged in EtQAc
(50 nmL). The ofgani @ phase was washedos# t h O and
brine; dried o filtered and con N under
reduced press yiel | ow solid was obtziped Which
was triturated wigih THE and 15 filtered tgygive 375

nmg (yield 3399 of GL as a yel |l ow solid. EXAMPLE 2H
F3 G1

To the 8-thiomethylquinoline F3 (1 g, 4 mmol) in CH,Cl, (30 mL) at RT was added
mCPBA ( 1.73 g, 10 mmol). The reaction mixture was stirred at RT for 4 hours, then
concentrated and the residue was dissolved in EtOAc (50 mL). The organic phase
was washed with H,O and brine; dried (MgSO,), filtered and concentrated under
reduced pressure. A yellow solid was obtained which was triturated with THF and

filtered to give 375 mg (yield 33%) of G1 as a yellow solid.

EXAMPLE 2H
Synthesis of 2-carbomethoxy-4-hydroxy-8-(2-trimethylsilylethynyl)quinoline (H3)

Sit

~
Sit~

SNai
<
a0 [
Il o L
NH, ’ H —_— | °
o P Y -
1 A3 H2

H
Step A

The commercially available aniline H1 (1.37 g, 6.80 mmol) was dissolved in MeOH
(25 mL) and the alkyne A3 (0.84 mL, 6.80 mmol) was added and the mixture was
heated to 70°C for 14 h. The mixture was cooled to RT, the solvent was removed and

the resulting oil was purified by flash column chromatography (9:1 to 1:1 hex:EtOAc)
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avai lable aniline HL (1.37 g, 6.80 mmol) was dissol ved
in MOH (25 nL) and the al kyne A3 (0.84 nL, 6.80
mol ) was added and the m xture was heated to 70C for
14 h. The m xture was cooled to RT, the solvent was
reaned and the resulting oil was purified by flash
| umm, chr omat ogr 9:1 to 1:1 hex: EtQAc) -66 WO
OB SRR P e e BOa (Db 8ciBoh ME A% 7 30RA. et s
product H2 (2,19, 93%. M5 ES+ = 332. 1/ ES- = 330. 1.
H2 OH H3 Stefl B The starting mat er i Al (2.1 g, 6.34
mol ) was disi 10 mL) 5 and
| owered into > 350C) and the
m xture was h tenper gture was
220C. The m s sPi rred—arr-addi
this tenpera th ogled to RT. pregdi tpitate
whi ch was obt ai ned wa col |l ected by rati on and
rinsed with Et20 to yPeld the desired quigeline H3
(800 my, 42 % .HC-MS tR = 6.19, ES+ = 300.0, 298.0.
10 EXAMPLE 21 Synt hesi s of
28R Bonet hoxy- 4- hydr oxy- 8- met hyl qui nol i ne (11)
Enme%Yérﬂgg r"nBt%réﬁ-ﬂ?(ZS'led] %%Qﬁméﬁ ngH,SQM\%Qj |h i \ﬁ%?ﬁ/l giher (10 mL)

pr ration of quinollne
QV&ffr%ﬂ’ NP %Q@rheatﬁdesaad Pé‘MT ae?r$8 Q)mr@ﬂbe;m@e wiag heated until

C(Ihé intetid) @¥mpdratre was 20P@ gl rﬁ'ﬁfu?@x%@ﬁmeh'aﬂ%dél’t;éﬁal El?rlﬁn at
o yie

%?!s Eei%e(aétyl?qb%nngwd tW%SI' %’é Srlegltpltase wr%gfh v%as obtained was

| ved in di phenyl ether
pre- heat ed sand bath (T}
te(HJ| until _ the internal

over
collected by filtration and rinsed with Et,0 to yield the desired quinoline H3 (800 mg,

42 %). LC-MS tr = 6.19, ES+ = 300.0, 298.0.

EXAMPLE 2|

Synthesis of 2-carbomethoxy-4-hydroxy-8-methylquinoline (1)

Employing the same sequence as employed in the preparation of quinoline F3 but
starting with the commercially available o-toluidene (Aldrich ChemicaI‘Co.) rather than

2-methylmercaptoaniline (F1) the desired quinoline 11 was obtained (1.24 9,59 %
yield over two steps).

MS (M + H)*; 217.9.

EXAMPLE 3A
Synthesis of bromoketone 3d
Step A
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M5 (M+ H+; 217.9. 20 EXAWMPLE 3A Synt hesis of
bronoketone 3d Step A 11 -67 WD 2005/ 028501 a0 OH A5

wWaS08828sMVP PCT/ CA2004/ 001658 | NRF- 12 Brs 3a TPCHCA2004/001658

solution of the brosylate INRF-12 Brs (2.11 g; 2.97
mml es ) and quinoline A5 881 npg; 3.56 mMvoles ) in
1-met hyl - 2-pyrrolidinone (15 nL) was added ground
cesium carbonate (1.45 ng; 4.45 mol es). The
resulting suspension was stirred for 6 hours 5 in a
preheated 40C oil bath, then, at room tenperature
overni ght. The ction mxture was diluted w hN 7
Et OAc, washed, ensively with H2O (3x), NaH@QéE@?@%ﬂi
2X ), water 2x) and bri. ,-dried (MySO4 N
flltered an onc ntrated d fordka§ crude prbduct

)_7&3 - whi te Solfd. Purific
chroma‘fo silica gel col uniMRit
: 6) prOV|£§d the pure prodWct

Et OAc (5 : 5 o 74
an 10 ofNrwhiketeps solid (1.995 89%) MS 719.3 (MH)

721. 4 (MtH) +. Reverse Phase HPLC Honpbgeneity @ 220nm

( 0.To@ ssiutipnof themsyate INRDY12:Bre¢2.99 St 2p7 Bndulds J3md3vinolie A5 (

T0831hﬁ 'ﬁd"'lyﬁno%‘ét)eﬁ{ 1 %tl{yﬂ-Z fytgolldm%négl mﬁé} \)/a%jéo%éﬁ’ lg}’ogﬂd gesium
in 1
1 ‘fél‘”i\?é’é% Q% f5d%9 é‘q‘lﬁ 'V@P@ﬁ)t dhe ?Svmn%ﬁyspew@n yyas piésted for 6 hours

5 soh utprmamoéd: iofl be, fbn,20 ednt RpRFAirt oferhRht. 2h8 rdXRHES

10

15

20

( nrsalxtureS \IN S 8||u§ A wnjih E@)A%a\t/vaesrheg exPe%swely with H20 (3x), NaHCO; (sat'd ;
2X), water (2x) and brine (2X ), dried (MgSQ,), filtered and concentrated to afford the
crude product (2.15 g ) as an off white solid. Purification by chromatography on silica
gel column with hexane : EtOAc (5: 5 to. 4 : 6) provided the pure product 3a as an
off -white solid (1.9g; 89% )

MS 719.3 (M-H)- 721.4 (M+H)+. Reverse Phase HPLC Homogeneity @ 220nm
(0.06 % TFA ; CH3CN : H,0) : 96 % ‘

Step B
Q o]
_0 /N | o~ 0 /N | O,Na
X X
0 o)
H » B
Q 0
o © Iy o O H
N N P N N >
XL Ee QI
N—, 5 07 ~N—t, u 3
H 'y, H 'ty
& 2
3a 3b

To the methyl ester 3a (1.9 g ; 2.64 mmol) dissolved in THF (12 mL), MeOH (6 mL)
and water (6 mL) was added 1N NaOH (1.05 equivalents; 2.77 mL). The yellow
solution was stirred at room temperature for 2.5 hours (no visible starting material by
HPLC). The mixture was evaporated to near dryness, diluted with water, frozen and
lyophilized to provide the sodium salt 3b as a white amorphous solid (2.04 g ;
quantitative). Reverse Phase HPLC Homogeneity @ 220nm (0.06 % TFA ; CH5CN :
H,0) : 86 %.

Step C
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HPLC). The m xture was evaporated to near dryness,
diluted with water, frozen and |yophilized to provide

wao b@spessdum salt 3b as a white anorphous sol i dPCRCAZ00g/001658

10

15

20

; 20 quantitative). Reverse Phase HPLC Honogeneity @
220nm (0.06 % TFA ; CH3CN : H20) : 86 % Step C -68
WO 2005/ 028501 PCT/ CA2004/ 001658 3b 3c To a cool ed
(00 solution of the crude nono-acid Na salt 3b
(assune 2.64 mmol) in THE (35 nL), and triethylam ne
(514 L; 3.69 rmol) was added dropw se

|sobutyl Q)h| rqfo mate (479 L; 3.69 mmol) . Th \Q:hl
suspension SPFti¥red at 0C 5 for 2 hour s7 ]

di azonet ha .67Min ether; 23.6 n_; 15.8 ) was
added. The regactl on m xture was stirred 1 houroat 0OC
and 1.5 hour ro mtenpérature after whi ch%vvaso

evapé:gt d Aryness to provide t hpcR

suspenspgiru uspensi on was di sso yj, ti o
Ar and washed with saturate

(2x), watepp(2x) and brine (Ix), dried (MSH{),

with EtOAc a
filtered and 10 evaporated to provide the di azoketone
prBd@@QO'%i: 03@) sptution of yheserlideimpre-acie Nawmak Bb dhssumseb4f ramol) in

( M H) 73f 4 I\/Eﬁ}' 'g’m% gi%)glé 35%@11&@@%%%@%3&@@,3729 °
@mtmkwr@‘ermetermsj nLCBI®@Rmol HIThe: wiatg s%pe&as[ep v@skﬁrr&t at 0°C
3dfor§q’loh|t§e tdnd %z?g%ﬁ%hgt( 9%9M3r9 8&1@?‘ %g%eml_z 1%2'%' % was added.

dissolved'in T Wi Se,
t hEneigRctiop mixtirgrvassgireg édj\our atP’Qapd 1 51f@us7atm¢m11 )enmdature

Staffef ﬁﬁhcﬁ Rfvad eb@ybb’rat@& t(QEéar E%eé%’b%lﬁde a ﬁ‘c@%ﬁspésmn Sthis

after hour s i ndi % reaction.

SR BB HSOES PHATAOEIRETOAG SLtaY 14 aahas it

(ZQ;aNa:HéTﬂ)BIaHZX))a ,(ZM@\I/aér @Ryandamidle prx),tRiel WQSOQfﬁI@%d and

brl\églg réiieg Ijlo pr&ylga g?:e[ dl%o‘igéﬁg pgpéip&&ﬁlag n lylor( gol@écrglde material

crusde for 2egStapresgume AMBSEmel)ect r ospray) 783 (M 785.3

( W.@(eleétﬁo%pray) 729.3 (M-H) 731.4 (M+H)". Reverse Phase HPLC Homogeneity
@220nm (0.06 % TFA ; CH3CN : Hy0) : 87 %.

Step D
Q 0
-0 N ] N PRy N Br
x> e I
o} 0
H > H
v I i
o © o © H
Jj\ j/N A O/ O\ JL _7,N N . O/
N 0 R 0
¥
3c 3d

To the crude diazoketone 3¢ (assume 2.64 mmol) dissolved in THF (60 mL) was
added dropwise, at 0°C, the HBr solution (48 % aq. ; 1.9 mL; 16.87 mmol) and
stirred for 1 hour at 0°C. TLC (hexane : EtOAc; 5 : 5) after 2 hours indicated a
complete reaction. The mixture was diluted with EtOAc, washed with saturated
NaHCO;3 (2x), water (2x) and brine (1x), dried (MgSOy), filtered and evaporated to
provide the bromoketone product 3d as a yellow solid (2.03 g; crude; 2.59 mmol).
M.S.(electrospray) 783 (M) 785.3 (M+2).
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WO 2005/ 028501 PCT/ CA2004/ 001658 EXAMPLE 3B Synt hesi s
of conpound 101 Step A5 S 1 + HZNAf N 3d 3e i-PrOH

w@tooFhzsser ude a- bronmoketone 3d (71 ng; 0.91 nmbCh/CAap®4/001658

10

15

20

the N-isopropylthiourea 3e (11.8 ng; 0.10 nmol)

di ssol ved in isopropanol (3.01) was stirred for 1.5
hours in a preheated 70C oil bath. TLC (Hexane :
EtOAc ; 5 : 5) indicated a conplete reaction. The

m xture was cooled to R T., evaporated to dryness,
diluted with Et OAc washed 10 with saturated NaHCO3
(2x), water (2x) and brine (1x), dried (MySH),

fi Exsmreed3gnd evaporated to provide the crude product
3f.as, a.yell ow sol M S. (el ectrospray) : 803.4
(lvﬁlﬁj"!i!es' 8@@?'&8“#’%2%1 HPLC Hormogeneity @ 220nm (0. 06 %
TFRBtep ACH3CN : H20) : 90 % Step B HN-~HN-/ S OH
15 3f compound 101 A solution of nethyl ester 3f
(assume 0.091 mmol)) in THE (2 nL), MeOH (1 ni) agd{

an aqueous sgl uticon of LiOH (38.2 ng ; 0.91 Ixiln
water (1 mb firred overnight The or i

sol uti on wa centrat e’pui proviggua vell ste.
The crude matéria

d-bw—pfeparato&%quLC

(YMC Copdi Scs.ef - AQ 50 %20 x20mm | lzag 5ng L\Tglz%OA
Z

@ 220n éxlﬁ\’ all I “n&ar gradient and O
3d 3e 3f

The crude a-bromoketone 3d (71 mg; 0.91 mmol) and the N-isopropylthiourea 3e
(11.8 mg; 0.10 mmol) dissolved in isopropanol (3.0mL) was stirred for 1.5 hours in a
preheated 70°C oil bath. TLC (Hexane : EtOAc:; 5 : 5) indicated a complete reaction.
The mixture was cooled to R.T., evaporated to dryness, diluted with EtOAc washed
with saturated NaHCO; (2x), water (2x) and brine (1x), dried (MgSOy,), filtered and
evaporated to provide the crude product 3f as a yellow solid. M.S.(electrospray) :
803.4 (M+H)" . Reverse Phase HPLC Homogeneity @ 220nm (0.06 % TFA ; CH3CN :
H>0) : 90 %. ’

Step B

3f compound 101
A solution of methyl ester 3f (assume 0.091 mmol)) in THF (2 mL), MeOH (1 mL) and
an aqueous solution of LiOH (38.2 mg ; 0.91 mmol) in water (1 mL) was stirred
overnight The organic solution was concentrated to provide a yellow paste. The
crude material was purified by preparatory HPLC (YMC CombiScreen ODS-AQ, 50

x20mm 1D S-5micron,120A @ 220nm) using a linear gradlent and 0.06 % TFA
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WD 2005/ 028501 PCT/ CA2004/ 001658 CH3CN / H20O . The
pure fractions were conbi ned, concentrated, frozen and

wo ywpl2dshized t o provi de conmpound 101 as a yel | BOI/CA2004/001658

10

15

20

anor phous solid (45.3 ng ; 63%. MS. (el ectrospray)

787.3 (MH" 789.3 (MtH)+. Reverse Phase HPLC

Honogeneity @ 220nm (0.06 % TFA ; CH3CN : H20 : 99%

5 "H NWR (400 MHz, DMSO-d6): 8 8. 62 (s, 1 H), 8.14-8.03

(m2H) 65751(m1|—|),742 33(m1H),724

5.60 (bs, 1H),558 7 (m 1

CHscd“ ‘z'ézq dEhe szJreff tigns werexcopbineggancentrateg, ﬁgzen ars!

( niyophiized b prdvide &dMmidtind Abfl as 3- Qﬁim( &norp%‘l')s sofld %ﬁmﬁz 63%).

( H’INA %(e%)ctros?r@/j % ﬁﬁ\ﬂ% %’fgz)(M+§|92(1Qezerfg@@ﬁfe Téﬁﬁ) Homogenelty

1 @22DnB00M% ZF) ; CH.GI8: H.Q6: 9om. 17H), 1.27 (d, J =

S By e adBuRE oS g . 78 o badm GRER Bl T, 1)

crhﬁ%?@Bp(rma o mide (b de @35l I-(z?11H)rg5 60.(8<|, 1hixD5 . 58-BRUF (m, 1H),

1'@5@@6‘3 9@19?;&81&% )(i?sgﬁﬁ‘%m : Oom'oé(rﬂib i i‘éﬁ‘?s

i n 1 sopropano
a 3Hr %-Qﬁ@e&de’ 79266 (s b"d‘!)hZ 53’ 2@0((9%9(!2{)1@2 44-E800w, 1HH2:34-2.14
5)(n, milf) czameﬂm(rﬁorml £881, %S%CEHPH 55T1h§6(mx1t7H§ 320, ) =63 Hz,
co T. , evaporated fo dryness, t
Et c 20 vvashed with saturated NaHCO3 (2x), water (2x)
and brine (1x), dried (MgSO™), filtered and

@&3{@%2 to provide the crude product 3h as a yell ow

ume 0.091 mmol). MS. (electrospray) : 803.4

I\ﬁylﬂthes@ei/mmpo@imm HPLC Honogeneity @ 220nm (0. 06
%d; é CH3CN : H20 : 92 % Step B -71 WD 2005/ 028501

o]
HNJK
0 N ) i Br _0 /N N: S
N s o g
P OH
; /U\”)]\ i-Pr
o H 1
CLJLNJ’%\E,* S j’Q(L\j
Z

3d 3g 3h
The crude alpha-bromoketone 3d ( 71 mg; 0.91 mmol) and 1-acetyl-2-thiourea 3g
(11.8 mg; 0.10 mmol) dissolved in isopropanol (3.0 mL). was stirred for 1.5 hours in a
pre-heated 70°C oil bath. TLC (Hexane : EtOAc ; 5 : 5) indicated a complete
reaction. The mixture was cooled to R.T. , evaporated to dryness, diluted with EtOAc
washed with saturated NaHCOj; (2x), water (2x) and brine (1x), dried (MgSO,), filtered
and evaporated to provide the crude product 3h as a yellow solid (assume 0.091
mmol). M.S.(electrospray) : 803.4 (M+H)". Reverse Phase HPLC Homogeneity @
220nm (0.06 % TFA ; CH3CN : H;0) : 92 %.
Step B
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OH 3h conpound 102 A solution of nmethyl ester 3h
(assunme 0.091 mol)) in THE (2 nm.), MeCH (1 nm-) and

wa@eooagessous sol ution of LiOH (38.2 ng ; 0.91 nPOI/LAR04/001658

5

10

15

20

water (1 nL) was stirred overnight The organic
solution was concentrated to provide an yell ow paste.
The 5 crude material was purified by preparatory HPLC
(YMC Conbi Screen ODS-AQ 50 x20mm I D S-5mcron, 120A @
220nm) using a linear gradient and 0.06 % TFA CH3CN /
H2O. The pure fracti ons were conbi ned, concentrat ed,
frozen and | yophil u{gd to prow de corrpound 102 asH';an
yel | ow anor phous sq (45.9 ;64 9. :
MS(eIectgor,@y\s 7873(|\/H—|)" 789.3 (MrH)+ . s
Rever se Pﬁa PrC 10 Honpgeneity @ 220nnT 6 TFA
; CH3CN : 99% 1H NWR (400 MHz, DVBO-

12.39 (s, 1 H § 8.62 (s, 1H)y+—8&. 13- 8 05 (m 1c> :

8. 07 RN 1°H),747(s| 732
g5o(d, J = 6 7Hz

(m 2H), 5. 88"dP § = 9.8, 19.2 He, N

4.62-4.53 (m 2 4.47 (dd, J = 8, 162Hz

4.14-4.05 (m 1 H), 4. 05- 3. ?3 (rln 1 H)2 43 95 (s, )

2.60 (s, 3H), 1§ 2.61-2.50 (m ,

H) 2.(20(Is_|? 3H), 1.82-1.69 (m 2H) 169%“@%%%2

1 9polEiomg?InetiyDeSen3h@ssisna. OﬁbrmmlIJ)md\ THR3(220L)T e OH (1 mL) and
:Zlé’rﬁe &fﬁ%ggs ?%l#fbge@?%gﬂﬂ-ﬂ(sé‘%?ma"g&e gﬁé ﬁ\rnq N w%yeir:.)((‘fj H%P\ga%%lrred ’
ab(a«?@'sumtTh?sqra@@sqkﬁlon yap comdentigted rtn povida an ysitowepbste. The

N- [t :
A stiat SEHSHPIIANES Aelmloss

x20mm ID S-5micron, 12&0\ @ 220nm) using a linear gradient and 0.06 % TFA

CH3CN / H;0. The pure fractions were combined, concentrated, frozen and
lyophilized to provide compound 102 as a yellow amorphous solid (45.9 mg ; 64 %).
M.S.(electrospray) : 787.3 (M-H)" 789.3 (M+H)" . Reverse Phase HPLC
Homogeneity @ 220nm (0.06 % TFA ; CHsCN : H,0) : 99%.

'H NMR (400 MHz,DMSO-ds): 5 12.39 (s, 1H) , 8.62 (s, 1H), 8.13-8.05 (m, 1H), 8.07
(d, J =9Hz, 1H), 7.47 (s, 1H),7.32 (d, J=9.2 Hz, 1H),), 7.25 (d, J=6.7 Hz, 1H),
5.56-5.46 (m, 2H), 5.28 (dd, J = 9.8, 19.2 Hz, 1Hz), ), 4.62-4.53 (m, 2H), 4.47 (dd, J
=8, 16.2 Hz, 1H), 4.14-4.05 (m, 1H), 4.05-3.93 (m, 1H), 3.95 (s, 3H), 2.60 (s, 3H),
2.61-2.50 (m, 1H), 2.42-2.31 (m, 1H), 2.20 (s, 3H), 1.82-1.69 (m, 2H), 1.69-1.13 (m,
19H)

EXAMPLE 3D
Synthesis of compound 103
The synthesis of compound 103 was carried out using the same reaction sequence as

described in Example 3B above but using 2-méthylpropionylthiourea instead of N-
isopropylthiourea.
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Conmpound 103 C onpound 103 was obtained in 60%yield.
MS. (el ectrospray) : 815.4 (MH- 817.4 (MH + .

wRewsnsssoPhase HPLC Honogeneity @ 220nm (0. 06 B6TEA2(004/001658

15

H, 5.28 (dd,

CH3CN : H20) :99% 5 'H NMR (400 MHz, DVBO d6): 5
12.30 (s, 1H), 8.62 (s, 1H), 8.03 (s, 2H), 7.43 (s, 1
H, 7.28 (d, J = 9.4 H, 1 H, ), 7.24 (d, J = 6.9 Hz,
1 H), 5.52 (dd, J = 8.3, 18.2 Hz, 1H) 5.45 (bs, 1
J = 19.2 Hz, 1 H), 4.63 (bs, 1 H),
4.54 (d, J = 11.2 | H), 4.46 (dd, J=8.0, 16.0 Hz,

| H, 4.13 (dd, J= 16.0 Hz, 1H), 3.93 (s, 3H)
399390(m1H) 2.86-2.79 (m | H), 2.60 (s, #

3
2.57- 2,5 I H, 2.40- 10233(m1|—|)023N27
(m 17H 19111(m20H).116(d J=6. 6H)
EXAVPLE nt heS|_|§ Qf gorrpound 105 The synt heS|s of

compound 1 vvas cag;‘)lg;g/\l%y he same reac
n esCli bigd J n %Iess S%N
usgit’rrg 'gm;?arb -hdxy- 8- br ono- 4- hydEoxy- ?ﬁi L\/\?L
nmet hoxqu (B6) instead of

2- car boned hoxy- 4- hydr oxy- 7- net hoxy- 8- net hyl %HBQJn'dQ%
(A5) in step A of Exanple 3A; and using

prompoomgmﬂ& was pbfairied it €l yield. M. {csaroery))t: 811 oY r(BieHY ns17.4

o EP4f" PRG0S L PRRAIN® RS A dE Rl 0

obtgﬁf’cned as a |yophilized solid. 'H NVR (400

( H %WQAHZ%MS??@% § P %ol(sW M) 88 %z(s( ?Hhé d('s') %)g 43 (s,

7. 13“7) (88 (9, = 8.44Hgz THY ), H)24 w zgqa Hz tH)6 552Hdd, J = 8(8, 18.2
2, ﬁ)%#&mﬂ%%zzsﬁd@% 4554 1]92'H9I_§-I)H¥63 1(b£:">1(1)-2 ?4 d, J=

4,:‘) H 1(5@ %6 @&,,J 8§ @qsoglz,g )(ﬂn13dﬁg|e+-8m@j301-|4.|jH 3.93 (s,

3}8, 29@43 gorm, umep. 8@!25@(rr4+ﬂ)1 2.80 (:33R), 3§5fm503(mH)H 2.40-

23, %ﬂs%ﬁ')(m HB9 A 11§F1 m 20118'")1 167d, 526 4 e, By

9.4,
Hz,
8.0,

C

\II\JI\J_#U'I

EXAMPLE 3E

Synthesis of compound 105

The synthesis of compound 105 was carried out using the same reaction sequence as
described in Examples 3A and 3B but using 2-carbomethoxy-8-bromo-4-hydroxy-7-
methoxyquiholine (B6) instead of 2-carbomethoxy-4-hydroxy-7-methoxy-8-
methylquinoline (A5) in step A of Example 3A; and using propionylthiourea instead of
N-isopropylthiourea in step A of Example 3B.
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M S. (el ectrospray) : 867.3 (MtH)+. Reverse Phase HPLC
Honogeneity (0.06 % TFA;, CH3CN : H20) : 98 % 10

WEMMPLEBOBF Synt hesi s of conpound 115 The syntPEBC3200#/001658

conmpound 115 was carried out using the sanme reaction
sequence as described in Exanple 3E above but using
2-nmet hyl propionylthiourea in place of 15

propi onylthiourea. 3] + s oo HZNN + s 00 / H2N k N
Y H1 0 Conpound 115 -74 WO 2005/ 028501

PCT/ CA2004/ 001658 Cbnpound 115 was obtained as a

| yophili zed ggtﬁ% H NMR (400 Mz, DMSO,dg

(s, 1 H, Sm (s, 1 H,=8.1% (d, J =

H)
8.04 (s, , 7 50 (SO 37 (d,
H)és\lgs"(bw( %558544@;%@
(AN of, 62-4 ( Ja
413404( 401(5563H)(53d%
2.88-2.7 ,261 45 (m under
§§RI§-E% rsl

2.44-2. H, 2.25-2.12 (m 1H)3'18012,(r/n
18H), 1.164d, J = 6.1 Hz, 6H. MS. (el ectrBQsprgg()

881.1 (Melp< 2 (MtH + . Reverse Phase/o
Homogenei 14 JLd. 06 9% TFA. CH3CN : H20) : 97 GohO
EXAMPLE 3G Synthesis+ofsc ound 113 The synth sis of

corrpound 113 I ety usi ng—the sane r t| an
sequ eJ\a]?' idsed i H Exanpl es 3A@ °3§7fb ST g
' 2- car boffrethioxy 82 Chl or o- 4- hydr oxy- 7- " ° X

10

15

Compound 105
Compound 105 was obtained as a lyophilized solid.
'H NMR (400 MHz,DMSO-dg): § 12.33 (s, 1H), 8.62 (s, 1H), 8.17 (d, J = 9.1 Hz, 1H),
8.04 (s, 1H), 7.49 (s, 1H), 7.37 (d, J = 9.4 Hz, 1H), 7.23 (d, J = 6.7 Hz, 1H), 5.57-
5.45(m, 2H), 5.28 (t, J = 9.5 Hz, 1H), 4.62-4.54 (m, 2H), 4.53-4.44 (m, 2H), 4.12-4.04
(m, 1H), 4.01 (s, 3H), 3.95-3.87 (m, under H,0, 1H), 2.58-2.44 (m, under DMSO, 4H),
2.43-2.33 (m, 1H), 2.25-2.12 (m, 1H), 1.80-1.18 (m, 19H), 1.13 (t, J = 7.4 Hz, 3H).
M.S.(electrospray) : 867.3 (M+H)+ . Reverse Phase HPLC Homogeneity (0.06 % TFA;
CH3CN : H20) : 98 %

EXAMPLE 3F

Synthesis of compound 115

The synthesis of compound 115 was carried out using the same reaction sequence as
described in Example 3E above but using 2-methylpropionylthiourea in place of
propionylthiourea.

HN

_0 /N Br _0 /N =,
\l X
S (0]
Q —
o o M —
QL e ™ QL
e}
OJLu_?’ 2 j’_\j
Z

3] Corrpound 115
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nmet hoxyqui noli ne (C6) instead of
2- car bonet hoxy- 4- hydr oxy- 7- met hoxy-8 15

woredobpessoi nol i ne (A5) in step A of Exanpl e 3A; P@NGA2004/001658

usi ng butenylthiourea instead of N isopropyithiourea

in step A of Exanple 3B. OH G |INRF-12 Brs 31 Conpound
113 Conpound 113 was obtained as a |yophilized solid.

"H NVR (400 I\/Hz,DI\/BOdG): 512.35 (s, 1 H, 8.62 (s, 1
H, 813 (d, J = 92Hz 1H) 20804(s 1 H, 7.50
(s. 1 gg H, 7.24 (d, J = 6.7
WCOm&°%11%W86 tajfigd 2 m'y%h)“ze%%z's (t, J =9.6 H, 1
H)'H MMR34@D Maz(msc&ba),wz 3:5(541953@62 (él, 1'1'-'));847 @11(1&96\4& 1H),

%n%%‘é iﬁ) 9;%5 W%Sﬂtgfﬁ Jr% Hz, 11H)8§2§ (cbdm(@rlgj T‘gzﬂﬁ) 5.58-5.44

o (93 2H,,5.2B (& JE B6 Hz, 13)14.62-4(51 M@sﬁ@(lﬁm&.e!ﬁm 1H), 4.01(s, 3H

):
%‘22 w‘i;%l@%é@?}’ﬁg‘ USSR Ml Rt S D an .
2:(mipid), 1:8091728/4nEXBNRLIE 64(d5J Sﬁrﬂtﬂizeﬁl—s of o a
comsuisdfie) S By o FF GO s S )
arfdeeengity (H@Isl/ﬂ%F‘ﬁ‘BC'('Ep% d20):97 % nmol ) in _
1-net hyl - 2-pyrrolidinone (NW, 7 nmL) was added cesium

10 SRR 5o

15

20

Synthesis of compound 113

The synthesis of compound 113 was carried out using the same reaction sequence as
described in Examples 3A and 3B but using 2-carbomethoxy-8-chloro-4-hydroxy-7-
methoxyquinoline (C6) instead of 2-carbomethoxy-4-hydroxy-7-methoxy-8- ‘

methylquinoline (A5) in step A of Example 3A; and using butenylthiourea instead of N-
isopropylthiourea in step A of Example 3B.

*‘s\\ cl o]
9 o _0 /N| o~
[
X
8 Oy N N - +
Q X _7’ ° OH 9 Qn/
07N
M > AL
C1 H 2
INRF-12 Brs 3K ’2/\
HN

cl o} al NF

0 N Br o N =,

9 + 0
o Q\(n 0 /HzN/U\ﬁJ\/\ . o an 0
O\OJL”J:\’J\?LO O\OJLﬂJ:L\g\EU\OH
F Z
a

A Compound 113
Compound 113 was obtained as a lyophilized solid.
1H NMR (400 MHz,DMSO-ds): 5 12.35 (s, 1H), 8.62 (s, 1H), 8.13 (d, J = 9.2 Hz, 1H),
804(s 1H), 7.50 (s, 1H), 7.41 (d, J = 9.2 Hz, 1H), 7.24 (d, J = 6.7 Hz , 1H), 5.60-5.45
(m, 2H), 5.28 (t, J = 9.6 Hz, 1H), 4.63-4.43 (m, 3H), 4.15-4.05(m, 1H), 4.01(s, 3H),
3.95-3.85 (m, under H20, 2H), 2.58-2.33 (m, under DMSO, 4H), 2.23-2.14 (m, 1H),
1.82-1.06 (m, 22H), 0.93 (t, J = 7.5 Hz, 3H).
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10 (0.78 g, 2.4 mmol ). The m xture was heated to 70C
overni ght, then cool ed, poured into EtQAc, and washed

wowak/oeQ 2X ), NaHCO3 saturated sol uti on cone@i/OANY4/H01658

M NaOH (3/1 mxture) (2X ), and brine (3X ). The
organi c phase was dried, filtered and concentrated to

. afford the crude product 4a as a yellow oil. This

10

15

20

material was purified by flash chromatography using
regul ar Si 02 (250-400 Mesh) eI uti ng with 55% 15
c”wexane to afford 903 ellow solid ield
SIS eloeapray) J8 b5 BB b oRores B¥eePIE (0. O
9, Hdmafenein(0)o6i 9 TRANTMICN eHg) : 31k, / MeOH (8 L each)
was added NaOH I M (1.33 nmL, 1.33 nmol). The reaction
m xture was stirred 20 at RT for 18 hours foll owed by
cdremtEAti on to dryness to afford 0.8 g of conpound

3}@@%@5@84’%&?;@9& qﬂzogquant itative). The residue was

as suc € next step. Step C-76 WO
2(tep A28501 PCT/ CA2004/ 001658 + CH2N2 H 4b 4c To a
solution of the acid 4b (sodiumsalt) (0.8.g, 1.23

mmol ) in THE (14 &%) at 0C, was added Et3N (0351 ni,
3.7 mol), follo by |soby¢yl chl orofor@)o%sz
m., 24rmo|) ‘?;}?e reacti,o yre was stirrgd at 0C
for 1hour dla onet h 6'5 n, 6.1 ‘

added. § stirredufor angﬁh

0C, then fcor 2 hours. The m xt i b’\kﬂ?ﬁa

concent r at ed to ness and the resi due was di

VVI th Et CAc. ke gani ¢ phase was washed with a

brine; dried

F A Rt b BseE Re 2B i o ZDlmiaens B supgineds 055,

afZ.@mtho))56 1- mnghwfz WﬂolmmemHMP, yell) Wél; af@djeddcers]lum carbonate

( i tat h was ,us a ch far n
qHé}gthEtg ﬁ%ﬁ{u@ any F Her hc?ﬁge:aat@? %ﬁ%"&fﬁ'@ﬁ’. "}‘ersf%"g d{bpour ed
|nto EtOAc, and washed W|th H2O( 2X'), NaHCO; saturated solution containing 1M
NaOH (3/1 mixture) ( 2X ), and brine ( 3X ). The organic phase was dried, filtered and
concentrated to afford the crude product 4a as a yellow oil. This material was purified
by flash chromatography using regular SiO, (250-400 Mesh) eluting with 55%
EtOAc/hexane to afford 903 mg of a yellow solid ( yield 62%).

Step B

To a solution of the ester 4a (0.9 g, 1.25 mmol) in a mixture of THF / MeOH (8 mL
each) was added NaOH 1M (1.33 mL, 1.33 mmol). The reaction mixture was stirred
at RT for 18 hours followed by concentration to dryness to afford 0.8 g of compound
4b as a beige solid (quantitative). The residue was used as such for the next step.
Step C
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Q0 OAN H 4c 4d To the diazoketone 4c (0.96 g, 1.31
mmol) in THE (11 m-) at 0C, was added HBr soln (48%

W@ 200562851 3.2 mmol ). The reaction m xture wasPGI/CARM®E/001658

10

15

20

at OCfor 1.5 h, 15 then was neutralized with satd
NaHCO3 sol ution. The m xture was concentrated to
dryness and the residue was diluted with Et QAc. The
organi ¢ phase was washed with a satd NaHCO3 sol n, H20
and brine, dried (MgSO4), filtered and concentrated
under reduced pressure to afford 780 ng of 4d as a
yellow sofdd (ygeld 76%, which was- used as‘such d or

t he next p \,f hout any further characterjgahi N,
20 Step JWO 2005/ 02850 S H2NN O OAN dJi

PCT/ CA2004/ 091658 CorrpounaJ%Ol Br ormketone 4d 0. 065

g, 0.08 mmoli_was d| ssol i i C&Hpr opanol and
di ufla o,Ithlo rea (15.8 01

adQ o‘reﬁ,e sl n. The reactlon%

stirred 'at for 45 mn, at which point tllhe a?ty g

material 5 was consunmed as shown by TLC. HPLC al ong
with mass sffectra confirned the new product. The

ol b PRl Rolfln P e e b BV Tl

at wiRadsied StNgitS 1 rolh S mmbefnthvmddqy isGkiuty! ciersfoduate @82 mL,
di ﬁﬁ%h\égd Thé régw&%r@WEé éﬂ.r?eg 2%° fh Hdﬁ#%&%g%wh%ne 6

lve

yer]n|_(§,\,1 p'yr@;m-wqiq gdsgd.s bhe @lx{uy'g wRg s edy(pr another 10 min at 0°C, then at

RT for 2 hours. The mixture was concentrated to dryness and the residue was diluted
with EtOAc. The organic phase was washed with a saturated NaHCO; soln (2X) and

" brine; dried (MgSOQy), filtered and concentrated under reduced pressure to afford 956
mg of 4¢ as a pale yellow solid (quantitative), which was used as such for the next

step, without any further characterization.
Step D

To the diazoketone 4¢ (0.96 g, 1.31 mmol) in THF (11 mL) at 0°C, was added HBr
soln (48%) (0.55 mL, 3.2 mmol). The reaction mixture was stirred at 0°C for 1.5 h,
then was neutralized with satd NaHCOj; solution. The mixture was concentrated to
dryness and the residue was diluted with EtOAc. The organic phase was washed with
a satd NaHCOs; soln, H,O and brine, dried (MgSO,), filtered and concentrated under
reduced pressure to afford 780 mg of 4d as a yellow solid (yield 76%), which was

used as such for the next step, without any further characterization.

Step E
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10 'H NVR (400 MHz, DMBO-d6) - 12.27 (s, 1 H), 8.60
(s, 1 H, 7.94 (s, 1 H), 7.90 (d, J= 7.8 Hz, 1 H),

wQa2®6/0t891 1 H), 7.50 - 7.35 ( m 2H), 7.25 (d,POI/€ABN0F/001658

10

15

20

-carbonate (0952 g, 1.60*

Hz, | H, 560545(m 3H), 5.34 -5.20 (m 1 H),

4. 65- 4. 55 (m 2H), 4.50-4.40 (m 1 H), 4.15 - 4.05 (
m 1H, 3.95-3.85 (m 1 H, 2.66 (s, 3H, under DMSO
Si gnal), 2.42- 2.31 (m 3H), 2.25-2.15 (m 1 H), 1.8
- 1.1 (m 20H), 1.03 (s, 9H). 15 M5 (ESI) (MH=

846. 3. EXAMPLE 5 Synthesis of conpound 209: Step Ar
20 INRF-12 Brs 5a To a solution of brosylate | NRF-

Brs (0.95¢ 1. nmol ) and the quinoline G]s (0.
1. 33 mmolg Yy nylyret hyl - 2- pyrrol i di none ( NVB._b K vaas
added ceshdmZ- 78 WO 2005/ 028501 PCT/ CA2004/R01658

Fhe m xture wag heat ed

to 70C over¢inghy,, d hen éoohe poured into OAC and
waghgd i tyanHROUS 2569, Na at urgted sa_uf i 2
cont aonig-, 1 OH (3/1 mixture) ( O)JkNﬁd qH

3X ). The o i€ phase was dried, filtehet rfbl/
concentr at ed to afford the crude product 5a as a
yel l ow oi . “Iis 5 materi aI was puri fi edcdayoukd ash

Si 02 0- 400
o1 BRI RO Lo e D B e e pR S deEp Foptopang (g miyand 3.3
\Amlmethﬁkbmadwltmueéaj(m/ﬁn, 0. Btreyw| Bvdscadsled Twtha seitiat.i The

of re‘é%l%n ‘?%_Irﬁt:g)e @?ﬁ_étprfgét 9(2: ﬁ?onﬁ%smgg ét) \Ac/ﬁ ﬁ%@ﬁpﬁ%\#ﬁ’g‘”@ aterial

reraSOCOESU P§ shovreby Bt Y alorg wit maas sprctra cedfiraed BB new
f Ofrodi:t. h@h’é Sixufb h@%@b@&/m@@ﬁ&ﬁﬁ Iqlﬂ@ @0 ér% ﬁ%dm o'i ion were

affor of .conpound as a beig
THEde STW@Q&Qg e s %'Ue% a# BF oveﬂelghteihen@pwn rgteépﬂ@
residue was dissolved in DMSO and purified by prep HPLC (Combiprep ODS-AQ, 20

x 50mm) to give 20 mg of compound 201 as a yellow lyophilized solid (yield 31%).

'H NMR (400 MHz, DMSO-dg) — 12.27 (s, 1H), 8.60 (s, 1H), 7.94 (s, 1H), 7.90 (d, J=

7.8 Hz, 1H), 7.56 (s, 1H), 7.50 — 7.35 ( m, 2H), 7.25 (d, J = 6.7 Hz, 1H), 5.60-5.45 (m,
. 3H), 5.34 -5.20 (m, 1H), 4.65-4.55 (m, 2H), 4.50-4.40 (m, 1H), 4.15 - 4.05 ( m, 1H),

3.95-3.85 (m, 1H), 2.66 (s, 3H, under DMSO signal), 2.42- 2.31 (m, 3H), 2.25-2.15 (m,

1H), 1.8 — 1.1 (m, 20H), 1.03 (s, 9H).

MS (ESI) (M-H)= 846.3.

EXAMPLE 5
Synthesis of compound 209:

Step A
o}
\ 7
Br S:oN (o]
@ % o
‘0:s=o 0=3 a Z
0 + Ne™S0 —» 0
o 2 ! o
R R N
0N o b 07N~ o
# Gt Z
INRF-12 Brs 5a

To a solution of brosylate INRF-12 Brs (0.95g, 1.33 mmol) and the quinoline G1

(0.37g, 1.33 mmol) in 1-methyl-2-pyrrolidinone (NMP, 5 mL) was added cesium
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O oxcl + I + =N=N5baO N Hb5c 15 To a
solution of the acid 5b (sodiumsalt) (0.23 g, 0.31

worpebp285m THE (5 nmL) at 0C, was added Et 3N ( OPABCARN04/001658

10

15

20

0.93 nmmol ), followed by isobutyl chloroformate (0.08

m., 0.62 mmol). The reaction m xture was stirred at

OC for 1 hour, then diazonethane (2 nL, 1.55 mmol)

was added. The m xture was stirred for another 10 min

at 0C, then at RT for 2 hours. The m xture was

concentrated to dryness and the residue was 20 dil uted

wi §850RAGAO-52h d S0 BEAN cThe RiXErees heataddd 7RI Aveanight, then

fS_a(}iddie@It g&ré&aH@Btw@It, é‘ndt \ﬁ%&?ﬁ)—:‘d 3mﬁ Hg@g ﬁ)@),dNHH&(S‘a Jawaﬁté&muﬁon
iltere rate er reduc ressure to

o B RSEEEET e AR obass ¥ oFacasTRgswas

Scdrieg, fitepal @ndyeinbenvrasel to dff¢rgitied &u@@[%)oducvmiaf ; calsha/m oW BB M his

as far . _Ste wi t hout an .

o pt R o) e R B o kg Wil G B v esh)

5celgtingaithgs 5% EIAakraxBile joraffoE 2946 mglof aathitd Eplidiasela el
HB&i5@ N (48% (0.13 nl, 0.77 mmol ). The reaction

mXture was stirred at OC for 1.5 h, then was
neutralized with satd NaHCG3 sol ution. Tig mxture was

concentrat @P o Jdryness and the residue $a | ut ed
w th Et QA h& o?gani ¢ phase was washe o at d
NaHCO3 sol T, O and brine, dried (MySON+~&41tered
and concentrafed under reduced.,l10 pressure bo afford
205 ng of 5 g yellow solid (yield 81 %A which was
us asj’\g N Ihg-next step, mhthouo f Qr ther
charaweni-zati qn. L8tep E s H2NA OJLNI %, ©
H 2 H “ ©
5a

5b

To a solution of the ester 5a (0.24 g, 0.32 mmol) in a mixture of THF / MeOH (5 mL
each) was added NaOH 1M (0.33 mL, 0.33 mmol). The reaction mixture was stirred
at RT for 18 hours followed by concentration to dryness to afford 230 mg of compound
Sb as a beige solid (98%). The residue was used as such for the next step.

Step C

0 Jo
\s.-0 o} S0 0
Ny OH Ne =N,
Z j)\ =z
0 * ﬁ)o CI+ =N§N_ —_— ~°
(o] (o]
H H
0o O o ©
Q8 e a3 op i E
0" 'N (o] 0" 'N—*, 0
H P H P
5b e

To a solution of the acid 5b (sodium salt) (0.23 g, 0.31 mmol) in THF (5 mL) at 0°C,
was added Et;N (0.13 mL, 0.93 mmol), followed by isobutyl chloroformate (0.08 mL,
0.62 mmol). The reaction mixture was stirred at 0°C for 1 hour, then diazomethane (2
mL, 1.55 mmol) was added. The mixture was stirred for another 10 min at 0°C, then
at RT for 2 hours. The mixture was concentrated to dryness and the residue was
diluted with EtOAc. The organic phase was washed with a saturated NaHCO; soln
(2X) and brine; dried (MgS0Oy,), filtered and concentrated under reduced pressure to
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5d O QAN H Conpound 209 Bronoketone 5d (0.045 g, 0.05
mmol ) was di ssolved in isopropanol (3 nL) and 15

w0 s@poegsyl t hi ourea (7.8 ng, 0.06 mmmol) was addedI/Ca2ae01658

solution. The reaction mxture was stirred at 70C for
45 mn, at which point the starting material was
consuned as shown by TLC. HPLC along with nmass spectra
confirmed the new product. The m xture was cooled to
RT and THE (2 nL) and NaOH 1 M sol uti on were added.
The reaction m xture was stirred at RT overnight, then
coRfEM2F e SahRa Palervelevd srlid el @P%s oV eiiwaR UTHISE skl for
PUthi nbictddy Wik &R ahPhienbCoERIcRI@RidADS- AQ 20 -80 WO -
2005/ 028501 PCT/ CA2004/ 001658 x 50mm) to give 17 ng of
co d 209 as a yellow | yophilized solid (yield
45% . 'H NMR (400 MHz, DMBO-d6) 8.59 (s, 1 &f); 8.47
(d, J=8.2f8 1 ;N.8.34 (d, J=7.3Hz, 1 Bhg 7.91
(broad s, ST 67 (s, 1 H): 7.61 (t, JE¥Bzy J=
15.6Hz, 1M 7.55 (s, 1 H; 7.24 (d, J="& , H H);
5.58 (s, 1 H? 5.48-5.54 (m 1 H);_5.26 (t, Jo 9.7 Hz,

J=19.1 Hz, B @;04.57-4.55 (m 2H); 4.47 A =4
8. .~ g=0 oM 4.09-4.05@ a ﬁ%” 9% P
3.8 mgn D) F6%:(S, 3H); 2.63-2.62¢dm_2H); % O
2.44-2. 38 ( - 2.19-2.13 (m 1 H); H1."g1-1£1
26H). M5 (ESI) (MrH) = 823.3, (M H= 821.3. 10

6 Synthesi s 0f compound 216: Step A a0 | NRF-¥ Brs OH

5 1116 dRzbR4toke 5¢ (0.24 g, 0.31 mmol) in THF (5 mL) at 0°C, was added HBr soln

10

15

20

(48%) (0.13 mL, 0.77 mmol). The reaction mixture was stirred at 0°C for 1.5 h, then
was neutralized with satd NaHCOj; solution. The mixture was concentrated to dryness
and the residue was diluted with EtOAc. The organic phase was washed with a satd
NaHCO; soln, H,O and brine, dried (MgSO,), filtered and concentrated under reduced

pressure to afford 205 mg of 5d as a yellow solid (yield 81%), which was used as
such for the next step, without any further characterization.
Step E
o H,<
gL o) N
0 N i “s=0  NX
> N~ s
o] + —_—
HZNJ\NA o
a2 ol S H :
N -~ o]
JIq __7/ " O 0 Q‘(N OH
Ot o0 & QOJLN_?’ 1
2
5d Compound 209

Bromoketone 5d (0.045 g, 0.05 mmol) was dissolved in isopropanol (3 mL) and
isopropylthiourea (7.8 mg, 0.06 mmol) was added to the solution. The reaction
mixture was stirred at 70°C for 45 min, at which point the starting material was
consumed as shown by TLC. HPLC along with mass spectra confirmed the new
product. The mixture was cooled to RT and THF (2 mL) and NaOH 1M solution were
added. The reaction mixture was stirred at RT overnight, then concentrated. The
residue was dissolved in DMSO and purified by prep HPLC (Combiprep ODS-AQ, 20
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O 6a To a solution of the brosylate INRF-12 Brs (0.98
g; 1.38 mol) and quinoline 11 (0.30 15 g; 1.38 mmol)

wo pooiomsbhyl - 2- pyrrol i dinone (18 nL) was addedP@r/oapnd4/001658

10 an

15

20

cesium carbonate (0.54 g; 1.66 Mol ). The resulting
suspension was stirred for 6 hours in a preheated 40C
oil bath, then, at roomtenperature overnight. The
reaction mxture was diluted with Et OAc, washed

,extensively with H20 (3x), NaHCO3 (sat d ; 2X)

g r%%x) an bripne (2X ), dried fol""f iltered
BB ELTTR0 Phamcad BYS b5 pelontly et Suly (WaK s
¢ hitoBIRAgoRpHY, mmseLde)sagg@HHw , 3 8 BHREMBN®34 (d, J= 7.3Hz,

e 7 eronde B0 ) B SET-BIRg 1 B Bag W AR,

721.24.(d, M Bi3Hz, Ré)y 8158 s, tha,s';'e48=|5’542(rhb’rm>)gsﬁel(it y= @2200aM9.1 Hz,

(048040 158 i Rk Elo 90,84 S0 Purkl 06 1000

es¥-8% (B2H)5X45 (g 3H); @.6232.Bartm.)2Hi 244RBédmi tH); 219213(m 1H);
THFé{\ZEG]ﬂéY‘,HZ@e].(S 2:1, 12 nL total volune) was added 1

0,82 | Th [ | ut
st'}'}g?gﬁl +'T')ocﬁ??t3e%€9';nggh)% forezyg hg\dvr:o(gol \?InSI \Qllaz

starting material by HPLC). 5 The m xture was

ev, d to near dryness, diluted with water, frozen
%PA(R’{@%SN lized to provide the sodiumsalt 6b as a

wh$yrghesi® ppbauapowal 216: (530 ng; 100 %9 which was

ezggg)&ed wi t hout further purification in the

S ent step. Step C 6b 6¢c 10 To a cooled (00

sol ution of t rude nono-acid Na salt 6b (0.53 g,
0.78 nmol ) 4, HE (7 nL), and triethylanne % ;
2.51 mmol) mas added drop Ase i sobutyl chloro te
O 23 rrL : t€ sgsgnsi on was ¢

l@\h /Z*ﬁours then —d-a20 thane (9. 67
6t e . 15.82 mmof™) was NM&id Jhe o7
reactlon mx was stlrred 1 hour at OC andi'T

hour s at pofars

6a

To a solution of the brosylate INRF-12 Brs (0.98 g; 1.38 mmol) and quinoline 11 (0.30
g; 1.38 mmol) in 1-methyl-2-pyrrolidinone (18 mL) was added ground cesium
carbonate (0.54 g; 1.66 mmol). The resulting suspension was stirred for 6 hours in a
preheated 40°C oil bath, then, at room temperature overnight. The reaction mixture
was diluted with EtOAc, washed extensively with HzO (3x), NaHCOj3(sat'd ; 2X ),
water (2x) and brine (2X ), dried (MgSOs,), filtered and concentrated followed by
purification by column chromatography on silica gel column with hexane : EtOAc (5 :
Sto 4:6) provided the pure product 6a as an off -white solid (540 mg ; 54 %)

MS 7ﬁ 9.3 (M-H)- 721.4 (M+H)+. Reverse Phase HPLC Homogeneity @ 220nm
(0.06 % TFA ; CH3CN : H20) : 96 %

Step B
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15 tenperature after which it was evaporated to near
dryness to provide a-thick suspension. This

waempeession was di ssol ved by dilution with Et GACT/@ngho4/001658

10

15

20

wat er and washed with saturated NaHCO3 (2x), water
(2x) and brine (1x), dried (MgSH™), filtered and
evaporated to provide the diazoketone product 6c¢ as an
ivory solid (crude naterial used for next step). 20
M S. (el ectrospray). 701.5 (MtH +. Step D -82 WO .

2005/ 028501 60 oci PCT/ CA2004/ 001658 6d To the crude
di azoketone §c¢c (33 ng, 0.53 mmol) dissolved ip JHE.
(5.3 n) wa a|e6 dropwi se, at 0C, the H ojfutd on
(48 % ag.; O m.) and stirred for 1 hour YO0C. The
m xture was diI‘éUted with Et OAc, washed with saturated

2X Iy 5°(2x) and brine (lx), dgi 0
(I\/gSOﬁlﬁj\ It Pe jdoevaporated to p ﬁez)’ﬁe N i o7
bronoketonerrodﬁct 6d as a yellow solid® (323 s,
crude; 0.43 mol ). MS. (electrospray) 753.3, 78573

(Mt). Step F%d S 6e 0 |-PrOH 6f 10 A mxtu@be of fhe
Cf#ﬁﬁe%é%@%&&eéé’(g% R ; b%rﬁ&ol)@isgcﬁ@eml-h:/ HIHO (3:2:1, 12

conmpound di ssol ve
i SBpIYABME) yasameﬂ ANEGHRED- {Sam@ e mipal). Tép.weﬂ@rdscvlmon
1. vaas’m.mea at o tBBEaRkERr Z8Goat (nBaksible JMnM%elﬁéﬁome)

d orated to d ess, diluted wth
A R MR A R L e I
angbpbilizedto( frayide e |se@|ur(1 NégB68 hs afvititt @irRebHdng seuaBE8r Rige o %)
t %Iﬁéhoxésggmt I&?edC W|H1out further purification in the subsequent step.

Step C

o] o)
/NI O,Na /NI =N,
X x
0 0
i —-
(o] H fo)
U QA
OJ\N_j/ “ OJLNj/
H 0 H 0
Z Z
6b 6c

To a cooled (0°C) solution of the crude mono-acid Na salt 6b (0.53 g, 0.78 mmol) in
THF (7 mL), and triethylamine (0.35 mL; 2.51 mmol) was added dropwise
isobutylchloroformate (0.23 mL; 1.72 mmol) . The white suspension was stirred at
0°C for 2 hours , then, diazomethane ( 0.67M in ether; 23.6 mL; 15.82 mmol) was
added. The reaction mixture was stirred 1 hour at 0°C and 1.5 hours at room
temperature after which it was evaporated to near dryness to provide a.thick
suspension. This sus.pension was dissolved by dilution with EtOAc and water and
washed with saturated NaHCO; (2x), water (2x) and brine (1x), dried (MgSO,), filtered
and evaporated to provide the diazoketone product 6¢ as an ivory solid (crude
material used for next step).

M.S.(electrospray) 701.5 (M+H)".
Step D
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15 product 6f as a yellow solid. MS. (el ectrospray)
817.5 (MtH)+. Step F -83 WD 2005/ 028501

wEFQDsQ2EB004/ 001658 ao O OH 6f conpound 216 A sPCTICAZNN4/001658

10

15

of methyl ester 6f (assunme 0.091 mmol)) in THE (2 ni),
MeOH (1 nL) and an aqueous solution of LiOH (38.2 ng

; 0.91 mml) in water (1 nL) was stirred overnight
The organi c solution was concentrated to provide a

yel | ow paste. The 5 crude material was purified by
preparatory HPLC (YMC Conbi Screen ODS- AQ 50 x20nn1|D
S-5m cron, 12pA @p20nm) using a |inear gradi nt d
0.06 % TFA H2O . The pure fractio e
conbi ned, c trated, frozen and |[|yophil to
prOV|de conpoumd 216 as a yellom1annrphous solied (13.6

;239 . | egtrospray) 803.4 (M H)
(€l

(I\/H—|) %@r & HPLC Hormpgenei %
(0.06 %P : H20): 99.8% 'H

MHz, DVBO- d6) ° /sé (s, 1H) 8.59 (s, 1H) ,
8.01-8.03 (m 2H), 7.60 = 6.9 Hz, 53,7.54

7. 26 J = 6.9
,(_;1’*0 ﬂ}u gu‘de @zggét ofie é% 3(%{71%5',;33 ngné_&mssqgfeg (H{: (5.3 L) was
4. Qided drdpmise, dt 0°CH R Hr, solutibh (484% &3.; Ot4 18l.) ahdts)isred for 1 hour at
4. Or”élé"@?n%m&dbas}%lut&é ?t% Et(i,& wasé%wltqggt%@ted%HC% (é)é water
( nigx)iand)bring (53, dried (IMOSQ4) filtRidd, an@. e@gpora@d 38prowide theH) |

? bl’gmokegor?ezpr() ct %%)'é& Mgeléyvgs‘loéy Aé% (JHJ 918'2{)3, mrkorg8_(d,

Br

0. conpound 219:
2d\/'§t(é|@cwpspsw) 59 ROEEIMI28501 Br t ao
Step E
HN’IE
/Nl i Br /N N\ )\
J
500 1-PrOH X
g S
O\ o 9 N(%(H i - g O Q"/'ﬁ i -
Z &

6d Be of

A mixture of the crude a-bromoketone 6d (50 mg; 0.066 mmol) and compound 6e
(12.8 mg; 0.079 mmol) dissolved in isopropanol (2.5 mL) and THF (1.0 mL) was
stirred for 1.5 hours in a preheated 70°C oil bath. The mixture was cooled to R.T.,
evaporated to dryness, diluted with EtOAc, washed with saturated NaHCO; (2x),
water (2x) and brine (1x), dried (MgSOy,), filtered and evaporated to provide the crude
product 6f as a yellow solid. M.S.(electrospray) : 817.5 (M+H)".

Step F
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I NRF-12 Brs OH H3 PCT/ CA2004/ 001658 7a The brosyl ate
INRF-12 Brs (914 ng, 1.29 mmol) was dissolved in NW
W@ 2@5028591 and  then the quinoline H3 (360 ng, BRCROA2004/001658
nmol ) was added fol |l owed by cesium carbonate (419 ny,
1.29 mol ). The m xture was heated at 70C for 14 h,
cooled to RT, poured 5 into Et QAc, and washed with
H2O, NaHCO3, and.brine. It was dried over MySO4i
filtered and evaporated to afford conmpound 7a as a
yel low solid (250 ng, 28% which was enployed in
subsequent reactions wi thout further purification. J?
(ES- = 699. 3). Steﬁfé 7a 7b 10 NaOH (1 M 0.7 m_}0o7

ol ) was added t oy L?.l\utlon of ester 7a ( 40 N )~
j re of THE (5.7 nL)/ | |
The m xture was all owe tir

0.63 mol)

m.) / MeCH ( 2.

for 14 h at lconcentrated and the water was
azeotropi cal | y rem)ved u5|_—mene to yi eI b a% a
yel | ow-foapyosdl pd n(RP-HPLC rt = ri

Step 5I\Wg 2007 GZ8501 PCT/ CA2004

Isobutylcchlerd or fratye (0.08 niL, OGmmI) to
a solution of acid 7b (200 ng, 0.29 muol) in THE (15
m.)/ TEA (0.08 nL, 0.6 mmol ) at OC and-the m xture was
stirred for 1 h gt RT. The mxture was ;gRphgs4 b 0C
and di azonet hane (excess) was added. The m xture was 5
al Asoletibrt of mtwytemﬁﬁ(asﬁwewm%nvmphbn rTédroRindy), Me@H (1 mL) and
u [ I :

?n %ﬁcﬁ}%@v\%’é&l@yﬁr&g 'Ic_tEg-I ) 3\% ét rﬁ&"eg 8@%&1\?' 'Ft:%terg LS glgs stlrred
enpiegyed Thedaenic selvtianeras coneantraiedite QWVIdﬁ as&@lﬂ% qe@ﬁtThe

5 I egGldd MBeria X sliritidPBy papard®iy HPISE VIO CombiScreen ODS-AQ, 50
x20mm ID S-5micron,120A @ 220nm) using a linear gradient and 0.06 % TFA
CH3CN / H2O . The pure fractions were combined, concentrated, frozen and

lyophilized to provide compound 216 as a yellow amorphous solid (13.6 mg ; 23%).
M.S.(electrospray) : 803.4 (M-H)" 801.3 (M+H)" . Reverse Phase HPLC Homogeneity
10 @ 220nm (0.06 % TFA ; CHzCN : H,0) : 99.8%.
'H NMR (400 MHz,DMSO-dg):  11.88 (s, 1H), 8.59 (s, 1H) , 8.01-8.03 (m, 2H), 7.60 .
(d, J =6.9 Hz, 1H), 7.54 (s, 1H), 7.32 (t, J =7.7 Hz, 1H), 7.26 (d, J=6.9 Hz, 1H),
5.45 -5.55 (m, 2H), 5.24 —5.28 (m, 1H), 4.97 (quin., J = 6.3 Hz, 1H), 4.63 (brs, 1H),
4.53-4.59 (m, 1H), 4.42 —4.46 (m, 1H), 4.09 — 4.13 (m, 1H), 3.90 — 3.95 (m, 1H), 2.74
16 (s, 3H), 2.66 (m, 1H), 2.53 - 2.60 (m, 2H), 2.31 - 2.38 (m, 1H), 2.16 - 2.22 (m, 1H),
1.31-1.76 (m, 19H), 1.28 (d, J = 6.2 Hz, 6H).

EXAMPLE 7

Synthesis of compound 219:
20 StepA
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aoi 7d 10 HBr (48% 0.12 nlL, 0.73 mml) was added to a
sol ution of diazoketone 7c (200 ng, 0.28 mmol) in THE

W@ 2®502850at RT. The mixture was stirred for 2hPErdARG9€001658

10

sodi um bi carbonate (sat'd) was added and the m xture
was extracted with Et OAc. The organi c extract was
dried filtered and concentrated and the product 7d
was enpl oyed in subsequent reaction wi hout
purification. (200 ng, 93 % . M5 ES+ = 763.2. 15 Step
E -86 WD 2005/ 028501 PCT/ CA2004/ 001658 7d 7e A m xture
of brono-ketone 74 (50 ng, 0.066 mmol) and ||
i sopropyl thio N\ (7.7 ng, - 0.066 mml) in iPrCH
heated at 70C\ 4 h, unfji1 the reaction aatd

conpl ete by .RRFHPLC and M. The mi xture was
concentratedyahd the resig (5 was- enpl oyed d n
subsequent ctions wit urf her purificati
ES 7/@3. F7e pund Zlgé\Maﬂ;laEd

(0. 64 ML)}, ) was add®€d to the Start+

7e (50 ny, mol) in a THF/ MeOH water s

m xture (2: 1:1 ratio, 4 nL total volune) 10 anc}athe
mi xture WMBF-42Bdwed to stir Bvernight at RT. TH&
o

oup Ty R Bt 818 g, 1 St w b GecRRn R rg g an

f rtaen theswingliitecH 6390inis d - 20mimglp vae added/ieltasveddymesidmiparbonate
| . . : . .
I o S RIS R e BT o
4000MIDAS 0Ata8Be wh b NaHEsgandbrines i wasidjied evasiaS,

1 ttpred®ind bvépbratdd o &fodd cdrpdihd 74 abharyello? Qoird (ZS(?%g,(%rﬁs%) which

oH): 7.64 - 7. 1 H: 7.44 - 7.4 1

& s oroloyes i sctsefdn foachins Wgthguirtiet piyication k- 56805).
(StegtB); 4.06 - 4.09 (m | H; 3.85 - 3.93 (m 2H):
2.40 - 2.46 (m 1 H); 2.12 - 2.18 (m 1 H); 1.13 -
1.78 (m 29§); RP-HPLC purity 93.8 % (220]|hm. |
EXAVPLE 8 i \

= OH

—0

Pz

0
—_— 5
o H
g S _?’Qﬁ(
07 “N—I,, *
H “y,, o

7b

o

7a

NaOH (1 M, 0.7 mL, 0.7 mmol) was added to a solution of ester 7a (440 mg, 0.63
mmol) in a mixture of THF (5.7 mL)/water (1.1 mL)/MeOH (2.2 mL). The mixture was
allowed to stir for 14 h at RT, concentrated and the water was azeotropically removed
using benzene to yield 7b as a yellow foamy solid (RP-HPLC rt = 6.03, purity 90.6 %).
Step C
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20 -87 WO 2005/ 028501 PCT/ CA2004/ 001658 The fol | ow ng
conpounds were made usi ng anal ogous procedures to

W b@sme2ssescri bed above using appropriate reagRCil/€A2004/001658
Conpound 106 5 'H NWR (400 Mz, DMSO-d6): 5 8.62 (s, |
H, 815 (d, J = 9.0 Hz, 1H), 7.99-7.77 (m 1 H,
7.72-7.59 (m 1 H), 7.54 (br s, 1 H, 7.38(d, J =09.2
Hz, 1 H, 7.21 (d, J =6.6 Hz, 1 H), 5.59-5.47 (m
2H), 5.28 (t, J = 9.6 Hz, 1 H, 4.58-4.40 (m 3H),
4.11-3.85 (m 2H) 4.01 (s, 3H), 3.80-3.40 (m under
H2O, 1 H), 2 59-2 .45 (m under DMBO, 2H), |R.44- 2 31
(m 1 H, 2.022-2.48 (m 1 H), 1.81-1.77 ( 19H) 1. 26
(br d, J = "7 6H). 10 M S. (el ectros
(MH)- 853. VieH) + 855. 3 (MH-I)+ Revers
Hormgene|ty (0.106 % TFA;, CH3CN : H20) : 96 npound
108 H NI\/R (40G MHz, DI\/BOdG)_8‘12 34 (s, 1 H, 8.62
(s : J = 9.2 H, 1H), 1584 lo

et e yf%’

Hz, -4.°44 Xm 3H), 4.13- os(m”
(s, 3H), 3953.8 (m 1 H, 263244(m uner'
DVBO, 4H), 7223236(m1H) 2.24-2.13 (m~ 1 H),
1. BebulyicBBrofofhatd @tdB .mL10.8 dinfol) wad adﬁea ton ddfutionDfihcid 7b (200 mg, 0.29

re{irbE B RIMAEL 0ofift.nt bR iUl bt spepiac
;. RPQOye mixtyre wascaplproia R womzwﬂ\me (0TS MAE g hegixtuns was
5 12aiBdked 18 slodiy karm 18 RGkand the rédactidh,wa8 qlihcied with silida, foliéwEBby(NaHCO;

1 ,

g%j_the iﬁtﬁ% was §>ﬁ§actE%w5r18E Re. (Tge pr‘&%ucéﬁ:’_@as'_e'ﬁm‘g&d'_\%@}u} furter

4. @iifigation "fls‘ﬁfeq“ﬂ“tSePCQP”ﬂl %1932%1 96%)-18-3.90 (m under
Hzg p2H), 3.77 (s, 3H), 2.67 (s, 3H), 2.58-2.44 (m
under DVBO, 4H), 2.40 (s, 3H), 2.42-2.31 (m 1 H),
2.24-2.14 qm 1.H), 1.83-1.15 (m 19H),
(el ectrospray) : 815.3 (
Phase HPLC Honogeneity (
¥ 99N96 30 Conpound 112

0 — (
o
. o H
00 N(l’(‘,:} _ O\ o }Q(N Ao
O\ AL _T % O | OJJ\H o :

7c . 7d

7c

10  HBr (48%, 0.12 mL, 0.73 mmol) was added to a solution of diazoketone 7¢ (200 mg, 0.28
mmol) in THF (25 mL.) at RT. The mixtufe was stirred for 2h and then sodium bicarbonate
(sat'd) was added and the mixture was exiracted with EtOAc. The organic extract was dried
filtered and concentrated and the product 7d was employed in subsequent reaction wtihout
purification. (200 mg, 93 %). MS ES+ = 763.2.

15 Step E
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10

15

20

'H NVR (400 MHz, DMBO-d6): 5 12.36 (s, 1 H), 8.62 (s, 1
, 8.04 (s, 1 H, 7.94(d, J = 9.2 H, 1 H, 7.49

H)
w@ 200502891 7.40 (t, J = 8.4 Hz, 1 H), 7.24 (d,POI/€ABN086001658
Hz

, 1 H, 557-5.46 (m 2H), 5.28 (t, J = 9.6 Hz,
1H), 4.61-4.52 (m 2H), 4.51-4.43 (m 1H), 4.14-3.87
(m -88 WD 2005/ 028501 PCT/ CA2004/ 001658 under H20,
2H), 3.99 (s, 3H), 2.62-2.44 (m under DVSO 4H),
2.43-2.31 (m 1 H, 2.24-2.14 (m 1 H), 1.82-1.15 (m

“19H), 1.12 (t, J = 7.5 Hz, 3H. MS. (electrospray)

805.2 (M 807.3 (MtH)+ . Reverse Phase HHLC .
Hormogenei ty (0.06 % TFA; CH3CN : H20) : 99 ¢ N/)\p,
Conpound NVR (400 MHz, DWMSO-d6) - 12. H))\
8.60 (s, 1T ; 7.96 (slH)s 90(5 J= 8HZ] H) ;
7.55 (s, 1 H¥, 7.45-7.37 (,ﬁh ;25 (d, J= 7FHz, 1

. 5.3-5.23 (m ; 4.650% 54 (
/;395387( 1]H?
“ 10 d6 signal); 2.40-2. 11+
1.84-1.05 (m . M5 (ESI) (M+H) = 859.5; (
857 4 Corrpou,nd 207 'H NMR (400 |sz, DI\/ISO d6) 7

7.90 (d,
NE. i %"X o O%ETHP“T kﬁjonei’&ééo (ﬂ@H‘)J QGWmOk) ani Isop;!)px@wwrﬁa §27I-B mg,
7.RE66(rdmol) irfiPrb# wad hédted 8t T4€ Fordbh, (UMl tRéDeaction %%egreago

( @Emﬂ?"% bxﬁgp I—ll)C ar@%@% +ﬂ§ r‘glg?um.r\fvaslcqqfent?t@g\%r(dsthe tggidue 7e
urvessrenip\3@d i sbakuenPrea8tiond witRoltriurttkr plirificatioh]l M E&+ £1783.3.
1 1.80 - 1.30 (m 20H), 1.28 (d, J= 6 Hz, 6H). M.
I%%_( M+H) = 835. 4, (M H) = 833.3. 20 Conpound 214
8154(MH)" 8134(| )

M S. (electr §pray)
rrggenel ty @220nm (

Rever se Phase HPL

CH3CN : H2 X6 N H NVR (400 MHz, N om
12.28 (s, . ;>\ . 8.02 - H,
7.60 25 (d, = 6.6 Hz, , 7.56 (s, t,

J=7.6 H, 1I-§),726(d J———66Hz

5.53 (m 2H), 5.2 -529(m4:)9 ,45
3@%9 (qu( ",,20715 (s, @\

27 32H-

CDI—\
1
CD
-b- -
~—~
3
(o]

7e Gompound 219
1M NaOH solution (0.64 mL., 0.64 mmol) was added to the starting ester 7e (50 mg,
0.064 mmol) in a THF/MeOH/water solvent mixture (2:1:1 ratio, 4 mL total volume)
and the mixture was allowed to stir overnight at RT. The mixture was concentrated,
diluted with DMSO and purified by prep-HPLC (H,O/CH;CN/ 0.06% TFA). The pure
fractions were combined and solvents were removed by lyophilzation to obtain
Compound 219 as a white solid (12 mg, 24 %). MS ES+ = 769;3, ES-=767.3.
'H NMR, 400 MHz, DMSO-dg: 12.20 — 12.50 (br, s, 1H); 8.60 (s, 1H); 8.21 (d, J = 8.2
Hz, 1H); 7.90 - 7.97 (m, 2H); 7.64 — 7.68 (m, 1H); 7.44 — 7.48(m, 1H); 5.48 - 5.60
(m, 2H); 5.27 (t, J = 9.5 Hz, 1H); 4.46 - 4.60 (m, 4H); 4.06 ~ 4.09 (m, 1H); 3.85 — 3.93
(m, 2H); 2.40 - 2.46 (m, 1H); 2.12 - 2.18 (m, 1H); 1.13 — 1.78 (m, 29H); RP-HPLC
purity 93.8 % (220 nm).
EXAMPLE 8
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2.40 (m 3H), 2.16 - 2.24 (m 1 H), 1.16 - 1.75 (m
20H), 1.03 (s, 9H). -89 WD 2005/ 028501 EXAMPLE 9

wyoshessis of sul fonam de fragnments 9d and 9g: PGl/8A2002/001658

10

15

20

25

30

o\/ Et 3N nBuLi \\~~ a Step A Step B 9a 9b 9c
PCT/ CA2004/ 001658 CF3C OCH Step C 0sC) HzN V 9d
Step i CF3C.OCH 9g CF30DCL Step Fo © -1 11 S ONy
H 9f 1) nBuLi 2) Nobl

The following compounds were made using analogous procedures to those described
above using appropriate reagents.

Compound 106

'H NMR (400 MHz,DMSO-ds): & 8.62 (s, 1H), 8.15 (d, J = 9.0 Hz, 1H), 7.99-7.77 (m,
1H), 7.72-7.59 (m, 1H), 7.54 (br s, 1H), 7.38 (d, J = 9.2 Hz, 1H), 7.21 (d, J = 6.6 Hz,
1H), 5.59-5.47 (m, 2H), 5.28 (t, J = 9.6 Hz, 1H), 4.58-4.40 (m, 3H), 4.11-3.85 (m, 2H),
4.01 (s, 3H), 3.80-3.40 (m, under H;O, 1H), 2.59-2.45 (m, under DMSO, 2H), 2.44-
2.31 (m, 1H), 2.22-2.13 (m, 1H), 1.81-1.77 (m, 19H), 1.26 (br d, J = 6.2 Hz, 6H).
M.S.(electrospray) : 853.3 (M-H)- 853.3 (M+H)+ 855.3 (M+H)+ . Reverse Phase
HPLC Homogeneity (0.06 % TFA; CH3CN : H,0) : 96 %

Compound 108

H NMR (400 MHz,DMSO-ds): 8 12.34 (s, 1H), 8.62 (s, 1H), 8.13 (d, J = 9.2 Hz, 1H),
8.04 (s, 1H), 7.50 (s, 1H), 7.41 (d, J = 9.4 Hz, 1H), 7.23 (d, J = 6.7 Hz, 1H), 5.57-5.46
(m, 2H), 5.28 (t, J = 9.6 Hz, 1H), 4.62-4.44 (m, 3H), 4.13-4.03 (m, 1H), 4.01 (s, 3H),
3.95-3.86 (m, 1H), 2.63-2.44 (m, under DMSO, 4H), 2.43-2.36 (m, 1H), 2.24-2.13 (m,
1H), 1.82-1.20 (m, 19H), 1.13 (t, J = 7.5 Hz, 3H).

M.S.(electrospray) : 821.2 (M-H)- 823.3 (M+H)+ . Reverse Phase HPLC
Homogeneity (0.06 % TFA; CH3CN : H,0) : 97 %

Compound 110

'H NMR (400 MHz,DMSO-dg): § 12.31 (s, 1H), 8.61 (s, 1H), 8.04 (s, 1H), 7.83 (s, 1H),
7.49 (s, 1H), 7.25 (d, J = 6.3 Hz, 1H), 5.58-5.42 (m, 2H), 5.28 (t, J = 9.6 Hz, 1H), 4.77-
4.68 (m, 1H), 4.57-4.41 (m, 2H), 4.18-3.90 (m, under H,0, 2H), 3.77 (s, 3H), 2.67 (s,
3H), 2.58-2.44 (m, under DMSO, 4H), 2.40 (s, 3H), 2.42-2.31 (m, 1H), 2.24-2.14 (m,
1H), 1.83-1.15 (m, 19H), 1.13 (t, J = 7.5 Hz, 3H). ‘
M.S.(electrospray) : 815.3 (M-H)- 817.4 (M+H)+ . Reverse Phase HPLC
Homogeneity (0.06 % TFA; CHsCN : H,0) : 99 %

Compound 112

'H NMR (400 MHz,DMSO-dg): & 12.36 (s, 1H), 8.62 (s, 1H), 8.04 (s, 1H), 7.94 (d, J =
9.2 Hz, 1H), 7.49 (s, 1H), 7.40 (t, J = 8.4 Hz, 1H), 7.24 (d, J = 6.6 Hz, 1H), 5.57-5.46
(m, 2H), 5.28 (t, J = 9.6 Hz, 1H), 4.61-4.52 (m, 2H), 4.51-4.43 (m, 1H), 4.14-3.87 (m,

-88-



Step E 9e Step A5 Adry 3 L 3-neck flask equi pped
Wth a magnetic stir bar, addition funnel and argon

w0 ndosn28ses fl ushed with argon, then charged w PET/CA2004/001658
3-chl oropr opanesul fonyl chloride 9a (100.48 g, 0.57
nol, 1.0 eq). Anhydrous dichl oronethane (900 nL) was
transferred into the flask via cannula, the m xture
was cooled in an ice/water bath and tert- butyl am ne
(72 m., 0.68 nol, 1.2 eq) was added. The m xture was
stirred 15 mnutes 10 then a solution of triethylam ne
( 1W8lert;0,12H)33.88 (s, 3H).@-Q23-44 tin.amdePMae, 4H), 2.43-2.31 (m, 1H),

di ghhorangif h\ﬂpq 21005 w )10gs Aoded ¢6<P-&WB|%E over 45
m nut &%’ and s

% %? conti nued for

i WS (eleoRBRPTaI- BD%A (Wiron 7 chiMiBive ReLSTeS E’B%ﬁ? '#t'aC and
wald braolgetieiti ((loaNLHEA; CBI.GN4800Yd9o %and brine. The

or gani c Iayer was dried over sodium sulfate, filtered
and evaporated to dryness to give conpound 9b as an
or@omeobrd 862 15 solid (107.04 g, 88%yield). 1H NWR

(Ggg@'\%R g\dgl@'zﬂi\n 4)41@ (s, 1H); 1. § 06 ?HW 90 (s, J= 8Hz,
3r HB7 B5%, ABGI 45+ %zk("@@bﬁ) pﬁ:{il\giwg’l Hé?gg@eﬁ g(%tﬁéb% 3-5.23 (m,

baéH) 268954 (PA QF—I @ﬁ‘é Zosedh f; @@5 5%@?'1%)‘@%(“ 345 hgder DMSO-
hydrous THE (1 ‘transferred

10 ni‘%s'E'Pfg) 22‘@ %1%@‘%3%’1 BshAu (g, %Oﬁﬁ cool ed to -78C.

Conmqesd (AkHI-9869(53 (19.H)9 8453 nol, 1.0 eq) was dissol ved
i n anhydrous THE (390 nm.) and the sol uti on was
transferred into one of the addition funnels.

n- Gatnpbuhd 2DTIM sol ution (2.5 Min hexanes, 390 ni,

0. t t _

adg_liﬁlw?;a unneZI15 39?%2511% ??Ibl srsfégs’tﬂ_g’ gg%?sf F@F‘I 7.90(d, J=8
15 f udmelth, 1We3 és, At ddt4t-o7 BHemf REE IK-25i (thl t dririzo (iK), p-54vaet5 @n, 2H),

hof‘% -5.20hGN 1851 42 Ao I@s 225 LBESTR, 3111)h@ 56‘ ﬁts@f(% V’r@ﬁ 3.95-

'waf'mto room'tenperature.

t efBefmat w)e2ﬁéé%r$éuu0¢m0'\4 Slﬂ@%lb?r%n%ﬁémqi}éhéﬁé@ Wm H),
dr ppaise’ lidoHen 2 (d, 526 HE8r9d NHACIH sol ution (200

s Pl B LBUARET oo e ot

20l ayers were separated and -90 WO 2005/ 028501
PC‘FF/ CA209§/28£)1658 the organic | ayer was washed wth
&pp L) and brine (800 nm.), dried over sodium

suMiitedgctrbspragr: 8d5.41ibl-H) afiGrdafveidt)t oReleysecmse BRiBdinmabgeneity
9C ¥S5onPloe BAFAS GHICN : H,0) : 98.9 %.
'H NMR (400 MHz, DMSO-dg): & 12.28 (s, 1H), 8.60 (s, 1H), 8.02 - 8.06 (m, 2H), 7.60
25  (d,J=6.6Hz, 1H), 7.56 (s, 1H), 7.33 (t, J = 7.6 Hz, 1H), 7.26 (d, J = 6.6 Hz, 1H),
5.47 - 5.53 (m, 2H), 5.24 —5.29 (m, 1H), 4.56 — 4.64 (m, 2H), 4.42 — 4.46 (m, 1H),
4.09 - 4.4.13 (m, 1H), 3.90 - 3.93 (m, 1H), 2.75 (s, 3H), 2.53 — 2.59 (m, 2H), 2.32 -
2.40 (m, 3H), 2.16 - 2.24 (m, 1H), 1.16 - 1.75 (m, 20H), 1.03 (s, 9H).
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orange-beige solid (77.32 g, 96%yield). 'H NWR
(CDCI 3, 400 MHz): 6 4.25 (s, 1H), 2.48 (m 1 H, 1.42

W@ 2005029501 1. 19 (), 1.01 (n). 5 Step C A 2L f|BGRCA2004/001658

10

15

20

25

equi pped with a nagnetic stir bar and condenser was
charged with Conpound 9c (82.53 g, 0.466 nol, 1.0
eq), dichloronethane (400 nmL.) and trifluoroacetic
acid (460 nm., 5.97 nol, 13 eq). The m xture was heated
toreflux for 2 h, allowed to cool, and evaporated
ang CO- evaporat ed several times with CH2CI2 to 10

re st of the TFA. The crude product was

di Syatthyis of BulddridmifsfahrieRPd sHiflag:NHAOH and was
purified by silica gel colum chronatography (94:5:1

o, 0
CH26;I/o’Z Ve OH:‘RfoH) . | Garmpound 9, uas_obRaPned .as a
id {46+3 C48%._yi et~ gqﬁzpvdvs@ dey
%gwﬁ 61579 (s, "2H), 2.54%05 H, under’ DVBG peak)
o 92 9c‘4H) 15 Step D T& the solid
cycl opropanesul fonam de 9d (1.51 g ; 12.46 mml%e VEI%SCOOH
added in sequence : di-t-butyl-dicarbonate (3 6

14. 95 ) di ved i n aphydrous dihochlloro ne
(15 m% emm ne-i( 2.6 C}’r‘:g(}’; 18. 652n¥ol ) /& \\”
di et hyl/a nopytes di ne (78 iy’ ;&;622 mpul)l. The N

resul t%gng solution was stisrred at 20dr oomt errpgra‘ileure

oV, ihght and subsequently evaporated to near dryness

Th%égrgsi due was diluted with Et OAc, washed with 1N

ad® dQ@ L B-Bryk #as enipped (ithxd madnétiedtir fdvh&@ton fliinet &icestgon

a LY oVl de t he

Cgﬁleg\ggsoﬂ]r X sﬁé&éﬁ/tﬂ Or Zg@ Jﬂgﬁg‘natr ed%gx 4 grﬁoropwqa?esug%rryl ghloride 9a
A160.48 @, %ﬁ%ﬂol $i049) EAQIE}/dwwsaﬂlqmweethsrm (90D on.) (vag B@hsferred

Ofmtb (G @%Rvﬁa%é'nﬁmé OR&RBS R )%Hblgé’ mg%a lgg(glgtewaﬂw%ng(?ert-

m@aﬁﬁm'(‘%% 4 rooﬁgss @g'Hm® W Adragh d hainufeavagsied 15 minutes
althe@ve soltitonsdfitdetthyldmiaé (158 L., 1 H8GNAOL.b leQ)'llﬁ RhydrBihy |

At 8R6T (8 e e PRy S Mo aid B v
wegoniirgied igry! h.arhRmigtn vedsi dilu@ti Wit dmhejrdﬂh@héne (Bbe mL) and
PRI 1900 10 BT GBIt Byttt il oot
C Gt édﬁe@ld@ﬂé eyaparatet ¢ Jwnassimgine dompoundabi asear(drar)ge belge
LR PIRg bR Eoc RV AREIALE 448 SIS (o,
y &35 &), 2.31 (FrhéHbere(S r%rt)er ial was purified by flash
clgi@nmt ogr aphy over silica gel with hexane :
A dry 5 L 3-neck flask equipped with a magnetic stir bar, argon inlet and 2 addition
funnels was flushed with argon and anhydrous THF (1.5 L) was transferred into the
flask via cannula and cooled to -78°C. Compound 9b (96.73 g, 0.453 mol, 1.0 eq)
was dissolved in anhydrous THF (390 mL) and the solution was transferred into one
of the additidn funnels. n-Butyllithium solution (2.5 M in hexanes, 390 mL, 0.975 mol,
2.15 eq) was transferred to the other addition funnel and the solutions in the addition
funnels were added to the flask simultaneously over 4 hours. When addition was
complete, the mixture was allowed to warm to room temperature. Once the internal
terﬁperature reached ~0°C, the reaction was quenched by dropwise addition of
saturated NH,Cl solution (200 mL). The THF was removed under vacuum and the
residue was diluted with CH,Cl, (2 L) and water (1 L). The layers were separated and
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EtOAc (9 : 1) as eluent to provide pure product as a
yellow oil (151.8 ng; 29% . -91 WO 2005/028501
wEFQDsQ2EB004/ 001658 Step F To a sol ution of thePCT/CA2004/001658
Boc- 1- met hyl cycl opr opanesul f onam de 9f (151.8 ng: 0.65
mol ) in dichloronethane (6 nL) was added

trifluroacetic acid (6 m-) and the m xture all owed

to stir at RT for 3.5 h. Evaporation to dryness under
hi gh vacuum provided 5 the deprotected material 9g as

(
1.

an off- white wax like solid (79.1 91 %9 . 'H NMR
cherrganigdryefizs Waghed with wager é fma@n

|.x|)1 L)gn Y (8 |.q;|L) dried over
gbdtiuln S@fatd]Tiltetéd an@e\&go@téﬁqo @Rfrikss. &ﬁ%@bﬁd QQWQQ obtalned as an

BB S0 BH B3E GRS LRE) BN (CRE e MEe Aders 1H)

10448 | 843]s, 042, )01.8:6¢( ) dissolved in
an d?za"sm DI\/FI A 19\“;\(/;“3 adde HATU reagent (72.1 ny;

0.

) foIIovved by a dropwi se addition of DI PEA

( 188L flask eduipPedmith k. magneticsir bar érﬁl&&nd@is}et wam cnged with

R T A (I
cylotlunpeasetid acid {460 amk, $B79ol( BrempTee m)xt@r@@vaa hegted@o BBlux for 2
W'Qloﬁ@ﬂo%@gﬁ%d é@ph%‘ﬁé%dadgrbg _a nﬁ‘%?&éﬁ %%Y]QXI t%e%rvﬂf%"&l—? &, to

addltlon of DBU

react

ni 'RV Mo the Tifwe bhet %fu‘éﬁ predugt wry disgelved igt6:5 CHzCIz MeOH and

Anemwu g witPbafibd 8) shéLEk! e@amn%gmmtaﬁagea@@ y@g&l on t 0
prglglqﬁgé\/l@ég N\M)Oh) Bompou d 9d m?arsrroebtamed aes aC Eglgg SOII%a(46 38 g, 78%

yield). 'H NMR (DMSO-dg, 400 MHz): § 6.79 (s, 2H), 2.54 (1H, under DMSO peak),

. 0.92 (4H).

Step D

To the solid cyclopropanesulfonamide 9d (1.51 g ; 12.46 mmol) was added in
sequence : di-t-butyl-diéarbonate (3.26 g ; 14.95 mmol) dissolved in anhydrous
dichloromethane (15 mL), triethylamine (2.6 mL; 18.65 mmol) and
dimethylaminopyridine (76 mg; 0.622 mmol). The resulting solution was stirred at
room temperature overnight and subsequently evaporated to near dryness. The
residue was diluted with EtOAc, washed with 1N aq. HCI (3x) and brine (1x), dried
(MgSQ.,), filtered and evaporated to dryness to provide the Boc-
cyclopropylsulfonamide product 9e as a white solid (2.6 g ; 94%).

Step E

- To a cooled solution (-78°C) of the Boc-cyclopropanesulfonamide 9e (500 mg; 2.26

mmol) in anhydrous THF (15 mL) was added dropwise n-BuLi (2.1 mL; 5.20 mmol)
and the mixture was allowed to stir 1 h at -78°C. Two portions of methyl iodide (each
280 pL; 4.52 mmol) were added with a one hour interval and the reaction mixture was
allowed to warm slowly to RT and stir at RT overnight. The reaction mixture was
adjusted to pH 3 with 1N aq. HCI and the product was extracted with EtOAc (3x). The
combined EtOAc extracts were washed with brine (1x), dried (MgSOQy,), filtered and
evaporated to dryness to provide the crude alkylated product 9f as a light yellow oil .
The crude material was purified by flash chromatography over silica gel with hexane :

EtOAc (9 : 1) as eluent to provide pure product as a yellow oil (151.8 mg; 29%).
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20 purified by preparatory HPLC (Reverse phase: YMC,
Conbi screen ODS-AQ 50 x 20mm I D S-5m cron, 120A ;

We2®2028%) using a |inear gradient and 0. 06% TFAT/CEHBOBD1658

10

15

20

25

/' H20O from 6- 100% CH3CN. The fractions were anal yzed

by anal ytical HPLC (Reverse phase: YMC, Conbi screen

ODS- AQ 50 x4.6mm I D S-5micron, 120A; A=220 nm , pure
fracti ons were conbined , concentrated and |yophilized

to provide 25 conpound 301 as a bright yellow

anpr phous solid (64.7ng; 46%yield). Reverse Phase

H nogeneity (0:06 % TFA;, CH3CN : H20): 99% M S

89% & sbiMidr) of the Bﬂ)d-\ll\lﬁ%e(r@@@oaﬁ éna%&ilonégﬁo% 9f1(11‘5') 8 nfy: 8%5 mmol)

ERH ey SN A G,
9. @lowt:8 iBstiriat RT fdr) 3.5 4. BVapoehtiod to &¥ndde uABEEHigRdm provided

LSRRG R 5 b o o b B A P

3. OBNIIR, (CBH)s, 4®. 198235 8 B6(() 2H3H).58 &, 983, 3.4851.§81(m, 2HY) 0.85-0.80
2.%@52.60 (m 2H), 2.55 (s, 3H), 2.44-2.26 (m 3H),
1.76-0.95 (m 21 H), 1.26 (d, J= 5.7Hz, 6H). 5 _
EXAMPLEL11l Synt hesis of conmpound 302: S'tea N~ iUt
~lekdLP1¢ HZN-S-N O Conpound 101 Conpound 302 The

acid (conpound 101, Exanple 3) (100 ng, 0.127 nmol),

N, P¥nthesie phgompounch3®fe (18.9 ngy, 0.152 nmol), and

bl PEA (0. 132 50,762 mmol ) were dissolved in.DVF (4

10 nl) 3 g Wi xture was added DBY (|0. Q74 nt!
0.51 Zrﬁol ture was stirredf6r\éln;€:thgn_
HATU (58 ng,10.152 mvol ) wase. added and stirYi ng was
continued for 12 h. The+reattiom m xture wad
conesenty af €d Jand fhe residue was djssolyed )i n AGG
pu 'Oéld,jy phepar at ory HPREC (YMKanﬂJo L sgFeen ESYAQy
50 x20n MD_S:5 ni cron, 120A; 220nn) usi riy_a °l i year

gradi ent and 0.06% TFA CH3CN 15 / H2O. The pure
fracti ofemapet ©' conbi ned, concentrated anembyoishi | i zed

E ‘i]écplrgg\ébig ?ﬁ%ﬁ}%& 8160 b mpRE 1G4 @ﬁﬁmton%is-gglv&?,ntanhydrous
DMF (4 mL) was added HATU reagent (72.1 mg; 0.63 mmol) followed by a dropwise
addition of DIPEA (138 pL; 0.79 mmol). The colourless solution was stirred at RT for 1
hour (Analytical HPLC indicated complete conversion to the activated ester) and the

cyclopropylsulfonamide 9d (Example 7) (76.6 mg; 0.63 mmol) was added, followed in
5 minutes by a dropwise addition of DBU (94.5 uL, 0.63 mmol). The reaction mixture
was allowed to stir at RT overnight. Analytical HPLC indicated near complete
conversion to product. No work up was performed, the crude reaction mixture was
purified by preparatory HPLC (Reverse phase: YMC, Combiscreen ODS-AQ, 50 x
20mm ID S-5micron,120A ; A=220 nm) using a linear gradient and 0.06% TFA
CH3CN / H20 from 6-100% CH3CN. The fractions were analyzed by analytical HPLC
(Reverse phase: YMC, Combiscreen ODS-AQ, 50 x4.6mm [ID S-5micron,120A ;
A=220 nm) , pure fractions were combined , concentrated and lyophilized to provide
compound 301 as a bright yellow amorphous solid (64.7mg; 46% yield). Reverse
Phase HPLC Homogeneity (0.06 % TFA; CH3CN : H20) : 99%. M.S 892.5 (M+H)*

"H NMR (DMSO-dg): 511.1 (s, 1H), 8.86 (s, 1H), 8.13-8.08 (m, 2H), 7.65-7.55 (m,
1H), 7.45-7.32 (m, 2H), 5.68-5.54 (m, 2H), 5.11 (dd, J = 9.2, 18.8 Hz, 1H), 4.67 (d, J
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1H NVR( 400MHz, DMBO-d6) : S 10.80 (s, 1 H), 8.91 (s,
1 H), 8.09 (d, J-8Hz, 1 H), 7.63 (brs, 1 H), 7.40 (d,

wQ@20605026b, 1 H), 7.35 (brs, 1 H), 5.54-5.50 (PGCT/2A004/001658

10

15

20

25

5.07 (t, J =9Hz, 1 H, 4.68 (d, J-8Hz, 1 H),
4.51-4.47 (m 2H), 4.10-3.80 (m 5H), 2.72 (s, 6H),
2.69- 20 2.65 (m 1 H, 2.55 (s, 3H), 2.44 - 2.35 (m
1H, 2.32-2.25 (m 1 H), 1.80 - 1.10 (m 29H) EIMs:
(MtH) = 895.6, (MH) 893.5 EXAMPLE12 25 NS3: NS4A
matic assay used to eval uate

ProLeIsE A5PI The entuml e gesay, ysed Lo eyaluste o
WGB.90)/(5 B0 %B. 95-931 i) 2902662850 {m PE) L2 %4/ @Qmﬁ& 55 (s, 3H),

Renl 220 On RO LT

st abl e subgenom ¢ HCV replicon that encodes a nodified
S5 guGipiejfpse reporter gene (expressed as a

l'uci f erase- FMDV2A- neonryci n phosphot ransf erase fusion
gePunthesds ef eampendI2y as previously described (Lohman
et al., 1999. Sclgn%‘ZSS 110-113; Vroljik et al. >—H
2003 J. 4. r al 110: 201-209.), wthythe Y
except i znén rMEr Qg?. con cells were sel ec’ttké O 25)_
ng/mM A18 e anmount of |yciferase expre by

sel ected cel I% d| rectly cqn,r,\rgi,@t_es,vm th the |e@el

10 HCV repli no These cedbl s, desi gnat ed

ceﬁ\;’n r i , in Dul becco’ s N
Mediu M ppt emented with 10% Jinm 0. 2
neonyci n (s medium . The cells are’pa

trypS| ni at and frozen in 90% FBS/ 10% DVSO. Dur i ng

assa medi um su pI enent ed with 108™gBS 302

eﬂcf‘ﬁ( %‘“60%%18%‘%5% IR0 mg: rbdhipson, Niva direidsulfamide
(Asts ayngyedisa Mmol )T aed mﬁvm(so 2 hih®,. B25avol) WEre]d|§s%|vle§ in DMF (4

o R R0 e o bR B b o wae

a dbitrad for 8@niaghén HA@MM&mgMEQPamam)s addddhendudtiadirdy was

L N
dlssolved in AcOH, purified by preparatory HPLC (YMC Combiscreen ODS-AQ, 50
x20mm ID S$-5 micron,120A ; 220nm) using a linear gradient and 0.06% TFA CHs;CN
/ H,0. The pure fractions were combined, concentrated and lyophilized to provide the
_product compound 302 as the TF salt (13.2 mg, 11.6%). -
'H NMR( 400MHz, DMSO-dg) :  10.80 (s, 1H), 8.91 (s, 1H), 8.09 (d, J~8Hz, 1H), 7.63
(brs, 1H), 7.40 (d, J = 6.5Hz, 1H), 7.35 (brs, 1H), 5.54-5.50 (m, 2H), 5.07 (t, J = 9Hz,
1H), 4.68 (d, J~8Hz, 1H), 4.51-4.47 (m, 2H), 4.10-3.80 (m, 5H), 2.72 (s, 6H), 2.69-
2.65 (m, 1H), 2.55 (s, 3H), 2.44 — 2.35 (m, 1H), 2.32-2.25 (m, 1H), 1.80 — 1.10 (m,
29H) )
EIMS: (M+H) = 895.6, (M-H) = 893.5

EXAMPLE 12
NS3-NS4A protease assay

The enzymatic assay used to evaluate the present compounds is described in WO
00/09543 and WO 00/59929.
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weoosoBisor Whi tt aker 14- 901 F-20C/ 4C Geneticin

10

15

20

DMVEMW sent | nc. 10013CVv4C DVSOSI gnmaD- 2650RT Dul becco' s
PBSG bco- BRL14190- 136RT Fetal Bovi ne

PCT/CA2004/001658
((3418) G bco-BRL10131-027-20C/ 4C

Trypsi n- EDTAG bco- BRL25300- 054- 20C/ 4C Vi ewPl at e - 96,
Bl ackPackar d6005182RT Backi ng t ape, :

Bl ackPackar d6005189RT PVDF 0. 22pm Fi |l ter

UnitM I liporeSLGVO25LSRT Deep-Well Titer Plate
Beckman267007RT Pol ypropyl ene 20 Preparation of test
coﬁ’b‘k&iﬂ#ﬁ”The t est. conpound in 100% DVSO was f| rst

di lgg fal N5Pas

Sose!Ahskd 1B TERGTHCY RNA REBICAEAsSY 1O oo,
Theelssyltdreon was sonicated for 15 nin and filtered

t hl"-l@’\l Reis wn@h a?gtaﬂMsM) nbﬂWl@C\ﬂélﬁh%n B Enco’d@&tg nfSdkridam

| a Pol (n ter_Plate
BT A S A Lo LA TN L S

obp}mwhcttlmsfstaetmm gPBLwaeletabidhed 2% ordvibubl deséitbed (Lohman

(ol gt avathally MRl al Ao e iRbpds o Ros,,
preifathe @xbtaptibn thas fepliconroglls @6@ selectedavith@Sumgy/n G408, The

c OAMSH}]W %f |U£‘I%¢£ﬁ fJﬂﬁFQﬁéH %Ie%tetdocfﬁg hlﬁ&gmréﬁ&%}%‘& the level of

| n'ﬁﬁzﬂ|r@9"§ﬁt'%1oﬁ|ﬂ<?sﬁlo§”3 AgglgnateshaiPt leestls cserpwintainedoin Dulbecco’s
CeMb&ﬁedlﬁar% M&di momsm}gmbrﬁér%e fRE motwﬂsls £ d.3mg/mi

ou ution Iatelstrans erred a
@wﬁwr{at@ﬁgarwqdwﬁ theecetip pre nﬂsa@q&d(bvmp%z@rmwnwfnozen in
bego% e8saA9% DBISOl\DuhrﬁﬂlﬂhblaEM?/nDl\/thé@ihm su;ogﬁm[eﬂi@b with 10%

cor e e Binhal 52 D QTS ERES aPoTRE NebivsehAetDY ey The
hoaiErySQf tHebadsay, M @sks ars sgysinitel dravdilopdtid €0T@I0 cells/ml in assay

. 6&\%@@% ) ;H_efs | fhbutddGntBRALATL 5 FHRW FG& ViEQPt™ (Packard).

The plate is then incubated at 37°C with 5% CO, for two hours.

Reagents and Materials:

Product Company Catalog # Storage
DMEM Wisent Inc. 10013CV 4°C
DMSO Sigma D-2650 RT
Dulbecco's PBS Gibco-BRL 14190-136 RT
Fetal Bovine Serum Bio-Whittaker 14-901F -20°C/4°C
Geneticin (G418) Gibco-BRL 10131-027 | -20°C/4°C
Trypsin-EDTA Gibco-BRL 25300-054 -20°C/4°C
ViewPlate ™-96, Black Packard 6005182 RT
Backing tape, Black Packard 6005189 RT
PVDF 0.22um Filter Unit Millipore SLGV025LS RT
Deep-Well Titer Plate
Polypropylene Beckman 267007 RT

Preparation of test compound:

The test.compound in 100% DMSO was first diluted in assay medium to a final DMSO
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pl ate and a volune of 100 pL of 1X G o Lysis Buffer
(Pronega) previously warned to roomtenperature was

wa@owed28501 each wel | . The plate was i ncubated aPCT/O0am04/001658

10
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30

tenperature for 10 mn wth occasi onal shaking. A

bl ack tape was put at the bottom 20 of the plate. 100

pL of Bright-A o luciferase substrate (Pronega)
previously warmed to roomtenperature was added to

each well followed by gentle m xing. The | um nescence
was determ ned on_a Packard Topcount instrunent using

t heoneeftteationaH@ Ston Mpereadetion weas sopigatedfarH 5anie endhfilteded tayough a

OfO 22 (MNMIiRiPEreFileP WAk, 14thb ¥BILRh 32of%qiblypropylene Deep-Well Titer Plate,
tgductCoE% éCataI og #Storage 3o Si's

P BPSPBTRIG XRIYEE A FETSiSTgH Nt 65%5‘&‘? R fsQbtaig dhestarting
Pr amegiz62 (szﬁibeasesttaenn 26lurhhe 2lanane 32 @00 L of assay

B RA RS §B% Rl Sel Tl bt e Phiforng
i nzqohé- frne selnme 336 colamin duthen fromamhirred toosedunaf 5, serially through

' ntB'chan(Per EBEIm%s'Z%'dqgég/@ﬁie%qnlﬁﬁl &ﬁﬁg'g with the

| owm ng equation I'nhi'bition [ CPS
(| nh| bitor) / CPS (control) x 100] -95 WO 2005/028501

P@dﬁﬁg@gﬂ{&@;@@go&,@w}cé"@ear curve fit with the Hi |l

dg was applied to the inhibition-concentrati
d

Yolurg 9f { Lérs% %Wéfvﬁ”.we@@ﬁ@eh@q @M'@ihpleﬁdztﬁnaﬂﬁsed toa
C adoergbpdraithglwelltdi theliGE! Pbte BARD c@%h%ﬂl%e(u@b@bé el "N@'lnhlbltlon

Soft f. Institute
oo {1076 MR 8 L an P B HopDipeietieyel g gt was
e\ﬂa¢uh>ateel at Bé°Gwitte8%i G4 fgr ©f hduns.s conpound are
described in WO 00/09543. 10 When the conpounds are
eval uated in the specificity assays, the conpounds of
f deypifeease agsay:f ound to be selective-in that they do

anoll&bﬁ’i tf?é QZH ihétaRdn ﬂ)é”%'d bthé 'n%lu'nﬂs 25 BFatddHIBA the 96-well assay
Leu ocy El ast ase and psi n assays.
plate and a volume of 100 pL of 1X Glo LySIS Buffer (Promega) previously warmed to

room temperature was added to each well. The plate was incubated at room
temperature for 10 min with occasional shaking. A black tape was put at the bottom
of the plate. 100 pL of Bright-Glo luciferase substrate (Promega) previously warmed
to room temperature was added to each well followed by gentle mixing. The

. luminescence was determined on a Packard Topcount instrument using the Data

Mode Luminescence (CPS) with a count delay of 1 min and a count time of 2 sec.

Product : Company Catalog # Storage
Glo Lysis Buffer Promega | E266A 4°C
Bright-Glo Luciferase Assay

Promega E2620 -20°C
System

The luminescence determination (CPS) in each well of the culture plate was a
measure of the amount of HCV RNA replication in'the presence of various
concentrations of inhibitor. The % inhibition was calculated with the following
equation:

% inhibition = 100- [CPS (inhibitor) / CPS (control) x 100]
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EXAMPLE 15 15 Pharnmacoki netic properties The present
i nvention conprises conpounds that show

wQ@b@soessoki neti c properties such as detect abl BCPCA2IWa/001658
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levels in the rat at 1 hour and 2 h after an oral dose
of 5 ng/kg. 20 More explicitly, the follow ng assay,
an in vivo oral absorption screen, is used to '
deternmi ne plasna | evels of test conpounds in a rat
after oral admnistration: Materials and Methods: 1.
Met hod used to pool conpounds ("cassette selection"):
25 The sel ection of conpounds to be pooled into a

CA&Srﬁ?—tniéér cWR& flbﬂi?&eﬁe Ml & vas %brSIié@ttél’ﬂ'\@' mlﬁﬂ)lﬁ@r{ &ricbMration

i,CO ropertije

o LAY S Ritve B cReloE TEgmuree taielaes B inese of SAs
cosqﬁmmruj@tmma%SbﬁkaéresmInsﬁa&emcmaryh&.o.)nl tial
testing where each conpound was spi ked into rat
pl asma and run through HPLC or HPLC/MS at a
coﬁb@ﬁlﬁ&%ion of 0.5 pM the retention tinme, ionic

ﬁgﬁg,a%% 30 possi bl e separation ampng conpounds
HPL §¥ HPLC/ M5 were used as basis for pooling

'ﬂhecimﬁléﬁlié(ﬁswﬁl@e@ treevaluginstae selectivity ofthigicomphing #re alRstribed

cqnmmyodmgﬁgparatlon Each "cassette" contains 3-4

ds at 5 or 4 / kg for each conpound. The -96
WOVBERF 5o BREINISEr? et bssoiabeasr s, tagompounds of

prfepﬁm@d a&sfoaﬁld 8 se%wﬁléi‘lﬁ&hai lfhelyl’dpo}o5§’ﬁ<ﬁﬂ§|§rﬂﬁ&nt inhibition in
%%I%% Ioset dt 0. 3% ﬁ9 x et hyl ene (20)
sor Nk H%%’P’g TERE agﬂf?’s'n BSq¥%i ng vol une  was
10 nL/kg via oral gavage 5 3. Dosing and pl asnma
S e Q% 5 Mal e Sprague Dawl ey rats were fasted
t

overni g in individual cages, with access to aqueous
1d%€t!mpplgsetic PRewertiess vvere dosed with each

éée‘ﬁt mngt@ﬁ %mﬁﬁ#& ﬂ&nd% thdtlsnd ar’ﬁ@c}nlﬁ@ét@%r@&emes

an ost osin rats a
exi“rcaé‘? P%tﬁctahlé PiasgIajeyels in i@ w8t atdohaye an@lZ@ﬁﬁﬁa@m prahdesedf

ansny&kys:

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:

1. Method used to pool compounds (“cassette selection”):

The selection of compounds to 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 HPLC or
HPLC/MS at a concentration of 0.5 uM, 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:
Each “cassette” contains 3-4 compounds at 5 or 4 mg/kg for each compound. The
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From each cassette, plasma sanples at | and 2 h, blank
pl asma, blank plasma spiked with all the conpounds at

w@2®5p2850f each, are extracted by the solid phBGECA2004/001658

10

15

20

extraction nethod. Sanmples were anal yzed by HPLC and
HPLC/ M5 for conparison 15 purpose. Plasma

concentrations are estimted based on the single
concentration of 0.5 pMstandard. Results Wen

assayed in the preceding screen, sone conpounds of

this invention are found 20 in the plasma at the 1
hotfSSHIfS Were BigPatied @8 Phard speensian ifg-Baiqueous methylcellulose and

adoBvi o bolgdryethylenk [40) sBIbAGHmBh@idHe gﬁ)@érﬁww The dg?iﬁg volume
p|\4vas-,907ra}§/p 2005/.028501 PCT/ CA2004/ 001658 Tabl es o

conpolnds  esRs5u8¥8 % cording to this invention and
presented in Tables 1 to 3 usually show |C50. val ues

or oueo il Ehd bR BME" TR E | s O G

#| alp 'SREgLY D8 WieyVats Were 3t dRbalghNn iTB@dubl taddsOwith access to

1%@@%Né&ro§e."h’wo rats were dosed with each “cassette”. Plasma samples
(~1 mL) were collected at 1 and 2h post-dosing from the 2 rats and pooled for
extraction and analysis.

4, ‘ Compound extraction and analysis:

From each cassette, plasma samples at 1 and 2 h, blank plasma, blank plasma
spiked with all the compounds at 0.5 uM of each, are extracted by the solid phase
extraction method. Samples were analyzed by HPLC and HPLC/MS for comparison

purpose. Plasma concentrations are estimated based on the single concentration of
0.5 uM standard.

Results

When assayed in the preceding screen, some compounds of this invention are found
in the plasma at the 1 hour and 2 hour intervals following oral administration, with
blood plasma levels up to 3.5 yM.
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0 103H OveMeH817.4 104H OVeEMe0803.4 H 867.3
105H OveBr H869. 3 853.3 106H OwveBr H855.3 809. 3

wa kg N H811. 3 -98 WD 2005/ 028501 PCT/CA2004/001658
PCT/ CA2004/ 001658 Cpd #L2LL' R24 (M+H) 108H OweCl 823. 3
H825.3 109Me- OMeMe803.4 H 110Me- OVeMeO 817.4 N H
111H OWeF793.4 H

Tables of compounds
Compounds according to this invention and presented in Tables 1 to 3 usually show

‘ICso values equal or lower than about 50 nM and ECs, values equal or lower than

about 55 nM.
5
TABLE 1
Cpd#| L2 Lo Lt R (Mnﬁ)*
101 H -OMe | Me AN 789.4
H
,O
102 H -OMe Me A 789.3
H
’O
103 H -OMe Me "\”J\( 817.4
’O
104 H -OMe Me AN 803.4
H
P 867.3
105 H -OMe Br Ay
H 869.3
. 853.3
106 H -OMe Br ,’\N
H 855.3
. 809.3
107 H -OMe Cl A
H 811.3
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112H OveFO 807.3 N H 113H OweCl 837.3 J~~ H839.2

114H OwveBr 881.2 )~n H883.2 0881.2 115H OweBr H3883. 2
wW@2005828506H OVeBr H 899. 2 -99 WO 2005/ 028501 PCT/CA2004/001658

PCT/ CA2004/ 001658 TABLE 2 R2Z4 N--~\ S O OH Cpd

#L1R24MS MrH 201SMB45.3 - N

2 0 1 24 MS
Cpd# | L L L R (NH+H)*
.0 823.3
108 H -OMe | ClI A
N 825.3
109 Me | -OMe | Me A 803.4
H
) [o]
110 Me | -OMe | Me A 817.4
H
111 H -OMe F Ay 793.4
H
) (0]
112 H -OMe F A 807.3
H
| .9 - 837.3
113 H -OMe | ClI Ay
N 839.2
.7 881.2
114 H -OMe | Br | &
N 883.2
o P 881.2
115 H -OMe Br '\NJ\(
H 883.2
(0]
, 897.2
116 H | -OMe | Br '\N)LOJ\
N 899.2
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e HMH)- 0 202- SMe~859.5 O 203-SMeN'805.4 H

204- SMeN -\791.3 H O 205-SMeN819.3 H O 206- SMeN819. 3
WoR@05/028501 207- SMeNJ 835.4 ~o0 H O 208- SO2MeN83 7PGI/EA20D8001658

WD 2005/ 028501 PCT/ CA2004/ 001658 Cpd #L' R24NM5

TABLE 2

y 1 24 MS
Cpd # L R (M)
4 .0 845.3
201 -SMe A
N (M-H)
o]
202 -SMe ,’\Nw 859.5
H
0O
203 -SMe AN 805.4
. H
204 -SMe AN 791.3
H
(o]
205 -SMe AN 819.3
H
0O
206 -SMe ,'\NJ\r 819.3
H
(0]
207 -SMe \NJ\OJ\ 835.4
H
0O
208 -SO,Me AN 837.3
H
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+ MtH  209- S2MeN~-823. 3 H O 210- S2MeN851. 3 H A |
211- SOZMe. ' ~NOB67.3 H 212-MeO 759.3 .~Nkl HO

wQidshessi' v773.3 H O 214- MeN815.4 H 0 215- Me7BCT/¢ARDOD001658
216- MeN0803.4 0 217N7/97.4 HO

1 24 MS
Cpd # L R (M+H)*
209 | -SO,Me AN 823.3
H
(o]

| 210 | -sOMe AN)KK 851.3
H

0O
211 -SO,Me I8 OJ\ 867.3

212 -Me Ay 759.3
H
O
213 -Me AN 773.3
H
) o]
214 -Me Ay 815.4
H
O

215 Me AN/[H/ 787.4
H .

(o]
216 Me £ /U\OJ\ 803.4

217 ——: \N/U\r 797.4
. H
(0]
218 | —= y 783.3
H
219 = . 769.3
H
0O
220 | l—= WP 825.4
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218783.3 H 219N769.3 H 220 N825.4 H -101 WO
2005/ 028501 PCT/ CA2004/ 001658 TABLE 3 Cpd #RsMtH
w@H8928581 302896. 6 303906.5 -102 WD 2005/ 02850RCT/CA2004/001658
PCT/ CA2004/ 001658 CLAI M5 What is clainmed is: 1. A
conpound of formula I: L R3/ / D- - R (l) 5 wherein
Wis CHor NN Lis H -OH -O(Cl_4)al kyl, -NH2,
-NH(C1_4)al kyl or -N((Cl.4)alkyl)2; L', L2 are each
i ndependent |y hal ogen, (Cl1_4)al kyl, (C2 4) al kynyl ,
-O(Cl.4)al kyl, -S-(CL.4)alkyl, -SO(C1.4)aI kyl, or
-S02-(C1_4)al kyl; and eitheFABLE@r L2 (but not both at
the sane tine) may also be H or 1040 and L1 or L

and L2 may be coval ently bonded toj{ﬁ‘f\;rr together with
the two C-atons to \NhICh s
O ~"

.0
\RS
s MS
Cpd # R (Mebly
301 . 892.5
302 v 896.6
303 ~ 906.5
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they are linked, a 4-, 5- or 6-nenbered carbocyclic
ring wherein one -CH2- group and, in the case of 5- or

w@20ventssned ring, one or two - CH2-groups not BPET/082004/001658

10

15

20

25

directly Iinked to each other, nmay be replaced each

i ndependently by -0 15 or NRa to forma heterocyclic
ring wherein Ra is Hor (Cl.4)alkyl, and wherein said
carbo- or heterocyclic ring is optionally nono- or

di -substituted with (Cl_ 4)alkyl; R2is (C6 or

lo)aryl or Het, wherein Het is aflve- Si x-, or
seven- menbered, saturated ofLAIMSat urated (incl uding
ar et is elainltier ocycl e, containing fromone to four
he{eroa ons 28 ?gph |ndependently sel ected from

ni 1r ogehCOBRIGERTOABYa !l fur, said aryl or Het being
substituted with R24|Jmhere|n R24 is H, hal o,

(Cl1. 6) al koxy, (Cl%)cycleal kdxy or NO2; or R24 is R20,
- NHCOR20, -NHCOOR21 NHRP1 or- NHCONR21R22, wherein
R20 i s sel ected fYom(TC .)alkyl (C3.7)cycl oal kyl and
(CL. 4)al kyl - (C3_7) cycl oabkyl, 25 wherein said
cycl oal kyl -and al kyl - cyck aIkyI may be nono-, di- or
tri-substituted wth{Cl_3)al kyl; -103 WD 2005/ 028501
PCT/ CA2004/ 001658 R21 Ns _HJor R20yas dgfined above,

and R22 is H or 15 R3
group of fornmula - NH R31, v\,heO
10)aryl, heterops ~~?gXC) B, --C(

-C( O - NH-B, wher e| n (€1 _10) aI kyl, T))
cycl oal kyl or (Cl_4) aI kyl - (C3_7) cycl oaI kyI _( a) wher ein
eawhersiaiVd isﬁBHiy)fN cycl oal kyl, and al kyl - cycl oal kyl may

be aToNQ _3 | kyl; and
b)Lmherelh edc (Céfgkgiﬁﬁ#2$ﬂgcl%§¢i Qﬁéﬁd efk h

al Ky L2 cre eact iRgdpemdgntly dalvgam-(Copalkyli (Csu)blkynyt HOEE )iy,
substi t c t I rom hydr oxy
1o and SrerEReRe R B o RS Rt (P 2

al kyl cpitbepls ordy ( h@énm&hat tif sarpg time) mayudise be bt ed wi t h

haloogan ;and d) wherein in each of said cycloal kyl
groups ein nmenbered, one or two

drangilg m*g?é/gq?dlowientwg?oaﬂ%@tf@w togethed with theawh Coathes to which
may be th&paraGRkkd, a 4-, 5- or 6-membered carbocyclic ring wherein one ~CH,-

group and, in the case of 5- or 6-membered ring, one or two -CH,-groups not

is (C6 or
-OB or

being directly linked to each other, may be replaced each independently by -O-
or NR?® to form a heterocyclic ring wherein R is H or (C1.4)alkyl, and wherein
said carbo- or heterocyclic ring is optionally mono- or di-substituted with (C.
a)alkyl;
R2 is (Cs or 10)aryl or Het, wherein Het is a five-, six-, or seven-membered, saturated or
unsaturated (including aromatic) heterocycle, containing from one to four heteroatoms
each independently selected from nitrogen, oxygen and sulfur, said aryl or Het being
substituted with R*,
wherein R# is H, halo, (C1.)alkoxy, (Css)cycloalkoxy or NO,; or
R* is R®, -NHCOR?, -NHCOOR® , -NHR?! or -NHCONR?'R?%, wherein
R is selected from (Cy.g)alkyl, (Cs.7)cycloalkyl and (Cq.4)alkyl-(Cs.7)cycloalkyl,
wherein said cycloalkyl and alkyl-cycloalkyl may be mono-, di- or tri-substituted
with (Cq.3)alkyl;
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15 by -O ; Dis a 5 to 10-atom saturated or
unsat ur ated al kyl ene chain optionally containing one
W eooslessel het er oat ons each i ndependent |y sel ecP@dCAr®AN01658
0, S, and N-R41, wherein R41 is H, (Cl.6)alkyl,
(C3_6)cycloal kyl, or -C(O-R42, wherein R42 is
(C1_6)al kyl, (C3.6)cycloalkyl or (C6 or 10)aryl; 20
R4 is Hor fromone to three substituents at any
carbon atom of said chain D, said substituents each
[ ndependﬁnt |y sglected fromthe group consisting of:
(C1_6) dfkyA H o B1 a8 gHnedabeye: andcl. 6) al koxy, hydr oxy,
hal 0, o RO opm@thyre h| o, and (Cl.6)al kylthl o; and 25
Rc.ds ¥drox or - 2Rs wherein,Rs is (Cl. %al k}/l,
((ﬁ_lg)hg REHNH2: ?ré;)rquq:?,fgprgwlq(wHR wherein R*" is (Cg or 10)aryl,
(Oﬂet@rbar*ykyd:(d)@ —C\oyoBos-&Yd). Nlﬂlmwbseumamﬁfdwol)alkyl (03 7)

(C1_4) al kyl - napht hyl
5 orcy(s%fmi/ dél(é }aIMﬁﬂycﬁgsnﬁgach of which optionally
bei ng ajoveudis tadhutaetaliyil, tdgclnalkyl 0gndatic)|-egtdalkyf mshbe mono-, di-

optional ly or@?é%hﬂ%@&vlmée' galgyfl énrd substituted with

substituents eac Yy sel ected from hal ogen,
30 hydrlxywhersimpach S(a(dlall@d Ay Rigalkyl (DRl Ryatyonaiyl may be mono- or

O- (C1. 6) aldtylisti @&\Nﬂ?sub itk el f ted from hyd
Ot i b nsinudd iiFeubstnbent M AdindobBhiay sojocted from hydroxy

10 _ N((CL. 4) AR 16%%?%% (Cl_6)al kyl and

O (C1. ﬁ))a|vmé|reuﬁé&hctﬂtsblﬂ raﬂdyl Hrospernhy baimBho-, Wi biriR0Bstifed with
t hree hal ?Q%Fn at ogs I's -N(RN2) ( RNl) wher ei n
c

RN1 and °9P% 3BYch |ndependently sel ected -104 WO
2005/ 0285@hefe@Tin EAGOGTF4A0QYE68 kY| meoupklbeinEh-,®) at 'Kyﬁembered one

gﬁg 7)( %{Céftg)lot&}-lé gv(oggfs—ﬁgt% if‘é!dlrgé@ﬂ@(%%ﬁ)l e%?h %l mgy Xe replaced
15 (C3_7) cycbbaﬂ)%yl (Cl 6) al kyl - (C3_7) cycl oal kyI aryl
ang dﬁt(@ @hiow saﬂ]’rut%d AF EnLAfhtel @ﬁ(kl@ﬂ@élllé{n o%h‘)ﬂ?lfﬂ dotaftthg one

one or nore substituents eac epen

seﬂOé*af?éaeﬂemtﬁr@ ¢Rghdifierendectly 89'9¢tkf§/fr0mh50ﬁ3 g N- By awerein

o (d I 4 |
( ﬁi“aks‘%(c 8&1'!6@ (Cgpti(c%u@r %H’i\lc%’( 1R2’2\L'§vg§%ml )gks‘% )iy,

- cooH, (Raelevelaatyy et 60)3%9 or R\2 and RN "are
20 | IN‘KQH,orH‘r@Qﬁdr{éﬂé thted &Hshlﬁerﬁtbtaf SIS é’l&h%hsé@@ﬂan@besald

bonded
oot o asehSyeris el epeieRi STBERE remghe grodp bonsisting of;

(C1.6)alkyl, (Cy.)haloalkyl, (C4.6)alkoxy, hydroxy, halo, amino, oxo, thio, and
(C6)alkylthio;
and

25 R® s hydroxy or -NHSO,R® wherein RS is (C1.6)alkyl, (Ca.s)alkenyl, (Ca.7)cycloalkyl,
(C1.6)alkyl-(Cs7)cycloalkyl, phenyl, naphthyl, pyridinyl, (C4.4)alkyl-phenyt,
(Cy.4)alkyl-naphthyl or (C4.4)alkyl-pyridinyl; each of which optionally being
monosubstituted with nitro; and each of which optionally being mono-, di- or tri-
substituted with substituents each independently selected from halogen,

30 hydroxy, cyano, (Ci.s)alkyl, (Ca.s)alkenyl, O-(C¢)alkyl, -CO-NHj,
-CO-NH(C1.4)alkyl, -CO-N((C1.4)alkyl)s, -NH2, -NH(C1.4)alkyl and
-N((C1.4)alkyl)z, wherein (C16)alkyl and O-(C1.5)alkyl are optionally substituted
with one to three halogen atoms;

or R® is —-N(R"?)(R™"), wherein R and R are each independently selected
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10 9- or 10-nenbered bicyclic saturated or unsaturated
het erocycl e, each of which optionally containing from

woep@soessohr ee further heteroatons each i ndepePdEOAROY4/001658

10

selected fromN, S and 0, and each of which being
optionally substituted with one or nore substituents
each independently selected from hal ogen,
(C1_6)al kyl, hydroxy, cyano, O (CL.6)al kyl, -NH2,
-NH(Cl1. 4)al kyl, 15 -N((Cl_4)al kyl)2, -CO NH2,
-CO-NH(C1.4)al kyl, -CON((C1_4)al kyl)2, -COCH, and

- COQ( C1fragy &l (Gpls)alkyh (Corpeivelpatind (Gt b)ekyIHFs Acyisptkab eyl & t
or est ; en Wis N;

o 20%&%%&‘3&{4 whé%lhgalﬁl?& eﬁél%}f (@%)Eﬁfg;al L ot her L2

or L' Srmalky-Ger C@l%ﬂ a'yh@rv@w& s)affy-arel dreseqabergenally
10 ar yl supstithiet withdae o Mofdeubbiuéhid & éé/&rmde‘bb?ﬂdentl %elected from

21 ot EJCURB: G B Bobanm SaCr B o B Gitad

het er oatNg(@s. 4)auxgz|b1z +0mup|@ nGERNIHIC, s)lke tEO-N{(Ca)alkis 9geDH, and

oxygen ul said aryl or Het being substituted

with R2 g e'n R24 is sel ected fromH, hal o,

(CL. 6) dﬂ?)ﬂnd R.”Na@ Jlinked-faggthey wittk {nie, nitroglih to which they are bonded, to

H( CSI—IC‘@%%{E Eggydg'l’ lggmlél'éﬁ%%@@% %ﬁthgteq ?{ ulnsaturated heterocycle or a
- NHCO( &3 %6} wn&ﬂrmwycbm%ﬁturm@mmWﬁemh@mqyclmdws>f

sel ect ewh.érr @;B'ﬂohbl g(c@ﬁtaﬁl)r@ fheh oﬁ"é“@ tﬁr@é f@i‘féy ﬁét@@la{f)YAs e’%\@g

R22 is sel ected met

or a gr'B eB‘F*e”fﬂéfrsﬁlﬁPtﬁd erqu-'\f:QSSla %\%e&i”@'ﬁ?chﬁw""gh b%’i’(‘@}’pt@”a"y
- C( O - (Bpstituted G(tﬁ)))ne DiHNBre sobstitedrits EathndeﬁSén@rﬂi/ EMbcted from

opti onaHal d with _ha

|
- (C8_7) d9SE @f;f dr%ypcyago()(? 1101 e}lkyé ﬁglz alkyl,

15

20

25

30

tetr ahy‘dll((@% kgl )or 1GCQ~NH& rkONH((hxalkgh -CO((C3.4)alkyll4-COOH, and
positi 0%@6dhﬁl§/' ng; and Dis a 5 to 9-atom saturated
or unsat ura al kyl ene chain optionally containing

on® %@arfme@uv@"mewp@zw opeFeCRe®Os/ 001658 t hr ee

helief Paprisoam@h | ndependently selected fromO and S;.
and RA is H then Rc is not -NHSO2Rs, wherein Rs is
()Yl 2’k unsubstituted (C3.7) cycl oal kyl . 2. The

cqchQ Hlfldn@’l@fmj lod LA H hdCth@bfiet LA 64 Rl &Br ics Cﬁgaﬁk?!f 8

Whlgin I8 m °B° é/l arélfl?tn\é(glerggl I-'% |sL\|eFHg\%ﬂ s_l_axr]dorng\-/g( membered, saturated or
unsaturated (including aromatic) heterocycle, containing from one to four
heteroatoms each independently selected from nitrogen, oxygen and sulfur,
said aryl or Het being substituted with R%,
wherein R* is selected from H, halo, (C+.s)alkyl, -NHz, -NH(C1.¢)alkyl,
-NH(Cs.¢)cycloalkyl, -NHCOO(C.¢)alkyl, -NHCOO(Cs ¢)cycloalkyl, A
-NHCO(C.g)alkyl, -NHCO(C36)cycloalkyl, and -NHCONR?'R? wherein R*' is
selected from H, (Cy.¢)alkyl and (Cas)cycloalkyl and R* is selected from H and
methyl; and

R*is NH., or a group of formula -NH-R*', wherein R*! is -C(0)-B, —C(O)-OB, or -C(O)-

NH-B, wherein B is (C4.)alkyl optionally substituted with halo, or B is
~(CH2)p-(Cs.7)cycloalkyl wherein p is 0-4, or B is a tetrahydrofuran ring linked
through the C3 or C4 position of the ring; and

D is a 5 to 9-atom saturated or unsaturated alkylene chain optionally containing one to
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3. The conmpound according to one or nore of the
preceding clains wherein Dis a 7-carbon al kyl ene

W@ b@s28sent ai ni ng one ci s doubl e bond at posi t POICA301401658

5

10

15

20

25

of the chain. 10 4. The conpound according to claim1l
of fornula (1') L1 B wherein: X is 0 or NH; and B,

L, L', L2, R2 and Rc are defined as in claim1l1; 15

with the proviso that when L is H one of L' or L2 is

H and the other L2 or L' is halo or -O (Cl.4)alkyl;

and R2 is (C6 or 10)aryl or Het, wherein Het is a
five-, toiee- hetawatgreeeachmd&wnéentlysalleqheatfrem ©@end S; and R*is H;
un c I

coﬁ?él.‘*n?%@d*fé"a%@’o%“é”@%f R G LA RGN oo (Concycloatan.
i ndependently sel ected fromnitrogen, oxygen and

supfur Tf%%oﬁﬂioqnéléé’éord?ﬁg ﬂal%?a.rﬁalmréwhsw ste\gc%% #¥nt RH-C(0)-B,

wher ei n sel’ected fromH

( Cif 6) aNiH(O)- NNFQ andmﬁ( E0)xy-A. Wprem Bp@ defmed as in claim 1.
H( C3. 6) cycl oal kyl , -N HCOQ( CL. 6) al kyl ,

- cl oal ky Cl. 6) al kyl
r\&.g(qcﬁ‘ge@ EV%I”6%\FR%?Fd'“Qaﬁ?d’”glcﬂﬁﬂef@@'”@@eﬁ%?%@ﬁmﬁﬁef%” Dis
sel ect eadﬁcmah Hikylefd cifgimtdrtdiniag end 618 dBYisly BbpAtioskitian s, 14 of
R22 'Stﬁ ﬁcted fromHand 25 nethyl; and B is
a

(Cl 6) Bptlonally substi tuted vvlth halo, or Bis
- (CS 7)cycl oal kyl wherein -106 WO 2005/ 028501

P / 4 r etrahydrofuran
rlc%-g Ilﬂ%%%rgﬁﬁa = egotaéia'rm@ifdﬁ%glgt(l on of the

ring; then Rc is not -NHSCRRs, wherein Rs is

(C1_6)al kyl or unsubst itutead 3 # cycl oal kyl. 5 5.
The conpound accordi ng tg & nore of the preceding
clains wherein R2 is o Het, wherein said Het
is selected fromthe group coosisting of : R4 N R24

wherein:

Xis O or NH; and B, L°, L', L% R?® and R are defined as in claim 1;

with the proviso that

when LC is H; one of L' or L2is H and the other L2 or L" is halo or -O-(C+.)alkyl; and

R?is (Cs or10)aryl or Het, wherein Het is a five-, six-, or seven-membered, saturated or
unsaturated (including aromatic) heterocycle, containing from one to four
heteroatoms each independently selected from nitrogen, oxygen and sulfur,
said aryl or Het being substituted with R*,
wherein R* is selected from H, halo, (C1s)alkyl, -NH,, -NH(C1.s)alkyl,
-NH(C3.¢)cycloalkyl, -NHCOO(C1.)alkyl, -NHCOO(C3.6)cycloalkyl,
-NHCO(C1.¢)alkyl, -NHCO(Cs.6)cycloalkyl, and -NHCONR?'R? wherein R*! is
selected from H, (Cy.)alkyl and (Cs.s)cycloalkyl and R* is selected from H and
methyl; and

B is (C1.)alkyl optionally substituted with halo, or B is <(CHz),-(Cs.7)cycloalkyl wherein
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SNN HR4 OL NNNR24 R24 R24 24 ; and 10 wherein
R24 is defined as in claiml. R24 R4 R24 6. The

W@ 0vpo2830 according to claim5 wherein R2 i s HeCT/CA2004/001658

10

15

wherein said Het is selected fromthe group

consisting of: R24 R24 ; and 15 -107 WD 2005/ 028501

PCT/ CA2004/ 001658 7. The conpound according to claim1l

of formula A R24 B wherein Bis (Cl1_10)al kyl,
(C3_7)cycl oal kyl or (Cl.4)al kyl-(C3_7)cycloal kyl, 5 a)
wherei n each said al kyl, cycloalk¥I and -

al kyl - c}/BI%RI9% 8 is gdstrahudpivs ringdinkedyihrqugh tiag 63 or €4 pesition of
wi th (Ghe3hgl kyl; and b) wherein each said al kyl,

Cyt%ler? %L:@/ ll'ldt -ﬁﬂgogﬁéf%}hén%}/nclkso igl( Xegallg;?Xr l?nesugg[il:t]l?téd ?({3.7)cycloalkyl.

5. The compound according to one or more of the preceding claims wherein R? is

phenyl or Het, wherein said Het is selected from the group consisting of:

N\ ) ” — 24
O T

24

N—N
H o\ N

R24 R24
4’<O 7L” | X R24 I
N\ _N _
N ; N ;and o ;

wherein R?* is defined as in claim 1.

R24

)
/\I—N

24

6. The compound according to claim 5 wherein R? is Het, wherein said Het is
selected from the group consisting of: ’

R24

N S 5 %
LT A3
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di -substituted with substituents each independently
sel ected fromhydroxy and O (Cl_6)al kyl; and 10 c)

wab@sessoeach of said al kyl groups may be npnoPCT/GA2004/001658

10

15

20

tri-substituted wth halogen; and d) wherein in each
of said cycl oal kyl groups being 5-, 6- or 7-nenbered,
one or two -CH2-groups not being directly linked to
each other may be replaced by -0-; 15 Xis Oor NH, L
is H -OH -0 (Cl_4)alkyl, -NH2, -NH(CI.4)alkyl or
-h$(c1 4)al kyl')2; L1, L2 are each independently

ha oge"rhe(cemp@y@ﬂi refordingcip cipjratof feymulal®d. (C1_4) al kyl |
-S-(CLl.4)al kyl, -SO (C1_4)al kyl, or 802-(Cl. 4)a|ky|
and either L1 or L2 (but net both the same tine)
may also be H, or 20 | and L1 or)L gnd L2 may be
coval ently bonded to forpF~teleihér with the two
C-atons to which they i nked, a 4-, 5- or

6- menbered carbocycli ¢2f I'd [
and, in the case of 5- or 6-ngnbered ring, one or two
-CH2-groups not being direcfly linked to each other,
may be repl aced each i ndepgndgntly by -0 -108 WO
2005/ 028501 PCT/ CA2004/ 001 or”NBa to forma

het erocyclic ring wher g K FC1. 4) al kyl, and
wherein said carbo- or ring is
optionally nono- or do.- i“th (C1_ 4)al kyl;
R24 is R20, - NHCOR20, -NBR27 or

- NHCONR2' R22, wherBi+KX 5 [
(Cl $)al kyl, (C3.7)cycloal kyl and
( crhet$ig| kyl - (C3. 7) cycl oal kyl, wherein said cycl oal kyl
ang al Kykc&y)slmaddgy c%&@é{kfb& (@QQW (8l EeRloalk,

trl-subs I tut or R20 as .
def i ned®) a¥B\EeIn a@h SaMkW §V‘FIP%'FY' rAagiajyl-cuglpalkybmaebg mono-, di-
hydr oxy orortri\&dﬁ%aﬁdwr(m gyanE;&» dnd (Cl.6)al kyl,

( g gg %)Es\f%l C%léw chlog lﬁflreaﬁ‘glalkyh%mafWH may be mono- or
pyr idi nyl di- élﬂil:tl%l)ail Wi supétitigplts each independently selected from hydroxy
and O-(Cqs)alkyl; and
c) wherein each of said alkyl groups may be mono-, di- or tri-substituted with
halogen; 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-;
X is O or NH;
L is H, —OH, —O-(C1-4)alkyl, -NH3, =NH(C1.4)alkyl or =N((C1.4)alkyl);
L', L? are each independently halogen, (C1.4)alkyl, (Ca.4)alkynyl, -O-(Cy.4)alkyl,
-S-(C1.4)alkyl, -SO-(C1.4)alkyl, or —SO,-(C.4)alkyl; and
either L" or L? (but not both at the same time) may also be H; or
L°and LY or
L® and L? may be covalently bonded to form, together with the two C-atoms to which
they are linked, a 4-, 5- or 6-membered carbocyclic ring wherein one -CH,-
group and, in the case of 5- or 6-membered ring, one or two -CHz-groups not
being directly linked to each other, may be replaced each independently by -O-

-108-



(C1_4)al kyl -napht hyl or (CL.4)al kyl-pyridinyl; each of
whi ch optionally being nonosubstituted with nitro;

w@nwsezesh of whi ch optionally being nono-, di-POTF/CARG04/001658

substituted with substituents each i ndependently
sel ected from hal ogen, 15 hydroxy, cyano,
(Cl1.6)al kyl, (C2.6)al kenyl, O (Cl.6)al kyl, -CO NH2,
-CO NH(C1_4)al kyl, -CON((C1.4)al kyl)2, -NH2,
-NH( C1. 4) aI kyl and -N((Cl_4)alkyl)2, vvhelrlei n
Cl_6)al k and O ( 6) al kyl are optiona
gubst |) t Ut a to g3 %@0?329"‘% H’%*/Qe‘@hﬂﬁm ehH&f 6?@?3“6’} apg whgrein
- N( RNZ)s(aRf\E’e)bo \oh Béterdty e ring b JibRalig e asidi- substltuted with (C4.
i ndepen ly selected .20 fromH, (Cl.6)alkyl,
(C3.7) 'f al kyl, (C1_6) aI kyl - (C3_7) cycl oal kyl, aryl
anB* ( G4 RE) AKGORZT WHCOORY i MHRA ot r@@mommmemwherem

o (2 7l . DL S 2t s

10

15

.20

25

30

Wi t h onghesein ﬁ@ld@y@mjbstl abdighylsydaaky! magdp emshentdi-yor tri-substituted
sel ect gghyf (39% {,]al ogen, (Cl1.6)al kyl, hydroxy, cyano,
Oo(Cd.6 Ikl_{ NH2a-NH Cl. 4)al kyl, 25

- N( ( C1. 9{51 s defmadrpove; @ NH( c1 4) al kyl ,

- CO- N( ()@t i) g},lﬁgﬂhg,ﬂandC(I}l and -COQ(Cl.6)al kyl; or
RN2.and RN are Ilnkeds together with the nitrogen to

whRCh tHBYArRNrNHEOR" werein & s (013)alkyl (Gaolplippwk Kar)cycloalkyl,
m)nOCyC(bH 9alﬁﬁ1(95 ﬁéy%d)aﬂkm DRSS, Héﬁ{tl‘%ﬂ’ ﬁﬁ&lﬁyloﬂg a%ypffheﬁyl

ot or ody N RIRENGor Yo ER B 6rE P RaeRdpR e

f r om omaoriosulbdtituted Wit hitrerandekel oavinsBostdaAlY being mono-, di- or tri-

i < BBk 50 S50 ) SR e Sh U B e

subst i thydrwys, Oa'arm; (cmmmr(aemnkgnysa Ehsktkyf, FODANH,,

hal ) | kyl,
ey a0 N, T e

CO- NH("b( 43)akvdyiw erein( (4T apaO Qha)alkyle«mmonamwstltuted
-109 m.@qmalt@mﬂa.gégﬁlmom 001658 - COO( C1_6) al kyl ;

or a phargaceut accept.abl e It or ester
her coftt RO THR A BOPEB TP BCHoEaFnREpHenirscieced

or L2 ifentHadealkel, @ hrycibdkydr( CLe)alkyﬂ (bﬂgﬁlggéllﬁyl ?]rgi e(l)nd

( 8'_(_8]' éé grfxll&f lawmer?\ﬁe%%%%ye Ilf%/?l(& ;)cycloa kyl,

- NH( C3 (6)-03lsy14@d- Aoy oalkyll\hmdd(m:L Halayldeyyl are each optionally

B Nm%st@tga ﬁ/lti‘? QM(XII moré@ut%eqs—@cﬁlir@élpendently selected from
halogen, (C4.6)alkyl, hydroxy, cyano, O-(Cys)alkyl, -NHy, -NH(C4.4)alkyl,
-N((C1.s)alkyl)z, ~CO-NH,, -CO-NH(C4.4)alkyl, -CO-N((C1.4)alkyl)s, -COOH, and
-COO(Cy.6)alkyl; or
R"2 and RM" 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 each
independently selected from N, S and O, and each of which being optionally
substituted with one or more substituents each independently selected from
halogen, (C1.sjalkyl, hydroxy, cyano, O-(C1.g)alkyl, -NHy, -NH(C1.4)alkyl,
-N((C14)alkyl)z, -CO-NH;, -CO-NH(C1.4)alkyl, -CO-N((C1.4)alkyl),, -COOH, and
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- NHCO( C3_6) cycl oal kyl , and - NHCONR21R22 wherein R21 is

selected fromH (Cl_6)al kyl and (C3_6)cycl oal kyl and
woR@sissssel ected fromH and nethyl; and B is PCT/CA2004/001658

(Cl.6)al kyl optionally substituted with halo, or Bis

-(CH2) P (C3_7)cycl oal kyl wherein 10 pis 0-4, or Bis

a tetrahydrofuran ring linked through the C3 or 4

position of the ring; then Rc is not -NHSO2R9,

wherein Rs is (Cl 6) al kyl or unsubstituted

(C3_7)cycl oal k 8. The conpound according to one or

nore of “GP&Cs %E%ldl ng clains wherein Bis 15 selected

f r@}’ﬁ ﬁf%rrﬁ'la&dmh&’élly aﬁ&élﬂtéﬁl’flf wﬁ/dr,estl'é)fﬂ'ieg*wt yl, cyclopentyl,
cl.ohex thyl cycl opentyl an
Eﬁ%‘%ﬁ 3ﬂ%§yl 9. The conmpound according to one

or whan‘r K’ ioH; dineeofil’ @ceﬂisr}gamzl tak wthewh®ordi's Bald 8r -O-(C.4)alkyl; and
cygpt 10.. The .conpqund ordi ng one or

s YRRl 30 o S ERIP S BREPS IR0 ol
conmpoundlHESHA i)yt NREROE s)eprealiof, -NHED(E . Jalkyh 9
wher ei nngdcNiE c%%lkg?anc]— hﬁHéBdeﬁ&rSﬁr 'E%eFe?teS% H,
or nore of t py wher I s sel ect eq'
from H,(Cs @Blkylfs@@i@s mloam(/l@ﬁg)l?é is pglectBH drogurpodi methyl; and

\?A:g?ge@ﬁ E‘)%li(‘ﬁ/l%gﬁ&%ll %gl?gglﬂg%@&ltﬁ }Eﬂo Wr%ﬁ@d(t'dﬂg)pg ?a%@éloalkyl wherein

10from Haledgeer Bigpitetrahgdroforan mr@q@ed thopug 3 or Gf/position of
- SOV, #HEdneO2Me vvhereby elther L1 or L2, but not both

at the. sane tine -110 WO 2005/ 028501
PChPERS (ot YISO wher’rweR cis ﬁ%@eﬁ%@' awymtwgeq Eaglcuipglkyl.
13 wherein L' is CH3, -C= CH -F, , -Br, - Owe,

- SMe, SO2Me and L S T ond. o
 ackor di s PEPEHRd Bge0 ?%towepﬁ@%&?%edpr%g AT gipims wherein B is
15 wher ei rselectesi froon te@dddyl, dyclopepdHS/clobltyl, eﬁlodpeﬂﬁr, c@dlohexyl,

- OVE; ' ) [ t

o mor P **‘@\%@%ﬂnﬁgn%é- e e A B

CH3, -C=- CH, -F, , -Br, -Ove, -SMe, or -SQ2Me; and -

L2¢i S T i . .

5% e Thesemlbund ‘%%ﬁ%‘“@?ﬁﬁ%%tmz’eg%ﬁ s iitctein B is

R20, - Npgeredyl. - NHCOOR20, - NHR21 and - NHCONR2' R22,

20 Wher ei n

10. The compound according to one or more of claims 4 to 9 wherein X is O.
11. The compound according to one or more of claims 4 to 9 wherein X is NH.

25 12 The compound according to one or more of the preceding claims wherein L° is
selected from H, -OH, -OCHj; and -N(CHjs)s.

13.  The compound according to one or more of the preceding claims wherein L
and L2 are each independently selected from: halogen, -CHs, -C= CH, -OCH3,
30 -OC;Hs, -SMe, -SOMe, and SO;Me whereby either L* or L?, but not both at the

same time, may be H.
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R20 is selected from (C1_8)al kyl, (C3_7)cycl oal kyl,

and (Cl_3)al kyl-(C3_7)cycl oal kyl, wherein said
weywbozeskyl and al kyl -cycl oal kyl may be nono- , PAT/€ARN04/001658

tri-substituted 15 with (Cl.3)alkyl; and R21 is H or

R20 as defined above; and R22 is Hor nethyl. 18. The

conpound according to claim1l7 wherein R24 is

- NHCOR20, - NHCOOR20, 20 or -NHR21. 19. The conpound

according to one or nore of the preceding clains

wherein_R20 and R21 are each independent|y sel ected

S R SEout groordh oGy ‘SIEHIbG| S CHi. DG, F. -Gl 8r,-

1- met hyOpiepSMe, o”2-SBMRYINALARW., tert-butyl,

2, 2-di net hyl propyl, 1,1 25 di et hyl propyl,

1, 2-di et hyl propyl, 1,2,2-trimethyl pro pyl,

cyt$.opr Bpydompooye halording to ang ok opendfithe preyedindaxiys,wherein L is

cycl opr ; eyclo et hyl, 2
5cycl ope%sﬁlﬁgm’aﬁd%ygr%e@ ’%tdﬁ'yls,H'each of said

cycl oal kyl or al kyl - cycl oal kyl groups optionally

bekgg 5 j = ' j alVA 0;

20" ne orioutl aGRRRY i Mok of Ty Mk S oneidh Lo
R21 ar eHdadhCHi.n@s Sehdentl yBrs SIMe t-8Mef erof-Mestang|L is H.
ethyl, n-propyl, i-propyl, 2,2- dinethylpropyl and
cye¢lopentyl methyl. 21. The conpound according to one

10 o Thror eThSFCONMPRURY BeaoFdiRgtoangioREClheites Prepeding alaimpgyherein R
2005/ 028 368ctbETb0AR0 0HBOREE SNHEO DR, ONYR?! 3Rd ~NREONR?'RZ,
conpound_according to one or nore of the preceding

clainms WHEPBin Re is -NHSO2RS 5 wherein Rs is nethyl,

et hyl, Rz-°wmlacted fronp (@R)Iky!, (CPy¥balkl; dret (TyL)RKARKEL. ) cyttoalkyl,
er

rzr? L%Lg‘&%}r&l” @?iglcéﬁéf’%g‘bryﬂlnd a@%ﬁ?’%%}w ﬂﬁaeg)ggﬁ%gm—ﬁr tri-substituted
15 cycl ohewiH (Croiiylopncopyl met hyl , cycl obutyl net hyl,

cycl opegi 3l |l pet hyl, phenyl, naphthyl,
pyri di ﬁ'ﬁyg gﬁéﬁylaﬁedt%ﬁ%"%%%p Chyl met hyl or

pyri di ni§f isetl Bymethyd) a) each of which optional |y being
mono-, di- or tri-substituted with substituents each

i ndependently selected fromfluorine, pethyl, ethyl
an®-pr ofif contprind according to claim 17 wherein R* is -NHCOR®, -NHCOOR?,

20 or -NHR*',

19.  The compound according to one or more of the preceding claims wherein R%
and R are each independently selected from: methyl, ethyl, n-propyl, i-propyl,
n-butyl, 1-methylpropyl, 2-methylpropyl, fert-butyl, 2,2-dimethylpropyl, 1,1-

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

30 20. The compound according to claim 19 wherein R?® and R*' are each
independently selected from: methyl, ethyl, n-propyl, i—prole, 2,2-
dimethylpropyl and cyclopentylmethyl.

21.  The compound according to one or more of the preceding claims wherein R®

-111-



b) each of which optionally being nono- or

di substituted with substituents each independently
w@edosorssol f r om hydroxy, trifluoronethyl, methorgT/Ca20md01658

trifluoromethoxy; and c) each of which optionally

bei ng nonosubstituted with a substituent selected

fromchlorine, bromne, cyano, nitro, ethenyl,

1- propenyl, 2- propenyl, -CO NH2, -CO NHCHS,

-CO-N(CH3)2, -NH2, -NH(CH3) and 20 -N(CH3)2; or Rs is

-N(RN2) (RN ), wherein RN and RN2 are each

[ ndepeﬁﬁiévﬂrpv selected fromH, (Cl_4)alkyl,

(C3_7)cycloal kyl, (C1.3)al kyl-(C3_,)cycl oal kyl,

ph 2nz|) a‘[h%?ﬂ%mp%%' %cg%qyggtgﬁgg B¥lrnoreV\g}?rﬁeeﬁrgcesd?r%gdcla|ms wherein R®

(Cl 3) ab kyhsSOF8_ 7) cycl oal kyl, phenyl and

Cl. 3) al kyl - t bst i tute
5 one. 1 MG R e b SV GoiPe. R e RAIOIROPY. 2
sel eCt aedethylpropyipdeadetyl, elishylb)-pkdoghyl, pabeny, cycippipyl,

_ONE ?(1;1631?1 Fl{tkl ‘;‘yfl\lpe% R){_“ésh M}ﬁlﬂ?efylﬂsetqyk ﬂ/clobutylmethyl

- CO- N( (a@tlopgrdylkngthyte cyclab@gyinetytl phe@Lhaihtdjladviiginyl, pirenylmethyl,
RN2 andnhalgmh @}B)I ,gg@gm%, .her with the nitrogen to

which t forma 5 or 6-nenbered
10 nonocy @i ¢ W@P%Pfd@*}‘@h eptignallytbeingymeno-sdit Qi s eestitted with

unsat ur at ed,susa&uéhfbaédcﬁ nﬁ‘déﬁbl@déhltlﬁgeléét@cmr&ﬁ@uér%et I%ﬁ*@l ethyl
further heteraato I ndependently sel ected from

N, S and 0, 2HAQ WHr ?B aIIy substituted with one, two
or thres suleathbiuetisogdallly betrepesrde bt digutseaiueset with fubstituents

9 gt RhBbdMern S ner ENANGy, Eulibmg ebrony

15 2005/ 028501 aRCTiflCo@0@B@ 1868 CO NH2,

- CO NH(<5:1 4)e%l:}|l§¥# %c%mﬁmé@%@;@m&%b@én du"t 18 QFﬁjstituent

- CO(C1.6) a accor
22 wherein R@epfgd?@ne@w@efbr@mnems@e nitrp e nyl 1-propenyl, 2-

- NHSQ2- et hylpro eNHS@aNlr,ﬂ@UﬂMHb;ﬂ hgo.NCNGRHRT RPN EH,) and
-NHSQ2 5 cycl rop % - NHSCe- CH2!;cycI o(pr?§ PHCHs) an
- NHSQ2- ( 1- met! %31'3?93/ | opropyl ), -NHSO2-cycl obutyl

20 - NHSC2-R¥is LWy Rt), - NHSC2- phenyl and - NHSO2N( CH3)2

gil eIPZdC??p und'_égoga(\)nrddlﬁﬁ%re eac w%err?enzdgen\/wgerlgctgd 1R

(C14)alkyl, (Cs.r)cycloalkyl, (Cq.3)alkyl-(Cs.7)cycloalkyl, phenyl, and
(C1-s)alkyl-phenyl; wherein said (C4.5)alkyl, (Cs.7)cycloalkyl,
(C1-3)alkyl-(Cs.7)cycloalkyl, phenyl and (C1.3)alkyl-phenyl are optionally
25 substituted with one, two or three substituents each independently
selected from halogen, (C1.g)alkyl, hydroxy, cyano, O-(Cq¢)alkyl, -NH,,
-NH(C1.4)alkyl, -N((C1.4)alkyl),, -CO-NH,, -CO-NH(C1_4)aIkyI,
-CO-N((C14)alkyl);, -COOH, and -COO(C.)alkyl; or
RM and RM are linked, together with the nitrogen to which they are bonded, to
30 form a 5 or 6-membered monocyclic héterocycle which may be saturated or
unsaturated, optionally containing from one io three further heteroatoms each
independently selected from N, S and O, and optionally substituted with one,
two or three substituents each independently selected from halogen, (Cs.
s)alkyl, hydroxy, cyano, O-(C,s)alkyl, -NH,, -NH(C1.4)alkyl, -N((C1.4)alkyl),, -
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cycl opropyl, -NHSO2-(1-nethylcycl opropyl) and
- NHSO2N( CH3) 2. 10 25. The conpound according to one or

worens/ 02850t he preceding clains of fornmula | A RMI/CA2004/001658

10

15

20

wherein B is cyclopentyl; 15 Xis Oor NH, L is

-OCH3; L' is CH3, -F, -d, -Br or -Ow; and L2 is H

R24 is -NHCOR20, -NHCOOR20, or -NHR21, wherein R20 and
R21 are each independently selected from nmethyl,

ethyl, n-propyl, i-propyl, 2,2- dinethylpropyl and

cycl opentyl methyl; and 20 Rc is hydroxy. -113 WO

2005/ 0288NHPCH-NAR0HRIoH 16 SN ((&-+)afttydz ceRPbARd -COO(C1.e)alkyl.
according to one or nore of the preceding clains of
formula | A R24 wherein B is cyclopentyl; 5 X _sOorNH

L #% . Oigscomppundageaiding fe claing22 W@fe'%ﬁtyﬁeﬁcteﬁm”w*ﬂ%or
H; dRZRglﬂnﬁthleﬂmﬁbthyg,NNmzd {limeﬂfyl)leWRZ\gHSf(D‘mbWI,nNﬁiglﬂ)g-

an are eac endent t m . net

oty P SR ERsmeeRiny. e bR

cycl opeMHEQretybgbytyl aAMiHSIR-dRclopentyl NNSISB-epnehyd pnd gyHSO2N(CHa),.
- NHSQ2- (1- net hyl cycl opropyl ) or -NHSO2N(CH3)2 27. The

compound according to one or nore of the preceding
cl 3.ns Bfe gommeuhdageardingpte odim2diwhereis RBis splected from -NHSO»-

cycl opegfabrop, INHED 2 -Nithyicybibrof) 2RO NPSEMREH.)..

25. The compound according to one or more of the preceding claims of formula 1A:

R24
L N§<
S

wherein

B is cyclopentyl;

X is O or NH;

L? is -OCH3; L' is CHs, -F, -Cl, -Br or -OMe; and L?is H;

R* is -NHCOR?®, -NHCOOR?®, or -NHR?', wherein R® and R*' are each
independently selected from: methyl, ethyl, n-propyl, i-propyl, 2,2- -
dimethylpropyl and cyclopentylmethyl; and

RC is hydroxy.
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PCT/ CA2004/ 001658 L is H L' is CH3, -C CH -F, -Qd,

- Br,

-Ove, -SMe, or -SO2Me; and L2 is H R24 is

WO NSQEEE01 - NHCOOR20, or - NHR21, wherein R20 apdI/RR1004/001658
are each independently selected from nethyl, ethyl,
n-propyl, i-propyl, 2,2- dinethyipropyl and

cyclopentyl nethyl; and 5 Rc is hydroxy. 28. The

compound according to one or nore of the preceding

claims of formula IA: R24 wherein 10 Bis

cyclopentyl; Xis Oor NH Lis H L1 is CH3, -C= CH

10

15

_F26..

Cl The @mpourmheccordiigo opp or HEpEVE-thexprgegding daims of fepapula IA:

i s - NHCOR20, . - NHCOOR20, or -NHR21, wperein R20 and R21

are each |ndependently seliect ed L
n-propyl, i-propyl, 2,23

om nethyl, ethyl,

cycl opentyl net hyl ; and Rg cyclopropyl

- NHSQ2- ( 1- et hyl cycl Opr,oR
the proviso that when 1 is -

-NHSO2N(CH3) 2; with
, -d, -Br or -Ov; and

R24 i s - NHCOR20, - NHCOOR20, @P -NHR21, wherein R20 and
R21 are each. 20 independe selegted from nethyl,

et hyl ,
then Rc is not -NHSO2-c

i met hyi propyl ;
@5 WO 2005/ 028501

n- propyl, i-propyl

nore of the precedi ng | ais1fs | of the *formula OH

wherein R24, L, L' and are
bel ow C pd #L2LL' R2B—X 101H Owe

d as in the table
? (1A)

wherein

B is cyclopentyl;
Xis O or NH;
L% is -OCHs; L' is CHs, -F, -Cl, -Br or —-OMe; and L2is H;

R24

is -NHCOR?, -NHCOOR?, or -NHR?!, wherein R® and R*! are each
independently selected from: methyl, ethyl, n-propyl, i-propyl,
2,2-dimethylpropyl and cyclopentylmethyl; and

R is -NHSO,-cyclopropyl, -NHSOx-(1-methylcyclopropyl) or -NHSO,N(CHs)s.

27.

The compound according to one or more of the preceding claims of formuia IA:

wherein

B is cyclopentyl;
X is O or NH;
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H 102H OveMeO I NIkl H 103H- OveMeO N H 104H OveMeO N' H
105H OwveBr N' H 106H OveBr H 107H- Oved N ~ H

wae®sogdseCl 1O 1 Ht 109Me- OMeMeN ' H -116 WO PCT/CA2004/001658
2005/ 028501 PCT/ CA2004/ 001658 C d #L2LL' R24
110Me- OMeMeO H ~ 111H OMEFN H 112H OVeFO

L®is H; L' is CHa, -C= CH, -F, -Cl, -Br, -OMe, -SMe, or -SO,Me; and L2is H;
R* is -NHCOR®, -NHCOOR®, or -NHR?', wherein R® and R?' are each
independently selected from: methyl, ethyl, n-propyl, i-propyl, 2,2-
dimethylpropyl and cyclopentylmethyl; and
5 RC®is hydroxy.

28. The compound according to one or more of the preceding claims of formula IA:

R24
L N§<
S

wherein
10 B is cyclopentyl;
Xis O or NH;
L®is H; L' is CHa, -C= CH, -F, -Cl, -Br, -OMe, -SMe, or -SO,Me; and L2is H:
R?* is -NHCOR®, -NHCOOR?, or -NHR?!, wherein R® and R?! are each
independently selected from: methyl, ethyl, n-propyl, i-propyl, 2,2-
15 dimethylpropyl and cyclopentyimethyl; and
RC is -NHSO,-cyclopropyl, -NHSO,-(1-methylcyclopropyl) or -NHSO,N(CHjz),;
with the proviso that
when L' is -F, -Cl, -Br or —-OMe; and
R* is -NHCOR?®, -NHCOOR?, or -NHR?!, wherein R?® and R?' are each.
20 independently selected from: methyl, ethyl, n-propyl, i-propyl and 2,2-
dimethylpropyl;
then R® is not -NHSO,-cyclopropyl.
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NH 113HOweC H 114H OveBr H 115H OveBrN H

116H OveBrO NO H ; or 30. The conpound according to
woe@s028500r e of the preceding clainms of the f{RPeHIA20000D1658

5 wherein R24 and L' are defined as in the table bel ow

Cd# L' R24 201-SMeN H -117 WO 2005/ 028501

PCT/ CA2004/ 001658 C d#L' R24 202-SM) ~ eN H 203- SMeO

29. The compound according to one or more of the preceding claims of the

formula

R24
L' N=f<
S

o]
0 S
=

H
=

wherein R#, L®, L' and L? are defined as in the table below

Cpd#| L? L° L R*

101 H -OMe | Me ANJ\ :
. H
) [0}

102 H -OMe | Me .'\NJ\ ;
H
) (o}

103 H -OMe | Me "\HJ\( ;
o

104 H -OMe | Me AN ;
H
’O

105 H -OMe Br ' ;
H

106 H | -OMe | Br Ay ;
H

107 H | -OMe | CI Ay ;
H
. (o}

108 H -OMe Cl Ay ;
H

109 Me | -OMe | Me ANJ\ ;
H
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H 204SM - N e H 205-SMeO 206-SMeO Ny H 207- SMeO
N11~01 \ H 208-SO2MeO ~N' v H 209SO M- 2 Ne HO

WQ10s888MN H 211- SO2MeO PCT/CA2004/001658

Cpd#| L? L L’ R*
o]

110 Me | -OMe | Me Ay ;
H

M1 | H | -OMe | F Ay ;
H
) (0]

M2 | H |-ome | F | A
H
’ O‘

113 H -OMe | ClI A :
H
) (0]

114 H -OMe Br AN :
H
, o]

115 H -OMe Br "\ﬁ%/ :or
(0]

116 H | -oMe | Br AN/U\OJ\
H

30. The compound according to one or more of the preceding claims of the

formula
R24
L N¢<
s
l N\ SN
P
\\o
0
N ‘e,
o "< “OH
o :s’
>——N
i
O
5 wherein R?* and L' are defined as in the table below

Cpd # L' R*

o}
201 -SMe ANJ\/K :

H
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."~N~0o H 212-MeO H 213-MeO H 214M - e H -118 WO
2005/ 028501 PCT/ CA2004/ 001658 C d#L' R24 215-MeO ~N Y H
WQ21®she8301 ' ~N~101 \  217=O N H 218 H 219 N H 2PODCARd64/001658

Cpd # L R*
. 0
202 -SMe ,'\NJ\/O ;
H
0O
203 -SMe Ay :
: H
204 -SMe AN :
H
(o]
205 -SMe A :
H
0O

206 -SMe ANJ\r :
H

(o]
207 '-SMe L OJ\ :

N
H
(o]
208 | -SO,Me Ay :
H
209 | -SO,Me AN ;
H
o]

210 | -SO,Me A“kf :
H

(0]
211 -S0,Me L OJ\ :

H
) 0
212 -Me A :
. H
. O
213 -Me AN ;
H
, o)
214 -Me A :
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precedi ng clainms of the

or 31. The conpound according to one or nore of the
formula 5 wherein RS is
waledosnzssons in the table bel ow Cd#Rs 301 302 OPCFECAN0WN1658

2005/ 028501 PCT/ CA2004/ 001658 Cpd # 303 Rs 32. A
conposition conprising an

phar maceuti cal

anti-hepatitis Cvirally effective

anount

of a

" conmpound according to one or nore of clains 1 to 31 or
a pharnmaceutically acceptable salt or ester thereof,
and a pharmaceutically 5 acceptable carrier nedi um or

auxi |l iary agen

Cpd&.
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according to c
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bm an
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I n S{
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ral agent
H V
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At

sting
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of i mu
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on acco ding t
agénu i 3rsel €

nonodul at'ory

tor. 36.

0 cl ai m 35,
cted from
agent s,

[S Of

ycl e.
aim3

HCV NoS

24§ and_iphi bitors

37. The
6. where

proteasg, 1 nni

3 d\ta/r'm h
phar nficedt’i cal

in sald inmmun

it ors of

er target in
conposi tion
pnodul at ory

ed fr
219

om a-int

erferon/zid pe
/’l\
N

H

gyl at ed a-
; or

220

31.

formula

P4
,'\N
H

wherein RS is defined as in the table below

Cpd # R®
301 ~ :
302 '\T/ L or
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25 38. The pharmaceutical conposition according to

claim 36, wherein said inhibitor of another target in
wo b@spiedgol i fe cycle is selected from i nhibitorBCDEA2004/001658

hel i case, NS2/3 protease and internal ribosonme entry

site (IRES). 30 39. A nethod for the treatnent or

prevention of a hepatitis Cviral infectionin a

manmal conprising administering to the mamal an

anti-hepatitis Cvirally effective anount of a

conmpound according to one or nore of clainms | to 31,

or -120 WD 2005/ 028%4sil# PCT/ CAZRV4/ 001658 a

pharmaceutically gcceptable salt or ester thereof. 40.

A nethod for the tjredt nent oraﬁéevention of a

hepatitis C viral U lon in a mamral conpri sing

adm ni stering to the manmal an anti-hepatitis C

vi sal | yA 5hafnfae§mtucuﬁ:oa1man&n @cﬁm@nsﬁ@rﬂw aﬁiﬂIHepélhti@fC \arauy effectlve

compound ac t o one
or B phaPRd 8t pulhe po e ba Bdimorg pfudinet 0315t
t her eof phaamédcautically @asdptaniesait drestea thiereof,raall agembacedtcally
The met cl.ai erein said

5 anti vt r Ao pRBE e el Bt A agdioT P 2P0
accordi ng to cl ai m 40, wherein said other antivira
agest i t = :
e ¢ o PGl bR qeE D ) ppt PR ogbfoteing o
The net wgwpa@t@avmffegﬂ\teoam%t fh af Jeasiipne @her ankyiep! agenér
anti - HCV agent Is selected frontinnunonndulatory
agents ot i nhibitors of HCV NS3 protease,
0} nifbi § BIRPY mﬁfé&\vt% CORBeSHan a&ﬁ%rdinﬁﬁ? BRI Wereipshantvira
target agent BeibabiV |1 fe cycle. 20 44. The nmethod
according to claim43, wherein said i nmunonodul atory
agent is selected froma-interferon and pegyl ated
a- BHit er Ter pharmddeutidd eompaoditath a;cmd'rnd itmgafm)33; whieraimt&gid antiviral
wher ei Ng 2?\'t (tisé Q{t&t 1%0% a? Eth%P%tEﬁ% gg&eﬁ lHI’ﬁIbIFOI?eHMthltOF
life cy c e is se rom rnhi

15 NS2/ 3 p@%i@%%émaﬁdr 25 i nternal rlbosone entry site
(IRES). 46. Use of a conmpound, or a pharnmaceutically
acceptable salt or ester thereof, according to one or

moP@ of 119 BiiavRaceUigal gampesitionrascerding faeleint . ihetpin said other

anti-HCV agent is selected from the group consisting of immunomodulatory

agents, other inhibitors of HCV NS3 protease, inhibitors of HCV polymerase
20 and inhibitors of another target in the HCV life cycle. ;

. 37. The pharmaceutical composition according to claim 36, wherein said
immunomodulatory agent is selected from a-interferon and pegylated a-
interferon. ‘

25
38. The pharmaceutical composition according to claim 36, 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).

30 39. A method for the treatment or prevention of a hepatitis C viral infection in a
mammal comprising administering to the mammal an anti-hepatitis C virally

effective amount of a compound according to one or more of claims 1 to 31, or
-120-



medi canment for the treatnment or prevention of
hepatitis Cviral infection in a 30 manmal. 47. A

woredosoeBsof i nhibiting the replication of hepatPCT/€AD04/001658

5

10

15

20

25

30

virus by exposing the virus to a hepatitis C viral

NS3 protease inhibiting amount of a conpound accordi ng
to one or nore of clains 1 to 31, or a

pharmaceutically acceptable salt or ester -121 WO

2005/ 028501 t hereof. PCT/ CA2004/ 001658 48. An article

of manufacture conprising a conposition effective to
treat afaPHTWacedticaltyiasaepiable salt ordskarttharéaf. NS3 pr ot ease

5 of HCV and packagi ng material conprising a | abel

whi ch indicates that the conposition can be used to
tr 8%t i Ameqddar thy reptmeRbrrevangorofA hepstitisf wiralinfectiah dn a

CONPOSi affhal ESMrisHYdmifi BRI theARE AN AJatPh&R8tLOE virally
nore of _cl ai armaceutically

accept aﬁflfeé’%géa?nrgo%‘rt E’g% S%P&E“T‘?E’P g’gf‘ compoungagcording to one or more of

claims 1 to 31, or a pharmaceutically acceptable salt or ester thereof, and at

least one other antiviral agent.
41. The method according to claim 40, wherein said antiviral agent is ribavirin.

42, The method according to claim 40, wherein said other antiviral agent is
selected from an other anti-HCV agent, HIV inhibitor, HAV inhibitor and HBV
inhibitor.

43. The method according to claim 42, wherein said other anti-HCV agent is
selected from immunomodulatory agents, other inhibitors of HCV NS3
protease, inhibitors of HCV polymerase and inhibitors of another target in the
HCV life cycle.

44, The method according to claim 43, wherein said immunomodulatory agent is

selected from a-interferon and pegylated o-interferon.

45. The method according to claim 43, 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).

46. Use of a compound, or a pharmaceutically acceptable salt or ester thereof,
according to one or more of claims 1 to 31 for the manufacture of a
medicament for the treatment or prevention of hepatitis C viral infection in a

mammal.

47. A method of inhibiting the replication of hepatitis C virus by exposing the virus
to a hepatitis C viral NS3 protease inhibiting amount of a compound according

to one or more of claims 1 to 31, or a pharmaceutically acceptable salt or ester
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WO 2005/028501 PCT/CA2004/001658

10

48.

thereof.

An article of manufacture comprising

a composition effective to treat an HCV infection or to inhibit the NS3 protease

of HCV and

packaging material comprising a label which indicates that the composition
can be used to treat infection by the hepatitis C virus,
wherein said composition comprises a compound according to one or more of

claims 1 to 31 or a pharmaceutically acceptable salt or ester thereof.
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